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Plenary session 1
RAPID IMPACT INTERVENTIONS FOR PARASITIC DISEASE
CONTROL - ACHIEVING THE MDGS

MALARIA CONTROL IN THE TWENTY-FIRST CENTURY:
OPPORTUNITIES AND CHALLENGES

DAVID MOLYNEUX

FATOUMATA NAFO-TRAORÉ

Lymphatic Filariasis Support Centre; Liverpool School of Tropical
Medicine, LIVERPOOL, UK

Director Roll Back Malaria Department, World Health Organization,
GENEVA, SWITZERLAND

Control of several parasitic diseases has been achieved over the
last three decades. These successes often on a sub-regional scale
have been largely ignored as the focus of policy makers has been
attempts to impact on the killing diseases “the big three”,
HIV/AIDs, TB and Malaria. In parallel, health policy and financing
has focussed on budget support via SWAPs, the introduction of
user fees and insurance systems. No evidence base seems to be
available to suggest these policies provide improved health outcomes. To date there has been limited, if any, progress towards
achieving goals set for the “big three” diseases by the international health community. This is largely due to the reactive nature
of the interventions which do not significantly impact on transmission. Unit/costs of individual treatments are also extremely
expensive in terms of national health budgets.
The parasitic diseases, trachoma and micronutrient supplementation (Vitamin A) have interventions which are given annually or
biannually - drugs for onchocerciasis, lymphatic filariasis and trachoma are donated, high coverage is achieved via community
directed approaches and Mectizan and albendazole have a broad
spectrum impact. Albendazole and praziquantel for schistosomiasis reduce the prevalence of anaemia which are major factors in
malaria morbidity and mortality.
Recent calculations suggest that to treat and reduce morbidity and
transmission associated with a package of diseases (onchocerciasis,
lymphatic filariasis, schistosomiasis, trachoma, soil transmitted
helminths and Vitamin A) would cost around US$0.40 per person.
The Commission for Africa has recommended implementation by
2006 of such an intervention package at a cost of US$200 million
per year which would target 500 million people in Sub-Saharan
Africa. This is achievable and fully compatible with the MDGs. The
interventions are pro-poor, do not erode, indeed strengthen
health systems and empower communities. Failure to implement
what are sustainable, effective interventions is unethical when
cost, efficacy and external benefits to health are so profound.

The fundamental elements of malaria control are well established
and include prompt and effective treatment, vector control by
insecticide-treated mosquito nets or other methods, protection of
pregnant women by intermittent preventive treatment in areas
of stable malaria and prevention of and response to epidemics.
The development and increasing availability of effective
artemisinin-based combination therapies (ACTs) and long-lasting
insecticidal nets are creating new opportunities to make rapid
gains in malaria control. Between 2001 and 2004, more than 40
countries adopted ACTs in their national protocols.
Implementation of insecticide-treated nets in concert with other
public health interventions, especially immunizations and antenatal care, also shows great promise. The Roll Back Malaria
Partnership has established a Malaria Medicines and Supply
Service, which will work to remove obstacles to access for essential products such as ACTs, rapid diagnostic tests, and long lasting
insecticidal nets. Still, malaria remains the most important cause
of death of young children in Africa, a major cause of morbidity
and mortality in people of all ages living in endemic regions, and
an impediment to economic development. Increased international assistance is vital for making malaria prevention and treatment
accessible and affordable for the populations at risk.

Plenary session 2
income countries, with lower-middle income countries claiming
30%, and upper-middle income countries, 4%. Sub-Saharan
Africa takes the lead with 61% of the combined resources from
the four rounds. The grants cover a wide spectrum of interventions as prioritized by the countries themselves and they include
prevention, treatment, care and support; and they target vulnerable population groups such as orphans of which more than
1 million will be reached by approved grants over five years.
Other vulnerable groups include the injecting drug users, commercial sex workers, and women. Because of the country-driven,
partnership-oriented, and performance-based nature of its
financing, the Fund presents a unique opportunity for resource
constrained countries to build strong, responsive health systems
local partnerships as central social networks for scaling up interventions, and for assuring that benefits from funded programs reach
all the population groups. There is opportunity, too, for financing
operations research if the research is embedded within funded programs and presented as part of the countries’ proposals through
respective country coordination mechanisms (CCMs). Protocols,
guidelines and CCM members and CCM focal points for each country
can be accessed through its web site (www.theglobalfund.org).
Similarly the calls for proposals and regular updates on grant performance are posted on its web site.

FUNDS FOR TROPICAL MEDICINE: RESOURCES FOR
HIV/AIDS, TUBERCULOSIS AND MALARIA THROUGH
THE GLOBAL FUND
VINAND M NANTULYA
MD, PhD, FRCPath (Immunology). Senior Technical Advisor. The Global
Fund to Fight AIDS, Tuberculosis and Malaria, Geneva, Switzerland

The Global Fund has quickly established itself in two years as a
major financing instrument for the fight against HIV/AIDS, tuberculosis and malaria. In the first four rounds of proposals, the Fund
has approved grants totaling US$ 3.1 billion to finance 316 programs in 128 countries and territories over two years, or US$
8.1 billion over five years. HIV/AIDS takes the largest share (56% of
the resources), with up to US$ 1.8 billion committed to financing
programs in 119 countries over 2 years, or US$ 5.5 billion over five
years. Malaria lies second, with 31% of the resources approved for
financing programs in 80 countries, to the tune of US$ 921 million
over two years or US$ 1.9 billion over 5 years. The tuberculosis
grants are worth US$ 500 million over 2 years or US$ 1.2 billion
over 5 years in 80 countries. The results of the fifth round of proposals will be known after Board decision in September, 2005.
Consistent with the focus of its mission on poverty and disease
burden, approximately two-thirds of the resources go to low-
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STRATEGIC PRIORITIES OF THE BILL & MELINDA GATES
FOUNDATION IN TROPICAL DISEASES

As the level of product development activity for neglected diseases hopefully increases in future years, greater attention will
have to be paid to an impartial evaluation of new products from
a policy perspective within the context of public health and the
clear identification of the types of product profile required within health systems. This will require a high level of collaboration
and coordination between multiple organisations. The UN based
international public sector research organisations such as TDR, as
well as continuing to promote and undertake a broad range of
scientific activities, will be paying especial attention to these
issues and the necessity to promote and enagage developing
country scientific stakeholdership in such research.

A. DAVID BRANDLING-BENNETT
Senior Program Officer, Bill and Melinda Gates Foundation, SEATTLE,
WASHINGTON, USA

The vision of the Global Health Program in the Bill and Melinda
Gates Foundation is a world in which every person has an opportunity for a healthy life wherever they are live. Our mission is to
improve the health of the developing world by accelerating the
discovery, development, and adoption of the most effective and
sustainable health interventions. We work to solve problems that
cause the greatest burden of illness, produce the greatest
inequities, and have had the fewest resources applied to them.
The Infectious Disease team, one of four divisions within the
Global Health Program, focuses on acute respiratory infections,
diarrheal diseases, and malaria as the major causes of morbidity
and mortality. We also have active grants for several neglected
tropical disease, including intestinal helminths, lymphatic filariasis, schistosomiasis, onchocerciasis, cysticercosis, African trypanosomiasis, leishmaniasis, and trachoma. Our efforts focus on
expanding access to exiting vaccines, drugs and interventions,
accelerating the discovery of new tools and interventions, and
building toward sustainable success. Recently we have begun to
focus on integration of programs for neglected diseases, especially those involving community-based interventions and largescale use of drugs. The foundation sees itself as a catalyst for lasting change, rather than as a resource for continuous funding, and
seeks productive partnerships with other donors, NGOs, governments, and the for-profit sector.

NO MORE POOR DRUGS FOR POOR PEOPLE
NEW MODEL TO DEVELOP NEW DRUGS FOR THE MOST
NEGLECTED PEOPLE
BERNARD PECOUL
Executive Director, DNDi, GENEVA, SWITZERLAND

From 1975 to 1999 only 13 of the 1,393 new chemical entities
marketed were for tropical diseases. While science develops new
cures for diseases of the rich developed world, millions in the
majority world are left to their own resources. They treat their
diseases with old medicines that are painful to inject, often have
to be delivered over unsustainably long periods, are growing
ineffective in the face of resistance, and have toxic side-effects.
Research into new drugs for diseases of the poor has been neglected for far too long, both by the market and public policy makers. Fortunately, this is changing. New initiatives such as the Drugs
for Neglected Diseases Initiative (DNDi), Medicines for Malaria
Venture (MMV) and TB Alliance are working against time to discover new treatments for leishmaniasis, human African trypanosomiasis, South American trypanosomiasis, malaria and
tuberculosis. DNDi, for example, orients its projects to patients’
needs and is trying to develop simple, effective, easy to deliver,
affordable and short term treatment for its target diseases. Each
of these initiatives faces numerous challenges in the form of identifying relevant projects and encouraging increased research in
the field of infectious tropical diseases. Dr Pecoul presents the
successes and challenges facing organizations searching for
improved drugs for the poor.

RESEARCH PARTNERSHIPS TO PROMOTE ACCESS
TO INNOVATION. ROLE OF THE INTERNATIONAL PUBLIC
SECTOR
JANIS K. LAZDINS-HELDS AND ROBERT G. RIDLEY
World Health Organization, GENEVA, SWITZERLAND

The international public sector has a role and a duty to promote
and undertake the research required to help generate innovative
new tools required by poor populations to address their health
needs and to help ensure their accessibility.
The UNICEF / UNDP / World Bank / WHO Special Programme for
Research and Training in Tropical Diseases (TDR) is the major
international public sector organisation engaged in such directed
research in the area of neglected infectious diseases. In addition
to promoting and funding innovative basic research in parasite
and vector genomics and drug and vaccine discovery, it has also
been among the pioneers in establishing partnerships with industry to develop new tools, especially drugs. TDR - industry partnerships account for over half of all new drugs in the area of tropical diseases over the past 25 years. This has been managed
through agreements that promote preferential pricing of drugs
or, as in the case of ivermectin for onchocerciasis, the donation of
drug free of charge. TDR has also helped launch several innovative initiatives in the last several years, including the Medicines
for Malaria Venture, the Foundation for Innovative New
Diagnostics and the Drugs for Neglected Diseases Initiative. All of
this activity has been undertaken and managed in a manner that
has promoted research capacity building and utilisation in disease
endemic countries and has sought to enhance developing country
scientific stakeholdership in international research
An area of TDR and other organisational research activity that is
perhaps less well appreciated among those engaged in product
development, but which is critical for ensuring access, is downstream research to effectively:
(i) generate evidence that can inform policy on product selection
and use (e.g. multi-centre studies that led to policies on use of
artemisinin combinations and insecticide treated bednets for
malaria)
(ii) evaluate tools as interventions in ‘real life’ settings to assess
their effectiveness and value as well as their efficacy
(iii) develop methodologies that can enhance the delivery of new
tools to populations at the periphery of the healthcare system
(e.g. the development of community directed interventions
for ivermectin distribution for onchocerciasis and the development of home management for malaria strategies)
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Plenary session 3
NEW DRUGS, NEW PARADIGMS: CAN PARTNERING
WITH INDUSTRY WORK?

JACQUES-FRANÇOIS MARTIN

JOHN HORTON

When the Global Alliance for Vaccines and Immunization (GAVI)
was launched early 2000, 36 million children did not have access
to vaccination every year. As a consequence, 3 million of them
died from a disease which might have been prevented by an existing vaccine.
Although the results achieved in the ‘80s by the Expanded Plan
for Immunization were excellent, vaccination efforts decreased by
the end of last century. The reasons were partly political nature :
many countries, and even many international institutions, had
changed their priorities in the meantime despite the exceptional
good cost/efficacy ratio of vaccines. Five years later, an additional
60 million children have been vaccinated with classical existing
vaccines, or with more recent ones like Hepatitis B.
Nevertheless, GAVI’s efforts are limited by difficulties of accessing
to health services and the lack of infrastructures. These problems
are particularly obvious concerning the cold chain, transportation, program management and more especially human resources
: the training of many health care workers has not only been neglected, but rich countries have often attracted a great number of
them by offering higher remunerations than they would get in
their own countries.
Finally, insufficient financial resources are too often linked to a
lack of political will. This is true not only for vaccination, but for
the more global context of public health activities. The Vaccine
Fund’s activities from 2000 to 2004 have allowed obtaining to
date an additional financing of US$ 2.6 billion.
Still, the Millennium Development Goals (MDGs), and more particularly the reduction by two thirds of child mortality by 2015,
will not be reached unless future programs include the necessary
features of accountability, sustainability and innovation. The
Vaccine Fund, partnering with GAVI, has achieved original procedures allowing facing with confidence vaccination for the ten
coming years, especially with the support of the International
Finance Facility.

Parteurop, LYON, FRANCE

Tropical Projects, HITCHIN, UK

The dilemma facing the pharmaceutical industry has been how to
balance shareholder value, R&D investment and public responsibility. In the last 25 years there has been steady disengagement
from drug development that addresses the needs of the poorer
nations of the world. Concurrently, mergers focussed R&D activity into a smaller number of companies, and external pressure to
respond to public need increased. In parallel, new concepts of
partnership were developed, where industry joined with international organizations, academia and non-profit organizations to
co-develop products for the public good. To address the public
health needs of poor nations, a number of different approaches
have been followed, from co-funded programmes to fully integrated development. This has benefited considerably from injection of funds into the non-profit sector to support development.
In addition, other innovative solutions such as patent extension
on profitable products, and up front purchase promises, have
been sought. This presentation will examine differing forms of
partnership, and how to ensure effective that development based
on need is encouraged. Nonetheless, while this approach may
currently provide new products for ‘neglected diseases’ such as
malaria, TB and other ‘tropical’ diseases, there remains the need
to provide cost effective and modern solutions to all diseases that
affect the world’s poorest nations.
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Plenary session 4
VACCINE COVERAGE IN A RURAL AREA OF SENEGAL
BETWEEN 1984 AND 2004

TREATMENT OF MALARIA AND CLINICAL TRIALS
OF NEW ANTIMALARIALS IN THAILAND

J.-P CHIPPAUX, A. MARRA, A. DIALLO

SORNCHAI LOOAREESUWAN, ET AL.

Institut de Recherche pour le Développement, DAKAR, SÉNÉGAL

Faculty of Tropical Medicine, Mahidol University and SEAMEO TROPMED
Network, BANGKOK, THAILAND

In Senegal, the Expanded Programme of Immunization started by
1986 as a routine program targeting 7 antigens : tuberculosis,
tetanus, diphtheria, pertussis, poliomyelitis, measles and, recently, yellow fever. In addition, there are mass immunization campaigns, such as National Immunization Day organized every year
since 1999 against poliomyelitis and, in case of outbreak, against
meningitis or yellow fever. In a 30,000 inhabitants rural study
zone, vaccine contacts of children under 24 months of age were
updated quarterly since 1984. We also performed yearly cross sectional surveys from 1999 to estimate vaccine coverage.
Immunization status was assessed by vaccination cards presented
by the children’s parents and registers of health centres.
We compared the results from both longitudinal and cross sectional surveys, which showed some differences. The latter method
seemed to indicate higher immunization rates. The vaccine coverage was slightly higher in the study zone compared to the general vaccine coverage in Senegal, excepted for measles. However,
results showed that interventions of all types lead to a high vaccine coverage (up to 80%). In the intervals, vaccine coverage
decreased dramatically (below 40%), due mainly to irregular supply of antigens and poor accessibility of health facilities.

The treatment for uncomplicated malaria is aimed at producing a
radical cure using the combination of (1) artesunate (4 mg/kg/day)
plus mefloquine (8 mg/kg/day) for 3 days (2) a fixed dose of
artemether and lumefantrine (20/120 mg tablet) named Coartem®
(4 tablets twice a day for three days for adults weighing more than
35 kg) (3) quinine 10 mg/kg 8-hourly plus tetracycline 250 mg 6hourly for 7 days (or doxycycline 200 mg once a day for 7 days as
an alternative to tetracycline) in patients aged 8 years and over (4)
a combination of atovaquone and proguanil called Malarone® (in
adult, 4 tablets given daily ( 3 days). In treating severe malaria,
early diagnosis and early treatment with a potent antimalarial
drug is recommended to save the patient’s life. The antimalarial
drugs of choice are (1) intravenous quinine or a parenteral form of
an artemisinin derivative (artesunate i.v./i.m. 2.4 mg/kg followed
by 1.2 mg/kg injection at 12 and 24 hr and then daily for 5 days (2)
artemether i.m. 3.2 mg/kg injection followed by 1.6 mg/kg at 12
and 24 hrs and then daily for 5 days (3) arteether i.m. (Artemotil”)
with the same dose of artemether (4) artesunate suppository
(5 mg/kg) given rectally 12 hourly for 3 days). Oral artemisinin
derivatives (artesunate, artemether, dihydroartemisinin with the
dose 4 mg/kg/day should replace parenteral forms when patients
can tolerate oral medication. Oral mefloquine (25 mg/kg divided
into two doses 8 hrs apart) should be given at the end of the
artemisinin treatment course to reduce recrudescence. Newer
antimalarial agents have been on trials such as synthetic
artemisinin derivatives, tafenoquine, bulaquine. Our results suggest new approaches to overcoming multidrug resistant malaria.

FROM ARTEMISININ TO TRIOXAQUINES
BERNARD MEUNIER
Laboratoire de Chimie de Coordination du CNRS, TOULOUSE, FRANCE

Artemisinin derivatives are currently used to treate severe and
multidrug resistant malaria, including cerebral malaria. The reductive activation of the endoperoxide function of these drugs by the
reduced form of heme, resulting from the digestion of hemoglobin by the parasite, generates reactive radicals (1, 2). The hemeactivation leads to a C4-centered radical which is able to alkylate
the meso positions of heme itself (3). The heme-artemisinin adduct
has been identified as glucuronide in the urine of infected mice.
Based on the knowledge of the mechanism of action of
artemisinin, we have prepared and developed new dual antimalarial agents named "trioxaquines" that are active in vitro
against Plasmodium falciparum strains resistant to chloroquine
and on mice by oral administration (4).

GLOBAL CHANGE AND THE CHALLENGES FOR TROPICAL
AND INTERNATIONAL HEALTH
MARCEL TANNER
Swiss Tropical Institute, BASEL, SWITZERLAND

Most of the disease burden associated with global change is localized
in resources constraint countries of which sub-Saharan Africa will
face a very large share. This in turn will result in increasing poverty
and hence will also and directly impact on wealthier countries. The
presentation will briefly examine the evidence with regards to
potential effects of key determinants of global change on health and
disease, such as climate, urbanization, migration and mobility of
populations, deforestation, water use and re-use, agricultural patterns and pollution. Special emphasis will be placed on the diseases
of poverty, i.e. malaria, HIV/AIDS and tuberculosis.
The international awareness of and commitment to global change
issues in the health sector has substantially increased and gained
new momentum. The health sector aims at addressing global
change and its impact on health and well-being of populations by
(i) developing new tools and strategies for the control of major diseases, (ii) reconciling the public health and ecosystems perspectives,
(iii) promoting the systemic approach in health interventions and
(iv) strengthening health and social systems. These four levels will
be discussed with regards to the challenges they entail and to what
extent they contribute to health policies and strategies and to
achieving the Millennium Development Goals.

References
(1) R. S. Meshnick, T. E. Traylor and S. Kamchonwongpaisan, Microbiol. Rev.,
1996, 60, 301.
(2) A. Robert and B. Meunier, J. Am. Chem. Soc., 1997, 119, 5968.
(3) (a) A. Robert, J. Cazelles and B. Meunier, Angew. Chem. Int. Ed., 2001,
40, 1954. (b) A. Robert, Y. Coppel and B. Meunier, Chem. Comm., 2002, 414.
(c) S. A. L. Laurent, A. Robert, B. Meunier, Angew. Chem. Int. Ed., 2005, 44,
2060. S. A. L. Laurent, C. Loup, S. Mourges, A. Robert, B. Meunier,
ChemBioChem., 2005, 6, 653.
(4) (a) O. Dechy-Cabaret, F. Benoit-Vical, A. Robert and B. Meunier,
ChemBioChem, 2000, 1, 281-283 (2000). (b) A. Robert, J. Cazelles, O. DechyCabaret and B. Meunier, Acc. Chem. Res., 2002, 35, 167. (c) O. DechyCabaret, F. Benoit-Vical, C. Loup, A. Robert, H. Gornitzka, A. Bonhoure, H.
Vial, J. F. Magnaval, J. P. Séguéla, B. Meunier, Chem. Eur. J., 2004, 10, 16251636 (2004).
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Plenary session 5
THE QUEST FOR AN HIV VACCINE
MARC P GIRARD

A FAMILY OF NEW VACCINES AGAINST FLAVIVIRUS
INFECTIONS

Lyon, France

THOMAS P. MONATH
President, American Society of Tropical Medicine & Hygiene
Chief Scientific Officer, Acambis Inc., CAMBRIDGE, MA, USA

At least 49 Phase I clinical trials of candidate vaccines against
HIV/AIDS, two Phase II trials and two Phase III trials have been
completed since the mid 1980s, involving more than 35 different
vaccine formulations, 14 different adjuvants and more than
12,000 volunteers. Although several neutralization epitopes have
been identified on the surface of the virus glycoprotein spikes,
the design of an envelope-based HIV vaccine capable of eliciting
broadly reactive neutralizing antibodies remains as an elusive
goal. A gp120-based vaccine, which was tested in two Phase III trials, one in the USA and the other in Thailand, was found to be
devoid of protective efficacy in spite of repeated injections every
6 months. The observation that, in the monkey model, both
viremia (virus loads) and the clinical evolution of the disease are
controlled by the CD8+ T cell response of the animals, has
prompted the development of an array of vaccine candidates
capable of inducing HIV-specific T cell responses. A series of HIV
vaccines based on live virus vectors already are in clinical studies,
including a live recombinant canarypox virus vaccine (ALVAC),
which is in Phase III in Thailand, a non-replicative adenovirus type
5 (Ad5) vaccine, which is entering Phase II trial in the USA and The
Caribbeans, and live recombinant vaccines based on the attenuated vaccinia virus MVA vector, which already have been through
several Phase I studies either alone or in association with DNA
vaccine priming. A whole array of other vaccines based on live
vector vaccines, DNA, peptide and other designs, are being tested
in nonhuman primate models. None of these vaccines has been
able to prevent infection following challenge of the animals, but
all were found to control viral loads and prevent CD4 loss. T cell
stimulating vaccines thus illustrate the paradigm of vaccines
which are unable to prevent infection, but are able to prevent the
occurrence or slow down the evolution of disease through continuous control of virus replication. Their efficacy in human volunteers remains to be proven.

Among the most promising approaches for vaccine development is
the use of replication competent recombinant live vectors.
Flavivirus vectors, in which the genes encoding the antigens of the
vector are entirely replaced by the foreign gene of interest are
especially well suited, because they are not restricted by anti-vector
immunity. Flavivirus chimeric vaccines utilizing yellow fever (YF)
17D and dengue type 4 as vectors are in clinical trials. This
Promising new vaccines against dengue hemorrhagic fever (HF),
Japanese encephalitis, West Nile have been constrcuted. We have
made recombinant YF 17D vectors in which the entire envelope (E)
glycoprotein gene of 17D virus is substituted with the corresponding gene of the virus against which immunization is desired. The
E protein contains critical antigens for stimulation of neutralizing
antibodies, which are the principal mediator of protective immunity, but also contain epitopes for CD4+ cytotoxic T cells. Two examples will be presented, leading to the construction of chimeric vaccines (named ChimeriVax(tm)) against Japanese encephalitis and
West Nile viruses. Site-directed mutagenesis of the donor E gene
was carried out to fine-tune the attenuated phenotype without
degrading immunizing potential. Extensive nonclinical studies have
been performed to evaluate safety, immunogenicity and protective
activity. After a single inoculation of a small dose of the chimeric
vaccines, neutralizing antibodies appear in nearly 100% of animals.
Studies of the chimeric vaccines in mosquitoes have confirmed a
finding previously known for YF 17D vaccine – these viruses are
incapable of being transmitted. Clinical trials have now been conducted using chimeric vaccines against dengue, Japanese
encephalitis, and West Nile. These studies have shown that the vaccines are well-tolerated, induce a transient low-level viremia and
the rapid onset of neutralizing antibodies, which appear to be
durable. The YF vector platform is a promising approach to the
development of a variety of new vaccines.

COMBATING TROPICAL INFECTIOUS DISEASES
AND THE DISEASE CONTROL PRIORITIES PROJECT:
A CONVERGENCE OF EPIDEMIOLOGY ECONOMICS,
AND OTHER SCIENCES
JOEL G BREMAN
Fogarty International Center, National Institutes of Health, Bethesda,
MARYLAND, USA

Infectious diseases (IDs) comprise > 25% of the global disease toll,
measured in disability-adjusted life years (DALYs); in Africa, IDs
cause >53% of the disease burden. HIV/AIDS, diarrheal diseases,
malaria, pneumonia, tuberculosis, and measles make up > 75% of
the ID DALYs. All countries, particularly low-income countries,
want to use the most effective and efficient interventions to combat diseases. The Disease Control Priorities Project (DCPP) is a
new effort to assess disease control priorities and produce evidence-based analyses to inform health policy making in lowincome countries: DCPP partners are the World Bank, the World
Health Organization, and the Fogarty International Center of the
National Institutes of Health, with support from the Bill &
Melinda Gates Foundation.
DCPP has applied cost-effectiveness analysis (CEA) to patient management and disease prevention interventions. CEA shows that
vaccination, selective drug use, health education/condom distribution, rehydration/nutritional support, and protection of pregnant women and newborns are among the most attractive control and prevention interventions. Research, including product
development (R&D), is essential for assuring improvement of current approaches and creating needed products: R&D is cost-effective and an essential engine for development.
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Plenary session 6
MAKING THE DIFFERENCE TO HEALTH: RESOLVING
THE HR CRISIS IN RESOURCE DEPRIVED SETTINGS

GENDER AND INFECTIOUS DISEASES

DELANYO DOVLO

Technical Adviser, REACH Trust, Lilongwe, Malawi/Lecturer in Social Science
and International Health, Liverpool School of Tropical Medicine, UK

SALLY THEOBALD

Cantonments, ACCRA, GHANA

This presentation examines what is meant by sex and gender and
argues that these are critical concepts to address in the effective
management of infectious diseases. The presentation uses examples of research on the three major diseases of poverty (HIV, TB
and malaria) in a number of resource poor contexts. These examples are deployed to explore how, for women and men, girls and
boys, gender roles and relations can lead to differences in vulnerability to illness; access to quality preventive and curative measures; and experience of the impact of ill health. It is argued that
greater cognisance of this and the development of strategies to
address the different barriers faced by different groups of women
and men in leading healthy lives and accessing quality health services will lead to more equitable, effective and sustainable disease
control programmes. This will help address the intolerable burden
of infectious disease currently borne by the world’s poorest.

The developing world especially sub-Sahara Africa bears a heavy
disease burden. High prevalence of known communicable diseases such as Malaria, TB are joined by and enhanced by HIV/AIDS
and non-communicable conditions such as hypertension and diabetes. Together they place 25% of the world’s disease burden in
Africa which has only 1.3% of world’s health workforce!
The consequences of this disparity are dire - Countries cannot
meet the Millennium Development Goals and HIV/AIDS alone
may decimate health workers and create an uncontrollable situation with implications for poor people’s health and for global
spread of infectious diseases. It retards development of poorer
countries and subjects huge populations to disease and poverty.
The major responsibility for action is on countries, but this must
be supported by regional and global commitments to enable the
appropriate macro-economic environment and mitigate international poaching of health workers from developing countries.
Supply of health workers must be expanded - especially motivated community level cadres, with skills to carry out priority interventions. Urgent actions needed include in-country stakeholder
consultations to develop strategic plans and source funding and
technical support. International and regional collation and sharing of evidence, knowledge and experiences on HR will be critical
to scale up things that work. Global initiatives with donor and
technical partners have a responsibility to nurture health systems
by investing in the “Human Capital” for health.

RECENT STUDIES ON CYSTICERCOSIS AND TAENIOSIS
DUE TO TAENIA SOLIUM
ANA FLISSER1,2, GUILLERMINA ÁVILA1, PABLO MARAVILLA2,
LAURA AGUILAR1, JOEL MARTÍNEZ2, FELA MENDLOVIC1,
ADRIANA GARZA2.
1. Departamento de Microbiología y Parasitología, Facultad de Medicina,
UNAM.
2. Dirección de Investigación, Hospital General “Dr. Manuel Gea
González” SSA.

The cestode Taenia solium causes human neurocisticercosis, a
public health problem in several developing countries. The life
cycle includes pigs that develop cysticerci in muscle and brain and
humans that harbour the adult tapeworm in the intestine. Our
group was the first one to demonstrate that the presence of a
tapeworm carrier is the main risk for acquiring cysticercosis.
Intervention measures showed that health education was very
successful, and experimental vaccination with the recombinant
antigen TSOL18 induced 99.5% protection of pigs, in contrast
mass treatment against the tapeworm only reduced the frequency by 50%. We developed several experimental models of T. solium taeniosis. By comparing the intestinal inflammatory response
in hamsters and gerbils and tapeworm recovery it was evident
that hamsters are more permissive hosts that gerbils, mast cells
only increased in gerbils, in which the infection was eliminated
sooner. Chinchillas are the only experimental hosts that produce
gravid proglottids. Their eggs have been used, in three different
occasions, to infect pigs, cysticerci were found after necropsy.
T. solium eggs obtained from chinchillas and from humans have
been useful to compare viability techniques, hatching process, initial development of larvae and presence of acetyl cholinesterase.
Recombinant T. solium calreticulin was characterized as a functional protein present in subtegumentary and muscle cells of
tapeworms and cysticerci and is expressed during embryogenesis.
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Plenary session 7
HUMANISER LA RÉPONSE AUX ÉPIDÉMIES DE FIÈVRE
HÉMORRAGIQUE À VIRUS (FHV) EBOLA ET MARBURG :
APPROCHE ANTHROPOLOGIQUE CONGO (FÉVRIER ET
DÉCEMBRE 2003) ET ANGOLA (FÉVRIER 2005)

AFRICAN MALARIA: CLIMATE MATTERS
MADELEINE C. THOMSON, STEPHEN CONNOR, SIMON MASON
International Research Institute for Climate Prediction, The Earth
Institute at Columbia University, LDEO, PALISADES, NEW YORK, USA

ALAIN EPELBOIN1, N. ANOKO JULIENNE2 & PIERRE FORMENTY3

Malaria control has become a priority for the international health
community and is the focus of several goal-oriented initiatives
including the Millennium Development Goals, the Roll Back
Malaria partnership and the Abuja targets. In Africa, where control is limited and socio-economic vulnerability is high, climate is
a major determinant of the spatial and seasonal patterns of
malaria transmission. In semi-arid or highland areas it can also be
a key determinant of inter-annual variability in incidence and, in
anomalous years, trigger epidemics. Where variability in malaria incidence can be linked to sea surface temperatures the potential exists for predicting changes in malaria incidence using global climate models.
Understanding the role of climate in malaria and the mechanisms
by which climate information can be routinely provided to public
health services may offer significant benefits to malaria control
services and thereby contribute to the achievement of the goal of
reducing malaria morbidity and mortality. In this paper the role of
climate/ environmental information in the:
- spatial and seasonal patterns of malaria
- inter-annual variability in malaria incidence
- long term trends in malaria endemicity
- measurement of the achievement of the malaria targets
are considered along with the obstacles and opportunities that
exist in the practical use of climate/environmental data in routine
malaria control in Africa.

1. Anthropologue, médecin, UMR 5145 CNRS USM104 MNHN, PARIS /
OMS, GENÈVE
2. Anthropologue, Luanda, OMS, GENÈVE
3. Virologue, épidémiologiste, CDS/CSR OMS, GENÈVE

Mots clés : Ebola - Marburg - humanisation - prévention - mobilisation sociale - sorcellerie - anthropologie - ethnomédecine - épidémiologie - écologie - Kéllé - Mbomo - Uige - Congo - Angola
Résumé. Lors des épidémies de FHV (Ebola au Congo en février
et décembre 2003 : Marburg en Angola en avril 2005), des anthropologues ont été associés aux réponses internationales, aux différents temps : enquêtes épidémiologiques, surveillance, prise en
charge des malades et des familles, mise en place de rituels funéraires sécurisés, sensibilisation et mobilisation sociale.
Leur présence a confirmé que l’urgence et la gravité d’une épidémie ne doivent pas empêcher d’être à l’écoute des populations et
de penser à tous les temps la prise en considération des codes,
usages, savoirs, savoir-faire et croyances autochtones.
Leur participation a contribué à améliorer la compréhension des
chaînes de transmission du virus et des comportements des populations. Elle a aidé à analyser et à répondre aux situations de crise
en assurant une traduction culturelle immédiate des discours et
des évènements, notamment les réactions de défiance, voire
d’hostilité de la population.
A chaque fois l’étude des ethnomédecines locales a montré la prédominance des modèles de causalité locaux du malheur : ceux-ci
mettent en cause non pas seulement la virulence du virus et les
comportements humains, mais les actions maléfiques d’individus
humains et non humains. Sans traitement et sans vaccin, le modèle virologique n’est alors qu’un modèle explicatif parmi d’autres,
laissant le champ ouvert à tout usage social, économique et politique du malheur.
Au total, l’approche anthropologique aboutit sur des recommandations précises permettant une humanisation de la prise en charge des victimes (vivantes ou décédées et de leurs familles).
Cette humanisation est considéré ici comme la clé de voûte du
contrôle d’une épidémie de fièvre hémorragique à virus Ebola ou
Marburg.
Elle évite d’ajouter des “traumatismes iatrogènes“ à une population terrifiée et fragilisée par un malheur difficile à comprendre.
Elle permet d’améliorer l’observance (quant aux mesures de
prévention proposées) de populations, ambivalentes quant à l’existence du virus, meurtries par la misère et des décennies de
guerre, sceptiques quant à la compétence des politiciens, des
experts nationaux et internationaux.
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TOWARDS NEW ANTI-MALARIAL DRUGS

EMERGING AND DANGEROUS PATHOGENS:
FROM THE FIELD TO THE P4

TOWARDS NEW ANTIMALARIA DRUGS: WHAT’S DRIVING
THE TRAIN?

EMERGING AND DANGEROUS PATHOGENS: FROM THE
FIELD TO THE P4

WIL MILHOUS, DENNIS KYLE, PETE WEINA, DON SKILLMAN

PIERRE FORMENTY

Walter Reed Army Institute of Research, SILVER SPRING, MD, USA

WHO, World Health Organization, GENEVA, SWITZERLAND

Forty years ago, the United States transformed a radioprotection
drug program into a fully funded malaria drug program. With
help from NIH, WHO-TDR and industry partners, the “little program that could” became highly successful with development and
regulatory approval of new drugs. By the early 1990’s, funding
plummeted to 1/40th of peak years and it was unrealistic to expect
that the program’s engine could keep pace with emerging drug
resistance. In 1991, an Institute of Medicine (IOM) report helped
push the fuel gauge to 1/20th. Subsequent congressional and presidential uplifts, combined with NIAID Challenge Grants, moved
WRAIR funding up to 1/10th of the 1970 level. International advocacy intensified with the formation of the Multilateral Initiative
for Malaria (MIM) and founding of the Medicines for Malaria
Venture (MMV). The latest IOM report recommends combined
WRAIR & MMV funding equal to 9/10th of the 1970 US-WRAIR
budget, but with significant additional funding for clinical trials.
While the MMV, NIAID, WHO-TDR and WRAIR programs may have
different principal focuses (public vs. traveler’s health, global vs.
national regulatory approval, pricing, marketing, distribution and
access), there is now for the first time, total transparency across all
of the programs’ portfolios. We no longer worry about who’s
developing what for which indication, but instead collaborate and
coordinate together to get the job done and fill the gaps for all
indications. Approaching a critical mass, we now share resources,
create and nurture innovative ideas, identify and support centers
of excellence and finally jump common hurdles in the critical paths
of discovery and development. Global unmet medical needs in
malaria are driving the train.

In order to detect emerging infectious diseases, to determine their
potential threat for the public health, and in order to determine effective interventions, the World Health Organization (WHO) has developed the concept of Global Outbreak Alert and Response (GOAR).
International timely detection and verification of outbreak events
involving dangerous pathogens, such as SARS, Ebola, Nipah, Avian
flue, whether they are natural, accidental or deliberated, is based
on a systematic gathering of epidemic intelligence and a rapid verification of these events. Rapid and effective responses are aim to
reduce human suffering, contain international spread, and minimize impact on travel and trade. From the field to the P4, WHO
brings partners together (GOARN network) to focus global
resources on the problem and assist national authorities with coordination and response activities (social mobilization, case management, control measures, epidemiological surveillance, psycho-social
support of the affected families, logistics). Laboratory recognition
of dangerous pathogens or discovery of new diseases is completed
in P4 laboratories that can be inter-connected in virtual networks
in order to speed up the agent identification (SARS).
Experience showed that, while Information and travel guidance
can contain their international spread, key points remain high
level governments commitment and international collaboration.
WHO international health regulations have also been modernized to support this mechanism and help the reinforcement of the
countries capacities in outbreak alert and response.
VENOM AND ANTIVENOMS

CLINICAL CHALLENGE OF SNAKE BITES IN TROPICAL
COUNTRIES

DIAGNOSTIC LABORATORY IN THE TROPICAL AREA

THE DIAGNOSTIC LABORATORY IN A TROPICAL AREA

DAVID WARRELL

JANE Y CARTER

University of Oxford, OXFORD, UK

AMREF, NAIROBI, KENYA

The importance of snake bite as an environmental disease remains
unrecognised through dearth of reliable epidemiological data. Many
victims die at home unreported after receiving only traditional treatments. However, recent community-based studies have illustrated
the disease burden of envenoming. In parts of Africa and Asia, snake
bite mortality ranged from <1 to as high as 162 per 100,000 population per year. Use of the specific ICD10 classifier T63.0 for snake bite
will improve precision of death certification. Diagnosis of the species
of snake responsible for a bite is usually speculative unless the dead
snake is brought and can be expertly identified. Immunodiagnosis
was introduced >50 years ago but is still rarely used, even in research.
Modern enzyme-immuno-assays allow diagnosis in 25-35 minutes,
rapid enough to help clinical management. New techniques, such as
the detection of venom gland cDNAs in venom samples may eventually improve the accuracy and usefulness of laboratory diagnosis of
snake bite. More information is needed about snake behaviour and
natural history, to allow development of preventive strategies that
can be promulgated by community education. Systematic collection,
preservation and identification of snakes responsible for bites will
indicate which species are important and how they are distributed.
Antivenoms, the only specific treatment for envenoming, should be
tested by randomised controlled clinical trials to reveal efficacy and
safety. The current crisis in antivenom supply for Africa must be met
by manufacturers outside the region, using appropriate African venoms as immunising antigens.

Laboratory services are an essential component of health care
delivery for patient diagnosis and management, and control of
diseases of public health importance. In tropical countries, diagnostic laboratories are especially useful for diagnosing and managing the commonly presenting medical problems at primary
health care level. In eastern Africa, six of the ten most common
conditions presenting to outpatient services may be confirmed
using basic laboratory tests. In a study of 1134 outpatients in rural
Kenya, 60% patients required laboratory tests, and diagnosis and
management was changed by laboratory use in 45% patients.
Peripheral laboratories are essential to deliver an acceptable standard of health care to rural populations. Better diagnosis also
improves statistical reporting and national health planning.
Limiting types of tests to the most useful and standardising techniques addresses most diagnostic problems and allows selection of
equipment and supplies with the cost benefit of bulk purchasing.
Standardised testing facilitates development of standard operating
procedures and health learning materials, and streamlines basic
training. External quality assessment schemes provide information
on techniques in use, and a guide to formulating continuing education strategies. A working referral system for further investigations is essential. Major challenges include equipment maintenance
and continuing education across large distances. Increasing drug
resistance to important diseases in tropical areas has underlined
the importance of diagnostic laboratory testing at all levels.
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diagnosis, management and control of taeniasis/cysticercosis,
including identification and sequencing of specific antigens and
development of new assays for laboratory diagnosis, the unexpected description of episodic edema around old, calcified cysts (associated to symptomatic episodes), controlled evidence on the benefits
of anti-parasitic treatment, and the initiation of wide scale control
programs. All these new tools and information improve our understanding of the natural history and pathophysiology of the infection, and should allow sound intervention programs and improved
possibilities of success in control/elimination.

EPIDEMIOLOGY AND CONTROL OF AIDS AND TUBERCULOSIS

THE EVOLUTION OF TUBERCULOSIS CONTROL, AND
PROSPECTS FOR REACHING THE MILLENNIUM
DEVELOPMENT GOALS
CHRISTOPHER DYE
World Health Organization, GENEVA

Because resources for disease control are limited, health policymakers need to choose the best among a range of possible control methods. In the context of planning to reach the Millennium
Development Goals for TB control, I will discuss the costs and benefits of a range of interventions, real and imagined, and describe
a new analytical method for rapidly evaluating their comparative
advantages and disadvantages. My principal conclusion is that the
MDG objectives for reducing TB incidence, prevalence and deaths
could be achieved in most parts of the world, but the challenge
will be greater in parts of Africa and Eastern Europe. Short-course
chemotherapy, delivered via the DOTS strategy, is the most costeffective among current methods for the management of TB.
However, DOTS must evolve so as to include more flexible means
of delivery and procedures for managing HIV co-infection and
drug resistance. The only development that could radically alter
the current approach to TB control – shifting the emphasis from
cure to prevention – is the discovery of a new vaccine that protects adults against infectious pulmonary disease. For the time
being, however, the many patients and health workers around
the world who are struggling with lengthy drug regimens can
only dream of vaccination.

WHAT TOOLS FOR THE ENDGAME
OF THE ERADICATION OF POLIOMYELITIS

THE END GAME OF POLIO ERADICATION;
NARROWING THE OPTIONS FOR POST CERTIFICATION.
NAJWA KHURY-BOLOS
Pediatric infectious disease. Jordan University Hospital. AMMAN, JORDAN.

Spurred by the success in smallpox eradication, the WHO
embarked in 1988 on polio eradication to be achieved by the year
2000. The aim of this was to eradicate circulation of wild
poliovirus with the possible aim of discontinuing polio vaccination worldwide at some time in the future. Recently however it
became clear that due to emergence of cVDPV, virus containment
should include cessation of oral polio vaccination in addition to
wild virus if polio eradication is to be certified. For developing
countries this leaves them with little decision making power in
the post certification strategies since most of them cannot afford
IPV on a routine basis. In addition many of these countries lack
the expertise to make an informed strategic plan in countering
polio should it re emerge. Further the synthesis de novo of neurovirulent polio virus leaves these communities open to bioterrorist attacks from which they too are not immune. It is proposed
that due to these recent findings as well as the realization that
some immunodeficient individuals may harbor polio vaccine virus
for many years, cessation of polio vaccination is an unthinkable
strategy and should be replaced by one where an affordable IPV
is provided to all children worldwide for the foreseeable future.

URBAN MALARIA

URBAN MALARIA AND ITS CONTROL: A REVIEW OF THE
KEY ISSUES
CHRISTIAN LENGELER
Swiss Tropical Institute, BASEL, SWITZERLAND

Urban malaria differs in some important ways from malaria in rural
parts. In general, transmission levels are lower and hence the mean
age of affected individuals is also higher than in rural areas. An
important defining feature is the great heterogeneity of transmission. Some times, transmission is virtually nil in the centre of a city,
while the marginal areas experience high levels of transmission.
This has obvious consequences for the distribution of disease, the
immunological status of residents and for control measures. Urban
centers are often the economical engine of countries and malaria
transmission might inhibit country-wide development.
Malaria control is often easier in urban areas because access to
health services is better, insecticide-treated net use is higher, and
socio-economic status is higher. The great concentration of population on a relatively small area allows also to consider environmental management and larval control as complementary measures.
An aspect highlighted recently is the low malaria-attributable
fraction among fever cases presenting at health facilities. Recent
studies in sub-Saharan Africa have reported that 80 to 99% of all
fever episodes might not be due to malaria. This has obvious
implications for malaria drug policies, case management including
diagnostic procedures and the home management of malaria.
In view of the above it is urgent to better understand key issues and
design comprehensive integrated malaria control programmes.

POLIO VACCINES FOR 2005: LIVE ORAL OR KILLED
PARENTERAL?
STANLEY A. PLOTKIN
Sanofi Pasteur, Doylestown, PA, USA and the Univ. of Pennsylvania,
PHILADELPHIA, PA, USA.

Progress towards eradication of Poliomyelitis in developing countries is moving rapidly and, therefore, the threat of the introduction of wild polio into developed countries is being reduced pari
passu. Eradication of wild poliovirus from the Western hemisphere
was achieved in 1991. The two most populous countries in the
world, China and India, have completed mass vaccinations with
OPV, and the result has been sharply decreased reports of paralytic poliomyelitis. However, the use of OPV is frequently followed by
sporadic or even epidemic vaccine-associated polio.
The world has at its disposal two excellent polio vaccines, both of
which have had remarkable effects on polio in this and other
countries. OPV has served us well, but the time has come, as it
came with smallpox vaccine, to ask whether the risk of imported
disease is greater or lesser than the sporadic and occasionally epidemic OPV-associated poliomyelitis. Public health circumstances
are not static. When wild poliovirus strains were circulating abundantly, it made good sense to abort that circulation rapidly by the
application of OPV. The cases of VAPP could be seen as the price
that had to be paid in order to keep polio at bay. Now, in 2005,
we face a different set of circumstances. Therefore the substitution of IPV for OPV, as has happened in North America and
Europe, deserves new consideration for other countries.

TROPICAL NEUROLOGY

ADVANCES IN THE DIAGNOSIS OF NEUROCYSTICERCOSIS
HECTOR H. GARCIA
Department of Microbiology, Universidad Peruana Cayetano Heredia,
LIMA, PERU and Cysticercosis Unit, Instituto Nacional de Ciencias
Neurológicas, LIMA, PERU

Neurocysticercosis is an important cause of seizures worldwide.
Caused by the larval stage of the zoonotic cestode Taenia solium,
this two-host parasitic zoonosis has the pig as intermediate host
and is endemic in most developing countries where domestic pig
raising and poor sanitary facilities coexist. Albeit frequently
ignored, taeniosis, the infection by the adult tapeworm, is the
source of neurocysticercosis for humans and pigs and the key stage
for control purposes. There has been many recent advances in the
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CESSATION OF ORAL POLIO VACCINE: THE POSTERADICATION AGENDA

NON-COMMUNICABLE DISEASES

PREVENTION AND CONTROL OF NON-COMMUNICABLE
DISEASES IN DEVELOPING COUNTRIES, THE CASE
OF HYPERTENSION

DAVID L. HEYMANN
WHO, World Health Organization, GENEVA, SWITZERLAND

JEAN-PIERRE GERVASONI

As of 1 January 2005 poliomyelitis remained endemic in six countries in Asia and Africa, and transmission of wild poliovirus had
been re-established in five previously polio-free countries. If polio
eradication activities remain on target through 2005, it is feasible
that transmission of wild polio virus could be accomplished worldwide by year’s end. The occurrence of four outbreaks caused by
vaccine-derived polioviruses (VDPV) from Sabin strains used in oral
polio vaccines (OPV) has led to the understanding that once wild
poliovirus transmission has been interrupted, oral polio vaccine
must be stopped. Six requirements have been identified in order
to safely stop OPV. First, there must be confirmation of interruption of wild poliovirus transmission globally, and second there
must be secure bio-containment of all polioviruses. Third, there
must be an international stockpile of monovalent OPV for use in
case of future outbreaks because of failures in bio-containment or
VDPV, and fourth a highly sensitive surveillance capacity sustained
during the three year period after OPV cessation when the risk of
VDPV is greatest. Fifth, OPV cessation must be synchronized and
carefully managed in all countries to minimize the risk of undetected VDPD, and finally, countries must have in place a post OPV
vaccination policy if they have decided to continue vaccinating
against polio using inactivated vaccine. Once wild poliovirus transmission has been interrupted, the post-eradication agenda will
require at least six years of intensive activity to ensure that eradication is sustained.

Unité de prévention (UP), Institut universitaire de médecine sociale et
préventive (IUMSP), Groupe cardiovasculaire et transition sanitaire (GCTIUMSP) LAUSANNE

Hypertension has become a significant problem in many developing countries experiencing epidemiological transition from communicable to non-communicable chronic diseases. The emergence
of hypertensions and other CVDs as a public health problem in
these countries is strongly related to the aging of the populations, urbanization and socio-economic changes favoring sedentary habits, obesity, alcohol consumption and salt intake, among
others. A cost-effective use of health services is particularly needed in developing countries because resources are limited and
must be shared with the concurrent burden of persistent communicable diseases.
In this context, hypertension presents a major area of intervention because it is a frequent condition and is amenable to control
through both non-pharmacological lifestyle factors and pharmacological treatment.
Lifestyle measures for lowering blood pressure (BP) include
reduced alcohol intake, reduced sodium chloride intake, increased
physical activity, and control of overweight. Lifestyle interventions
have the potential to reduce the need for or the amount of medications in hypertensives and prevent high BP from developing in
nonhypertensives. Furthermore, lifestyle interventions are instrumental in controlling other concomitant cardiovascular risk factors
not necessarily related to hypertension, such as smoking, raised
cholesterol level, or diabetes, hence the importance of a multifactorial approach to effective risk reduction in hypertensives. Some
concrete examples will be presented to illustrate the advantages
of this approach in the context of limited resources.

DIARRHOEAL DISEASES

DIARRHOEAL DISEASES - THREE DECADES
IN PERSPECTIVE
G. BALAKRISH NAIR
International Centre for Diarrhoeal Diseases Research, BANGLADESH
(ICDDR,B): Centre for Health and Population Research Dhaka,
BANGLADESH

DELIVERING NON-COMMUNICABLE DISEASE CARE
IN AFRICA

A recent meta-analysis on the current global burden of diarrhoeal
disease (1992-2000) as compared with previous estimates (19541979 and 1980-1989) has revealed that despite improving trends
in mortality rates, diarrhoea accounted for a median of 21% of all
deaths of children aged less than 5 years (Kosek et al., 2003).
Diarrhoea thus accounts for 1.6 to 2.5 million deaths annually,
and each child in the developing world experiences an average of
three episodes of diarrhoea per year. There has, however, not
been a concurrent decrease in morbidity rates attributable to
diarrhoea. The etiology of diarrhoea has been assessed in studies
from many countries, but because of incomplete laboratory
methodologies employed, and sampling from only hospital or
clinic based patients, the results of such studies are often partially valid. In a setting like Bangladesh, where comprehensive surveillance has been ongoing for several years, rotavirus, Vibrio
cholerae O1/O139, enterotoxigenic Escherichia coli and Shigella
species comprise the most important (in that order) causes of diarrhoea. Cholera has become epidemic in some countries and multiply resistant (including resistance to fluoroquinolones) Shigella
dysenteriae type 1 has become a formidable problem.
Improvement in the management of diarrhoeal illness has resulted in the decrease in case-fatality especially from acute dehydrating diarrhoea. There is still a need to employ more holistic
approaches to ensure appropriate case management of persistent
diarrhoea and dysentery. Intense studies are continuing to develop vaccines against rotavirus diarrhoea, cholera and shigellosis.
The prospects for an efficient vaccine against rotavirus and
cholera seem most optimistic.

GILL GEOFF
Liverpool School of Tropical Medicine, LIVERPOOL, UK

The major non-communicable diseases (NCDs), such as diabetes,
hypertension and asthma, are rapidly increasing in prevalence
worldwide. This increase is being especially experienced in developing countries, probably related to high rates of urbanisation and
rapid epidemiological transition. As NCDs are chronic and incurable, these increases in patient numbers place a high burden on
health care resources in tropical developing countries. Traditional
systems of healthcare for NCDs are generally ineffective, as they
usually involve centralised doctor-led clinics, with peripheral care
either unavailable or of poor standard. Many aspects of NCD care
are however amenable to simple clinical algorithms which can
often be delivered by non-medically qualified personnel. Such systems have been trialled in Zambia, South Africa and elsewhere
with considerable success. Type 2 diabetes, hypertension and asthma are particularly suitable for this approach. Important elements
of effective nurse-led clinical protocols are accurate initial diagnosis, patient education, and clear clinically-based criteria of disease
control. The protocols must also be sensitive to local cultural and
drug availability issues. Using these systems of care, a study of asthma treatment in semi-urban Zambia has shown reduced asthmarelated hospitalisations. In rural South Africa, nurses using treatment protocols achieved similar levels of disease control in type 2
diabetes and asthma compared with doctors. Control of hypertension was marginally better by doctors, due to their ability to prescribe a wider range of drugs. A comprehensive nurse-led diabetes
care delivery system in the same area led to decreases in mean glycosylated haemoglobin (HbA1c) from 11.1% to 7.9% in 18 months,
with high levels of patient satisfaction. This study also demonstrated a separate effect on improved control of support and education,
separate from increases in drug treatment. In conclusion, protocolbased NCD care, delivered by nurses or medical assistants, is an
effective and feasible way of dealing with the complexities and
magnitude of the NCD pandemic.
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PLASMODIUM VIVAX MALARIA

devised to decrease the joint burden of HIV and TB. First, mechanisms need to be established for collaboration between HIV/AIDS
and TB programmes. Second, the burden of TB in people living
with HIV/AIDS should be reduced by a) intensified case finding,
b) isoniazid preventive therapy and c) TB infection control in health
care and congregate settings. Third, the burden of HIV in TB
patients should be reduced by a) counselling and HIV testing,
b) care and support of HIV-related disease, c) cotrimoxazole preventive therapy and d) antiretroviral therapy. The challenge ahead
lies in translating the knowledge into action.

RESEARCH ON PLASMODIUM VIVAX: THE FUTURE
IS HERE, BUT IS THE MEANS?
JOHN W. BARNWELL
Malaria Branch, Division of Parasitic Diseases, Centers for Disease
Control and Prevention, ATLANTA, GA, USA

Vivax malaria accounts for at least 15% of the global malaria
cases, but probably less than 1% of annual funding on malaria
research goes towards investigation of this parasite. Although this
lack of research funding is in part due to the difficulties encountered investigating P. vivax in a laboratory setting, much of the
under funding also stems from a perception that it is necessary to
give P. falciparum research an all encompassing prioity. However,
the majority of the genome of P. vivax is now sequenced and soon
to be fully annotated. This has opened up new opportunities for
vivax malaria research. Additionally, model systems of closely related malaria parasites such as P. cynomolgi and P. knowlesi that are
able to be cultured and are genetically transformable offer highly
releveant avenues of research into the biology of vivax-like parasites. Furthermore, the genetic transformation of P. vivax should
also now be possible and the relative ease of genomic manipulations in the vivax-like parasites should provide the opportunity to
advance our knowledge of the unique biology of P.vivax and its
related clade of malaria parasites. To achieve this additional
resources and research funds will need to be made available.

ANTI-PARASITE DRUG DESIGN: NEW APPROACHES

ANTI-PARASITE DRUG DESIGN: DIHYDROFOLATE
REDUCTASES AS BOTH TARGETS AND STARTING POINTS
YONGYUTH YUTHAVONG
National Centre for Genetic Engineering and Biotechnology (BIOTEC),
National Science and Technology Development Agency, PATHUMTHANI,
THAILAND

Parasite dihydrofolate reductase (DHFR) serves as a validated target for antimalarial drugs, which are their inhibitors, although
resistance due to mutations is a major roadblock to the use and
development of these drugs. The crystal structures of both wildtype and mutant forms of P. falciparum (Pf) DHFR-TS (thymidylate
synthase), and P. vivax DHFR, serve as good starting points for
design of new inhibitors. Structural and kinetic studies show the
potential of triazine and pyrimidine derivatives with structures
which fall within the space occupied by the substrate (dihydrofolate) as good inhibitors of the mutant enzymes. Random mutation studies with a surrogate bacterial system carrying the PfDHFR
gene show further that, although resistant mutants can emerge
against new inhibitors, the frequencies of such emergence are
small if their structures do not protrude out of the substrate
space. In addition, since mutation loci against drugs of different
structures are different, combination of such drugs as WR99210
and pyrimethamine can significantly reduce the emergence of
resistant mutants. There is therefore a good possibility that new
inhibitors or a combination thereof can be developed against
mutant parasites, and can prevent emergence of new ones. The
DHFR inhibitors are also potential drugs against kinetoplastids,
although these parasites have an alternate metabolic pathway
which does not require DHFR. However, before becoming serious
drug candidates the target-based effective inhibitors need to be
designed further for oral bioavailability, metabolic stability,
absence of toxicity and other desirable characters.

CONTROL OF AFRICAN TRYPANOSOMIASIS

NOVEL PENTAMIDINE-RELATED COMPOUNDS FOR
THE TREATMENT OF SLEEPING SICKNESS AND MALARIA
RICHARD R. TIDWELL
Department of Pathology and Laboratory Medicine, Univ. of North
Carolina at Chapel Hill, CHAPEL HILL, NC

Human African trypanosomiasis (HAT) and malaria continue to be
a major source of morbidity and mortality, especially in developing countries. Increased drug resistance of current therapies for
malaria and the lack of safe and effective drugs for the increasing
numbers of HAT cases stress the need for new therapeutic agents
for these diseases. Pentamidine-type compounds have been
known to be potent anti-protozoan agents for over one-half century. With the exception of pentamidine, no compounds from this
structural class had been used clinically. This was attributed to a
number of factors including perceived toxicity of the class, lack of
understanding of mechanisms of toxicity and efficacy and inability to produce orally active agents. This presentation will discuss
the progress of a new orally administrated pentamidine-related
compound (DB-289) currently in Phase III trials for early stage HAT
and malaria. In addition, second and third generation compounds
will be revealed with IC50 values for both organisms in the range
of 1 nM. New insights into the mechanisms of activity and toxicity will also be discussed. Finally, the progress toward developing
new agents that cross the blood-brain-barrier and show activity
against late stage (neurological) HAT will be presented. This work
was funded grants from the Bill and Melinda Gate Foundation
and Medicines for Malaria Ventures.

LES MALADIES NÉGLIGÉES :
AVANCÉES DIAGNOSTIQUES ET ACCÈS AUX SOINS

LES MALADIES NÉGLIGÉES : DE NOUVEAUX SCÉNARIOS
POUR D’ANCIENS PROBLÈMES
PIERO OLLIARO
WHO, World Health Organization, GENEVA, SWITZERLAND

Dans le renouveau d’attention pour les problèmes des pays les plus
défavorisés, l’intérêt pour les maladies négligées côtoie celui pour
les gens négligés. Les difficultés liées à l’absence d’outils efficaces
pour le traitement et la prévention de ces maladies sont complexes
et requièrent des approches spécifiques ainsi qu’une prise en charge des problèmes dans leur globalité, touchant à la recherche et
aux systèmes sanitaires, aux solutions immédiates ainsi qu’au long
terme. Toutes ces maladies ne sont pas négligées au même degré.
Pour certaines, ayant des retombées pour les pays riches (ex.
VIH/SIDA), des traitements existent mais ils restent inaccessibles du
fait d’un prix élevé, d’un diagnostique difficile, voire encore des
faiblesses structurelles du système entravant la distribution et la
prise en charge. D’autres doivent s’accommoder de diagnostics et
médicaments désuets voire dangereux (ex. trypanosomose africaine). De nouvelles initiatives naissent aujourd’hui visant à la fois à
développer de nouveaux outils (souvent partenariat public - privé)
ou à favoriser l’acquisition et la distribution des outils existants (ex.
Fond Global). L’enjeu principal devient désormais d’utiliser au
mieux ces nouvelles ressources et fédérer des initiatives dispersées
et parfois en compétition, dans un milieu pour une fois fertile. La
participation active des pays concernés aux différents stades de
programmation et réalisation demeure un élément clé dans toute
approche qui se veut durable.

AIDS AND TUBERCULOSIS

AIDS AND TUBERCULOSIS
ANTHONY D HARRIES
Technical Assistant in HIV care and support, Ministry of Health, MALAWI,
and Honorary Professor at London School of Hygiene and Tropical Medicine

The dual epidemic of HIV/AIDS and tuberculosis (TB) is most heavily felt in sub-Saharan Africa. HIV affects TB control in a number of
ways. Indirectly, HIV leads to increased case notifications, hot spots
of TB transmission, stigma and resultant delays in TB diagnosis, and
illness of health care staff which compromises patient care. Directly,
HIV makes TB diagnosis more difficult by increasing the prevalence
of smear-negative and extra-pulmonary TB, it increases morbidity
through HIV-related disease and adverse drug reactions, it increases case fatality rates and is associated with increased rates of recurrent TB after treatment has been completed. TB in its turn accelerates progression of HIV and, in sub-Saharan Africa, is the top cause
of death amongst HIV-infected patients. Strategies have been
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infected erythrocytes is mediated by a particular type of VSA
(VSAPAM), which is immunologically and functionally distinct from
all other VSA. Parasites expressing VSAPAM can only survive in placenta-bearing hosts, and young women therefore do not have any
VSAPAM-specific immunity when they become pregnant for the first
time. PAM susceptibility decreases rapidly with increasing parity,
implying the development of PAM-specific immunity with a relatively conserved antigenic target, a theory supported by molecular
data. Nevertheless, recent immunological findings imply the existence of VSAPAM sub-types, parallel to the sub-types identified in
parasites causing malaria in non-pregnant individuals. Acquisition
of immunity to PAM thus appears to proceed in a manner similar
to acquisition of immunity to malaria in general.

CULTURAL AND HEALTH IN POST-CONFLICT SITUATIONS

THE LONG-TERM CONSEQUENCES OF WAR TRAUMA
IN SUB-SAHARAN AFRICA: THE ROLE OF SOCIO-CULTURAL
RESOURCES IN ADDRESSING THE HEALTH NEEDS
OF WAR SURVIVORS
VICTOR IGREJA
OEGSTGEEST, THE NETHERLANDS

Long-term studies aimed at understanding the psychosocial
effects of multiple and prolonged exposure to civil wars and
other overwhelming events in non-western societies particularly
in Africa are scarce. This presentation is an attempt to fill in this
gap. It deals with a post-conflict country and with population that
survived the entire civil strife within the conflict zones of SubSaharan region. It addresses the availability and accessibility of
socio-cultural and religious resources to respond to the physical
and mental health needs of war trauma survivors. It is suggested
here that as a result of exposure to extreme forms of violence,
local cultures do not resign from the work of survival and recovery. Rather, they make use of the available local resources by creating new ones, or adapting old ones to deal with their ill health
predicament. Particular focus is given to the expansion of the traditional medical taxonomy to respond to the complicated health
problems of war survivors in the centre of Mozambique.

TRAVEL MEDICINE

THE CHANGING WORLD OF TRAVEL MEDICINE FOR
CHILDREN
C. JOHN CHANDY
Case Western Reserve University, School of Medicine, CLEVELAND, USA

Travel medicine and childrenTravel to tropical and non-tropical
areas with children is increasingly frequent. Physicians and travelers are often unaware of the health-related risks of travel, particularly the risks to children. Recommendations for vaccinations and
medications for children traveling have undergone numerous
changes in the past decade, including new options or indications
for hepatitis A, typhoid, meningococcal and pneumococcal vaccination and new medications or dosing for malaria prophylaxis and
treatment of diarrhea. New developments have also occurred in
other important areas of child travel medicine, including prevention of trauma, methods of protection against insects, child-specific food precautions, and preparations for children staying for
extended periods in other countries. The keynote presentation will
provide clinicians with a concise update on current recommendations for vaccination, medication, and health and safety precautions for children traveling to tropical or developing countries.

SCHISTOSOMIASIS

SCHISTOSOMIASIS: CHALLENGE AND PERSPECTIVES
FOR CONTROL AND OPERATIONAL RESEARCH FOR
THE 21ST CENTURY
LOUIS-ALBERT TCHUEM TCHUENTÉ
University of Yaoundé I,Centre for Schistosomiasis and Parasitology
YAOUNDÉ, CAMEROON

Schistosomiasis occurs throughout the developing world and
remains a major public health problem in the poorest communities, with enormous consequences for development. More than
200 million people are infected and this poverty-related disease is
highly prevalent in sub-Saharan Africa. The scale of the problem
has long been neglected because the disease rarely kills and, due
to its insidious nature, signs and symptoms are taken seriously
only after permanent impairment has occured. Moreover, as
many other poverty-related communicable diseases, schistosomiasis has been overshadowed by other health priorities.
Today, schistosomiasis control is a priority on the agenda of many
governments, donors and international agencies. There exists a
momentum and an unprecedented opportunity for cost-effective
action. Importantly, the renewed impetus for schistosomiasis control throughout sub-Saharan Africa reinforces the need for
research to improve our understanding of the disease. The
strengthening of the research capacity in endemic countries and
a greater involvement of scientists from these developing countries are vital for an efficient and durable control. The presentation highlights the current challenge for schistosomiasis control
and the operational research perspectives for the 21st century.

TRAVEL MEDICINE AND PREGNANCY
PETER A. LEGGAT
Anton Breinl Centre, James Cook University, TOWNSVILLE, AUSTRALIA

Background. The pre-travel consultation for special groups, such
as pregnant travelers, includes (1) initial risk assessment; (2) vaccination when possible and indicated; (3) provision of appropriate
empirical self-treatment, including a travellers’ medical kit and,
where appropriate, the name of a physician or clinic at the destination, including a detailed doctor’s letter; (4) chemoprophylaxis
when possible and indicated; (5) consideration of any concerns
regarding underlying conditions and possible drug interactions;
(6) consultation and referral as necessary; (7) education, understanding that this aspect may need considerable reinforcement,
including written information; and (8) a warning that vaccination, self-treatment and chemoprophylaxis are not 100% protective and they should seek medical advice if they become unwell.
Methods. The available medical literature and guidelines have
been examined to identify possible travel health risks and concerns during pregnancy and to gain an understanding of current
recommendations for their prevention and management.
Results. Travel during pregnancy often raises additional issues
concerning traveller’s health and safety. In particular, these
include airline regulations, travel and evacuation insurance, complications of pregnancy, infectious diseases, potential environmental exposures, and trauma. Pre-travel health measures may
include prenatal assessment, possible modifications of the itinerary, vaccinations and medications. Depending of the duration of
travel and prenatal assessment, medical follow-up may need to
be organised during travel.
Conclusion. Travel during pregnancy can be undertaken in relative safety; however there may be limitations and some additional precautions necessary in travel.

MALARIA IMMUNOLOGY

NATURALLY ACQUIRED IMMUNITY TO PREGNANCYASSOCIATED MALARIA – OLD WINE IN A NEW BOTTLE?
LARS HVIID
Centre for Medical Parasitology, Department of Infectious Diseases,
COPENHAGN, DENMARK

Individuals living in areas of intense P. falciparum transmission
gradually acquire protective immunity to malaria during early
childhood. Malaria-related mortality and severe morbidity is
therefore concentrated among children in such areas. Protection
appears to depend largely on IgG specific for parasite-encoded,
clonally variant surface antigens (VSA) expressed on the surface of
infected erythrocytes. However, young women in such areas
become highly susceptible to P. falciparum infection when becoming pregnant, despite having substantial levels of VSA-specific IgG.
Pregnancy-associated malaria (PAM) is caused by parasites selectively accumulating in the placenta. The placental sequestration of
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potentially serious and life threatening. The pathophysiology
results from interactions between the host, the external environment and the parasite, the aggression of which involving
immunologic phenomena as well as parenchymatic or biliary
mechanical constraints. Anatomoclinical groupings allow to individualize three acute clinical presentations - the immunoallergic
hepatomegalia, the hepatic abscess, and the cholestatic icterus
(the identification of which is facilitated by abdominal ultrasound
scanning and techniques of parasitic immunology) - , three chronic settings, often more insidious, the translation of which being in
any case either biological, radiological or punctuated by mechanical or even sometimes carcinological complications, and the particular context of immunodepression. The whole set of therapeutic tools consists mainly in anti-parasitic chemotherapies, among
which the recent molecules represent undeniable advances, as
well as in interventional endoscopy reserved for a limited number
of indications.
Keys words: liver, parasites, immunoallergic hepatomegalia,
hepatic abscess, febrile cholestatic icterus, immunodepression.

DENGUE

DENGUE. AND (DHF/DSS) AN OVERVIEW
GUSTAVO KOURÍ
TROPMED INSTITUTE ”Pedro Kourí” - CUBA

Dengue is an endemo-epidemic disease produced by the four
serotypes of the virus (1 to 4). It is a vector borne disease transmitted mainly by Aedes aegypti.
Today Dengue is the most important human arbovirosis considering that 2/3 of the world population is at risk of the disease, WHO
estimates that between 50 and 100 infections occurred every year,
among them 500 000 are DHF and 25 000 deaths.
The disease is endemic in SEAR,WPR, most of the LATINAMERICAN
AND CARIBBEAN countries. In Middle East and Africa, the virus circulates but the epidemiological situation is not well known.
Dengue fever is usually a mild disease and its treatment is based
on anti-pyretics (never aspirin).
The treatment of DHF/DSS mainly based in the so-called “intensive physiological treatment”.
Of most importance is the early and on timely detection of the socalled warning signs (intensive vomiting, intensive abdominal
pain, lethargy or irritability) These are clinical signs that allow the
early detection of the plasma leakage risk and permit the early
treatment, avoiding shock and death.
The control of Dengue currently must be based on the vector control considering that at present an effective vaccine is not available.
The principles of the vector control are as follows:
– Political will.
– Intersectorial coordination.
– Active community participation.
– Reinforcement of the sanitary laws.
All these factors and each one of them are highly important for
the control of Dengue, if one of them fails the control cannot be
achieved.

GENETICS OF RESISTANCE AND SUSCEPTIBILITY TO MALARIA

ROLE OF HOST AND PARASITE GENETICS IN ANTIMALARIAL DRUG RESISTANCE
ABDOULAYE DJIMDÉ
University of BAMAKO, MALI

New developments in molecular biology have lead to the discovery of genes involved in anti-malarial drug resistance. Point mutations in pfcrt, dhfr and dhps confer P. falciparum resistance to
chloroquine, pyrimethamine and sulfadoxine, respectively while
pfmdr1 is involved in resistance to several anti-malarial drugs.
Recently, polymorphisms in pfnhe were associated with decreased
susceptibility to quinine and appear to be associated with quinine
usage in the field. Yet, rates of anti-malarial drug resistance measured by several in vitro and molecular methods consistently exceed
prevalence of clinical drug resistance in the field. This suggests
that in addition to the genetic traits responsible for the intrinsic
drug resistance seen in vitro, the in vivo drug response may involve
host factors. Indeed subjects living in malaria endemic countries
are known to acquire some level of protective immunity against
malaria infection and disease, and this protection is dependent on
age and on history of exposure to malaria. Likewise, complex
genetic factors have been shown to control parasitemia in human
malaria. Identifying these factors will improve our understanding
of the events necessary to control malaria infection and will have
great implications for diagnosis, anti-malarial therapy and vaccine
development.

MANAGEMENT OF OPPORTUNISTIC INFECTIONS IN AIDS

MANAGING OPPORTUNISTIC INFECTIONS IN SUB-SAHARAN
AFRICAN ADULTS
XAVIER ANGLARET
INSERM U593, Université Victor Segalen BORDEAUX 2, FRANCE

The spectrum of HIV-related morbidity in adults in sub-Saharan
Africa shows some differences to that observed in Europe, which
will be described in the first part of the presentation. This
includes a greater incidence of tuberculosis, a greater incidence
of invasive bacterial diseases, a lower incidence of Pneumocystis
carinii pneumonia, and the presence of malaria. These specificities have consequences in terms of prophylactic and curative
treatments of the most frequent opportunistic infections, which
will be described in the second part of the presentation. Though
overall the incidence of opportunistic diseases increases with
decreasing CD4 count, some of these diseases may occur at early
stages of HIV-immunosuppression, and also exist in the HIVseronegative general population. They are part of the everyday
morbidity seen in community health centers, where therapeutic
decisions have to be based on limited laboratory equipment. In
this context, reducing HIV-mortality may depend more on improving standard clinical management of early HIV-diseases in outpatient clinics than on treatment of more advanced AIDS-defining
diseases in hospitals. The earlier the patients receive appropriate
prophylactic and curative care, the better they have access to antiretroviral treatment at more advanced stages.

DRUGS FOR NEGLECTED DISEASES

DRUGS FOR NEGLECTED DISEASES
NICK WHITE
Faculty of Tropical Medicine Mahidol University, BANGKOK, THAILAND

Infectious diseases account for approximately half of all deaths in
developing countries. Resistance to anti-infective drugs compromises
our efforts to control these infections. Preventing resistance is possible; optimising dose regimens, limiting unnecessary use, improving
prescribing and adherence, all reduce the probability that resistant
mutants will survive and spread. In TB, AIDS, and now malaria, it is
accepted that combinations of drugs should be used to provide
mutual protection against resistance and ensure high cure rates. This
principle has wider application in the treatment of parasitic diseases.
MULTI-DRUG RESISTANT TUBERCULOSIS IN THE TROPICS

TROPICAL LIVER

MULTIDRUG RESISTANT TUBERCULOSIS IN THE TROPICS

PARASITIC LIVER
P.-S. MBAYE , P. REY , J.-M. DEBONNE , F. KLOTZ

SHAMPUTA ISDORE CHOLA

1. Hôpital Principal, DAKAR, SÉNÉGAL
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Tuberculosis (TB) is a major public health problem in the tropics. The
number of TB cases in sub-Saharan Africa in particular has increased
considerably in the last two decades mostly in association with HIV
infection. Data on anti-tuberculosis drug resistance remains very
limited. According to the latest report of the WHO and the IUATLD
global drug resistance survey, primary multidrug resistance (MDR)
ranged from 0.5% (Gambia) to 2.4% (South Africa-Limpopo) for

The parasitic liver is a many-faceted entity, the study of which
leads to review the whole set of nosologic settings in hepatology.
The liver an be concerned by cosmopolitan or exotic parasites
with highly variable incidence and prevalence, simply in transit, or
as usual hosts, or trapped in the hepatic gland; the consequences
range from epiphenomenona to anatomo-clinical manifestations
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African, 0.3% (Cuba, El Savador) to 6.6% (Ecuador) for South
American and 0.0% (Cambodia) to 7.8% (China-Henan) for some
Asian regions. Considering the results of all the three WHO/IUATLD
global drug resistance surveys, median primary MDR rates were lowest for Africa followed by South America and Asia. In general, primary MDR rates in most tropical countries are lower than in some
Eastern European and Middle East countries. Certain settings with
relatively high primary MDR rates like Ecuador, South AfricaLimpopo, Ivory Coast and China-Henan are of concern. MDR rates
may be higher in some countries where TB programs may be less
functional and were not surveyed. There is need to establish programs for prompt diagnosis and effective supervised treatment by
governments with support from external partners in order to prevent the development of MDR or limit its spread, as management of
MDRTB is beyond the capacity of many tropical countries.

MOLECULAR BIOLOGY OF MALARIA PARASITES

MOLECULAR INTERACTIONS IN RED CELL INVASION
AND CYTOADHERENCE BY MALARIA PARASITES:
OPPORTUNITIES FOR INTERVENTION
CHETAN E. CHITNIS
Malaria Group, International Centre for Genetic Engineering and
Biotechnology (ICGEB), NEW DELHI, INDIA

Red cell invasion by malaria parasites and cytoadherence of P. falciparum-infected erythrocytes are key pathogenic mechanisms in
malaria. We are interested in understanding the molecular interactions between parasite ligands and host receptors that mediate these
processes. A family of erythrocyte binding proteins (EBPs) from P. falciparum, P. vivax and P. knowlesi that share similar features bind red
cell receptors to mediate invasion. We have demonstrated that the
receptor-binding domains of EBPs lie in conserved cysteine-rich
regions that are referred to as Duffy-binding-like (DBL) domains
after the first binding domains identified from P. vivax and P. knowlesi Duffy binding proteins that bind the Duffy blood group antigen
during invasion. A genetic approach to study the function of EBPs
reveals that they mediate the critical step of junction formation during red cell invasion. DBL domains are also found in the PfEMP-1
family of proteins that are expressed on the surface of P. falciparuminfected erythrocytes and bind endothelial receptors to mediate
cytoadherence. Structure-function studies demonstrate that binding
residues of DBL domains from EBPs that bind red cell receptors such
as Duffy antigen and sialic acids on glycophorin A for invasion as well
as binding residues of DBL domains that bind cytoadherence receptors such as complement receptor-1 and ICAM-1 map to their central
regions. Approaches to develop vaccines based on these functional
receptor-binding domains will be described.

PATHOGENESIS OF ANAEMIA IN THE TROPICS

PATHOGENESIS OF ANAEMIA IN THE TROPICS
VAN DEN BROEK
Liverpool School of Tropical Medicine, LIVERPOOL, UK

Anaemia is a common problem in both community and hospitalbased medicine in many developing countries. An overview of
prevalence will be given. Methods to measure haemoglobin concentration vary and these will be briefly reviewed.
Because of methodological as well as laboratory problems, there
are few studies comprehensively looking at the aetiological factors that are associated with anaemia.
Aetiological factors include both infection (bacterial infection,
malaria, HIV/AIDS) and parasitic infestation ( hook worm, schistosomiasis and other intestinal parasites) and micronutrient deficiencies. Of the micronutrient deficiencies iron and vitamin A
deficiency have received the most attention until now. Genetic
disorders such as haemoglobinopathies may also be important
factors depending on the population studied.
The relative contribution of each pathological factor contributing
to anaemia will vary according to the population studied and possibly also with the severity of the anaemia. In addition there is a
complex interaction between factors such as micronutrient deficiency and infection. An overview will be given of published studies from developing countries which have tried to study the
pathogenesis of anaemia taking the above into account will be
reviewed during this key note lecture.

LEISHMANIASIS

WHO AND THE LEISHMANIASIS CONTROL PROGRAMS
IN THE PIPELINE
JORGE ALVAR
WHO, Department of Neglected Tropical Diseases Control, GENEVA

The fight against a particular disease ranges activities that extend
from the bench to the field. Among other duties, and in particular in Leishmaniasis, WHO plays a major role in:
Advocacy. (i) The Resolutions taken in the WHA allow to have
the international political umbrella to fight a given disease; it is
very needed in Leishmaniasis and efforts are being done in this
sense. (ii) To strengthing the network of WHO Collaborating
Centers allows the development of policies of WHO at the national and regional levels and, additionally, would intensify advocacy.
There are five WHO Collaborating Centers for Leishmaniasis and
four more are in the way.
Technical information & drug access. There are very few new
drugs in the pipeline to combat Leishmaniasis, fact that -combined with the resistance development- trends to assay combinations. Since the drug with the highest therapeutic index is liposomal amphotericine B (AmBisome), a consensus document has
been reached defining the maximum therapeutic dose that can
be given in one or two shots to (i) reduce the treatment cost, (ii)
to be combined with a second drug, and (iii) to promote a better
price for developing countries.
Surveillance of HIV-Leishmania co-infection. On the other
hand, it does exist a profuse documentation on HIV-Leishmania
co-infection in Europe, but very few on how to proceed in developing countries where resources are very limited, reason why a
meeting in Ethiopia has been scheduled with the purpose of providing with written information on the extend and management
of the problem outside the Mediterranean basin.
Strengthening control programs. Raising funds for control
programs is a major WHO task but also to define the proposals; in
them, major emphasis is paid for capacity building in the MoH,
reinforcing the epidemiological information at the national level,
and strengthening the case management. In this sense, specific
actions have been taken to contribute in the control of CL in
Kabul, VL in Gedaref (Sudan), Upper Nile (Southern Sudan), and
Metema and Libo (Ethiopia). On the other hand, a Memorandum
of Understanding has been signed by the governments of
Bangladesh, India and Nepal for the “Elimination of Leishmaniasis”
that will be crucial in the agenda as a model for further initiatives.

SWAPS AND HEALTH SECTOR REFORM

SWAPS AND HEALTH SECTOR REFORM
YOGAN PILLAY
PRETORIA, SOUTH AFRICA

I shall speak to the issue of overseas donor aid (ODA) and
health sector reform from the South African experience. Given
that South Africa is different to most developing countries
with respect to the level of aid provided and the modalities
through which the aid is channelled, our experiences will not
be directly applicable to most developing countries. However,
there are lessons that may be shared.
Key to understanding the modalities of providing ODA and its
link to health sector reform is the social and economic context of
a donor recipient country and its geo-political significance to
donor nations. It is important to note that the motivation of
donor countries to provide assistance includes a mixture of altruism and political/economic influence. Also many countries provide
aid in ways that recycles aid back to the donor.
What are the experiences of South Africa with respect to ODA?
Within the health sector, many countries were keen to fund the
health system in ways that strengthened the health system as a
whole. These donors included USAID, the EU and DfiD in particular. However, the scale of the HIV and AIDS problem has seen a
change in this regard particular in respect of aid from USAID for
example. PEPFAR funds have been ring fenced to fund HIV and
AIDS activities directly and within the funding envelop a significant amount has been earmarked for the purchasing of pharmaceuticals, in particular anti-retrovirals.
I shall use the example of PEPAR to illustrate how the channelling
of donor assistance has changed in the 21st century and will indicate some of its implications for strengthening of health systems
and health sector reform.
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CHILD HEALTH IN THE TROPICS

OPHTALMOLOGY IN THE TROPICS

CHILD AND NEWBORN HEALTH IN DEVELOPING COUNTRIES

OPHTHALMOLOGY IN THE TROPICS

OLIVIER FONTAINE

SERGE RESNIKOFF

Department of Child and Adolescent Health and Development World
Health Organization, GENEVA

WHO GENEVA

Ophthalmology in the tropics encompasses two different aspects:
control of specific tropical eye diseases and provision of comprehensive eye care services in a developing countries setting.
With the notable exception of sub-Saharan Africa, most of tropical eye diseases such as trachoma, xerophthalmia or ocular leprosy have been progressively fading out, mainly because of the
improving socio-economic situation in Asia. Incidence of
onchocerciasis eye lesions has been dramatically reduced since the
constantly increasing implementation of control programmes,
which are now reaching more than 40 million people every year.
Contrasting with this reduction in infectious eye diseases, chronic
conditions associated with demographic changes are on the
increase in the tropics. Cataract remains by far the leading cause
of blindness and even increases in some countries because of the
ageing of the population. Glaucoma has become the second
cause and Diabetic retinopathy is now becoming a major problem
in Asia and Latin America.
These changes in the pattern of eye diseases in the tropics can be
attributed to significant achievements in the prevention and
management of some causes of avoidable blindness. On the other
hand, issues such as changes in life style, ageing, poverty, inequity
in access to care and the lack of affordable quality services represent major challenges in subtropical developing countries.

Although much progress has been made over past decades, a
number of important challenges still threaten the survival, health,
growth and development of children and adolescents. Every
minute 20 children under 5 years of age die, leading to almost
11 million deaths each year. Approximately four million of these
children are under 1 month old. Every five minutes, 16 adolescents between the ages of 10 and 19 years die.
The majority of deaths among children and adolescents are in developing countries, and most are attributable to preventable or treatable causes. Malnutrition, pneumonia, diarrhoea, measles, malaria,
and HIV/AIDS are the most common killers of children. Accidents,
suicide, violence, pregnancy-related complications and communicable diseases are the major causes of loss of adolescent lives.
Among the children who do survive, millions suffer from undernutrition, repeated illness, and poor growth and cognitive development. At the same time adolescents face increasing threats to
their health, particularly from HIV/AIDS.
This enormous loss of life and human capital is avoidable. For children under 5 years of age, effective, low-cost interventions are
available that could prevent at least two thirds of the deaths. The
challenge is to deliver these preventive and curative interventions
to the children who need them most - to transfer knowledge into
action. For adolescents, interventions are needed to help young
people learn, form relationships, shape their identities, and
acquire the social and practical skills required to become active
and productive adults.

MALARIA PATHOPHYSIOLOY

PATHOPHYSIOLOGY OF SEVERE FALCIPARUM MALARIA
CHARLES RJC NEWTON
Centre for Geographic Medicine Research (Coast), Kenya Medical Research
Institute, Kilifi, KENYA and Institute of Child Health, LONDON, UK

NATURAL DRUGS AND TRADITIONAL MEDICINE

DEVELOPMENT OF BRAZILIAN MEDICINAL PLANTS
TO COMBAT TROPICAL ENDEMIC DISEASES

Over 80% of severe falciparum malaria occurs in children living in subSaharan Africa. Since most children die within 24 hours of admission,
before antimalarials have had time to work, understanding the pathophysiology may improve the outcome. The pattern of complications in
children is different to those seen in non-immune adults. Impaired consciousness, respiratory distress and severe anaemia are the most common clinically defined complications. Impaired consciousness can be
caused by seizures, systemic perturbations and/or as a result of a primary
neurological mechanism. Respiratory distress is a manifestation of acidosis, which predicts outcome. The cause of acidosis is controversial, but
evidence for hypovolaemia and impaired perfusion have been documented. Other biochemical markers of severe disease include hypoglycaemia are more easy to treat. Severe anaemia can be caused a number
of different mechanisms, ranging from removal of parasitized erythrocytes, haemolysis or dyserythropoiesis, aggravated by other common
causes of anaemia in tropical areas. A reduction in red cell deformability is associated with a poor outcome, and this appears to be related to
reactive oxygen stress. Bacteraemia is also associated with a poor outcome. Interventions against these pathophysiological processes need to
tested in order to assess their significance in severe falciparum malaria.

BENJAMIN GILBERT
Institute for Pharmaceutical Technology, Oswaldo Cruz Foundation,
RIO DE JANEIRO, BRAZIL

Three of the most important endemic diseases in Brazil are malaria, leishmaniasis and Chagas’ disease, all caused by protozoan parasites. The treatment of these diseases with industrialized drugs is
unsatisfactory, in the case of malaria due to widespread resistance
of the malaria parasites, in the case of leishmaniasis, due to the
severe toxicity of the antimonials in use and in the case of Chagas’
disease due to the poor activity of the existing drugs which clear
the parasites only in the initial stages of infection.
Artemisia annua is already well known as a traditional Chinese
treatment for malaria and some two thousand years of its use as
a tea has not produced resistance. Two other plants, Bidens pilosa
and Ampelozizyphus amazonicus, with traditional use in Brazil
have had their activity against malaria parasites confirmed in the
laboratory and their chemical distinction from Artemisia and
from each other suggests different mechanisms of action. Their
development through toxicology and clinical trials is therefore
justified as their use alone or in association with Artemisia annua
tea may reduce the recrudescence observed with the latter.
In the case of Leishmaniasis, although traditional phytotherapy is
known, work is being concentrated on plants that have resulted
from screening and that show in animal models activity equivalent to that of the current antimonial drug in use. These are
Kalanchoe pinnata, Piper aduncum and Peschiera australis. The
three have different chemical profiles. The mechanism of action
of Kalanchoe is distinct from that of the other two species and
association may again be advantageous.
For Chagas’ disease, research does not yet seem to have produced
a drug with definitive curative action in laboratory animals so
that it would be premature to plan human trials. Many trypanocidal plant drugs have been described however and a probable solution for human treatment is probably not too far away.

ENTOMOLOGY, EPIDEMIOLOGY AND
VECTOR POPULATION GENETICS

INSECTICIDE RESISTANCE IN MALARIA VECTOR
MOSQUITOES IN A GOLD MINING TOWN IN GHANA
AND IMPLICATIONS FOR MALARIA CONTROL
MAUREEN COETZEE
Vector Control Reference Unit, National Institute for Communicable
Diseases, JOHANNESBURG, SOUTH AFRICA.

Malaria control programmes in Africa, for the most part, address
only treatment of the disease and supply of insecticide treated bed
nets. The impact of these restricted programmes has been limited
and new approaches are being advocated, including integrated
vector management strategies and partnerships with industry.
Mosquito surveys were carried out for Anglogold/Ashanti in
preparation for the implementation of an integrated malaria
control programme at the Obuasi gold mine in Ghana. Malaria
vectors were collected inside houses and tested for insecticide
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overlapping F. hepatica and F. gigantica and several GalbaFossaria and Radix lymnaeids together with secondary transmitting Pseudosuccinea, and where seasonality is typical (Nile Delta,
Egypt); D. a pattern related to Caspian surrounding areas, including human hypoendemic areas in which large epidemics occur,
sometimes involving up to 10,000 people and with overlapping of
F. hepatica and F. gigantica and several Galba-Fossaria, Radix and
stagnicoline lymnaeids (Gilan province, Iran).

resistance using standard WHO bioassays, biochemical analysis
and molecular kdr assays. Species were identified as An. funestus
s.s. and An. gambiae S and M forms. The An. gambiae S form
showed resistance to DDT, pyrethroids and carbamates while An.
funestus was resistant to DDT and carbamates. The An. gambiae
M form occurred in very low numbers and could not be assessed
reliably for resistance. Assays for the kdr mutation in An. gambiae S form showed little association with pyrethroid resistance,
suggesting an alternative metabolic resistance mechanism.
As a result of these investigations Anglogold/Ashanti are implementing, in addition to treatment and case management, a vector control programme that includes insecticide resistance management by alternation of various classes of insecticides for house
spraying, supply of ITNs, screening of houses and environmental
management where appropriate.

CHAGAS DISEASE

AN OVERVIEW OF CHAGAS DISEASE
WERNER B. APT
Basic-Clinic Laboratory of Parasitology. Faculty of Medicine. University
of Chile, CHILE

Chagas disease exists since 9000 years. There are 18.000.000 persons with the parasitosis in Latin-America. The countries with the
highest human rates of infection are: Brazil, Argentina, Bolivia
and Guatemala. Thanks to the INCOSUR Programme, the interruption of vectorial and transfusional transmission was obtained
in 1997 in Uruguay and 1999 in Chile. In 2004 in Brazil only in 2 of
12 endemic states persist the vectorial transmission by domestic
vectors. Since 1997 the Andean and the Central America countries
are performing similar programs than INCOSUR. Man can be
infected by the vector, blood transfusions, congenital transmission, organ transplant, accident and oral route. Chagas disease
has regional characteristics. In the indeterminate phase there are
parasites but not symptomatology neither laboratory alterations.
In the chronic period there are digestive megasyndrommes or cardiac alterations. In countries without lepra, T. rangeli and leishmaniasis, the conventional serology (IFI, ELISA) is confirmatory of
the infection, in the others recombinant antigens are useful to
avoid false positives results. The disease must be treated in all its
phases, with the only exception of the late terminal chronic
phase. The challenge of the next years is to relationate the genotype of T. cruzi and pathology.

EPIDEMIOLOGY OF FILARIASIS

THE GLOBAL PROGRAM TO ELIMINATE LYMPHATIC
FILARIASIS (LF): WHAT WILL IT TAKE TO ACHIEVE
SUCCESS?
ERIC A. OTTESEN
Rollins School of Public Health, ATLANTA, USA

Responding to a 1997 World Health Assembly resolution, the Global
Program to Eliminate LF was initiated in 2000, thanks in large part
to extraordinarily generous private-sector contributions. Now active
in 38 countries and treating >200 million people per year, it targets
1 billion people ‘at risk’ in 80 countries with a strategy of 4-6 years
of annual, single-dose treatment with two anti-filarial drugs.
Program results appear on track, but what will it take finally to
achieve success? The essential criteria for disease elimination (effective interventions and diagnostics) have been met for LF, but this
concept must also succeed in the real world – of program implementation, financing, logistics, community support, political will.
How can this challenge be met? First, program focus must be
broadened - activities cannot serve just to eliminate LF but must
also provide mechanisms to support additional health initiatives
‘integrated’ with the LF program; the additional benefits will
ensure support for LF elimination and at the same time provide a
broad, valuable health return on investment for society. Second,
partnerships of organizations and individuals sharing similar
goals must come together as a coalition of researchers, medical
and health workers, supporters in the public and private sectors,
and affected communities themselves. In truth, the degree and
extent of program success will most likely be determined not by
the strength of the science underlying the program but by the
strength of the commitment of the coalition partners to its successful outcome.

MENINGOCOCCAL DISEASE

ONE HUNDRED YEARS OF EPIDEMIC MENINGITIS
IN AFRICA
BRIAN GREENWOOD
London School of Hygiene and Tropical Medicine, LONDON, UK

The first large epidemic of meningococcal meningitis in subSaharan Africa was reported 100 years ago. The characteristic epidemiological features of epidemic meningococcal disease as it
occurs in sub-Saharan Africa were described shortly afterwards but
many unanswered questions about the epidemiology of this infection remain. It is still not known why the Sahel and sub-Sahel are
particularly at risk from epidemic meningococcal disease, what
starts epidemics or why epidemics are so seasonal. Understanding
the epidemiology of epidemic meningitis is increasingly important
now that serious attempts are being made to control the infection
by vaccination with polysaccharide/protein conjugate vaccines of
restricted serogroup which are likely to reduce nasopharyngeal
carriage of selected serogroups and to have a major impact on
transmission of the infection. Ways in which an understanding of
the epidemiology of meningococcal infection in Africa can help to
guide future control efforts will be discussed.

HUMAN FASCIOLASIS:
FROM GENETICS TO EPIDEMIOLOGY AND CONTROL

HUMEN FASCIOLIASIS TRANSMISSION AND
EPIDEMIOLOGICAL PATTERNS IN ENDEMIC
ENVIRONMENTS
SANTIAGO MAS-COMA
Departamento de Parasitologia, Facultad de Farmacia, Universidad de
Valencia, Burjassot, VALENCIA, SPAIN

Within human endemic areas, there is a large diversity of situations and environments, including different human demographies, races, diets, habits, traditions and religions, different
domestic and wild mammal reservoir species, different lymnaeid
transmitting species, zones in the Northern and Southern hemispheres, altitudes from –27 m up to 4,200 m, hot and cold weathers, seasonal and yearly constant temperatures, scarce to pronounced annual rainfall, low and high mean annual potential
evapotranspiration, and from lack of dry period to lack of wet
period through different dryness/humidity rates. A very wide
spectrum of transmission and epidemiological patterns is related
to this very wide diversity of environments, including: A. a very
high altitude pattern related to only F. hepatica transmitted by
imported Galba truncatula in Andean countries, with an altiplanic and a valley subpatterns; B. a Caribbean insular pattern, including reduced but repeated outbreaks in a human hypoendemic
area and other lymnaeid species involved (Pinar del Rio, Cuba);
C. a pattern related to Afro-Mediterranean lowlands, including

ECHINOCOCCOSIS

STRATEGIES FOR THE CONTROL
OF HYDATIDOSIS/ECHINOCOCCOSIS IN ISRAEL
JOSEPH EL-ON
Dept. of Microbiology and Immunology, Faculty of Health Sciences,
Ben Gurion University of the Negev, BEER-SHEVA

Accumulated results collected over the last 20 years, indicated a
high prevalence of echinococcosis among Arab communities in
Israel, in which infection rates reach a high levels in both animals
(sheep and goats - 5.6%, and in dogs - 11.2%) and humans (0.5% 1.5%), belonging to non-Jewish communities. Also, out of the 710
patients from southern Israel examined during the last 5 years in our
laboratory at Soroka University Medical Center, 385 (54.2%) were
Bedouin, of whom 112 (29%) were infected with the disease. The
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southern part of the country, which comprises mostly of an arid
desert (the Negev region), represents a unique area where two
markedly different populations, Muslim Bedouin (150,000 = 24% of
the Negev’s population) and Jews, live adjacently. Based on data collected, so far, on the prevalence of the disease in humans, livestock,
domestic and stray dogs and wild Canidae, a model control program, adapted for local conditions, was initiated. The fact that the
disease is limited to the Arab community while Jewish people living
in the same endemic areas are free of the disease indicate that the
disease can be controlled, using a. health education program,
b. handling and treatment of domestic dogs, c. vaccination of
sheep, and d. follow up of the disease in children. The results to be
obtained should enable subsequent application in additional areas.

borne rickettsiosis was prevalent in one geographical area. For many
years for example, R. rickettsii, the agent of Rocky mountain spotted
fever, was considered the only spotted fever group Rickettsia in the U
SA and the only tick transmitted Rickettsiosis in America. R. felis, a flea
transmitted spotted fever, and R. parkerii, a tick transmitted spotted
fever, have been shown since to infect for human beings in the USA.
Moreover, R. africae has been found in patients in West Indies.
Many Rickettsia have been identified in ticks but have not been
currently found in patients. These Rickettsiae should be considered potential pathogens. Louse transmitted diseases, including
typhus, have recently reemerged in Africa and Europe when wars
and abrupt social changes happened. Flea transmitted diseases
(R. typhi and R. felis) were found to be transmitted by pet fleas,
thus extending to identified risk for acquiring these pathogens.
Among mite transmitted diseases, rickettsial pox diagnosed cases
in New York city recently increased, as after September 11 when
special attention was paid to necrotic skin lesions and vesicular
eruption in the differential diagnosis of anthrax and smallpox.
All known or suspected Rickettsial diseases should be treated (including children) by doxycycline. Short treatment was demonstrated efficient in typhus and Mediterranean spotted. New macrolide compounds are alternative treatment in Mediterranean spotted fever.
These new findings should stimulate investigations to identify
new rickettsial diseases. Patients with atypical rash or fever after
arthropod bite should be targeted. Skin biopsies are the preferred samples in this purpose.

MALARIA VACCINE RESEARCH

THE CURRENT STATUS OF MALARIA VACCINE RESEARCH
& DEVELOPMENT IN EUROPE
DAVID ARNOT
Institute of Immunology and Infection Research, Ashworth Laboratory,
University of Edinburgh, SCOTLAND, UK

There is a degree of renewed optimism that a malaria vaccine can be
developed. This is based on the fact that immunity induced by natural infection does eventually provide protection against clinical disease and that some experimental vaccines have recently shown evidence of some protective efficacy in African field trials. International
interest in funding malaria vaccine development as part of an effort
to improve global public health has also notably increased.
A devolved but co-ordinated programme of development and
testing of experimental malaria vaccines has come into being in
Europe over the past 5 years. It is designed to combine European
malaria research laboratories with industrial vaccine producers
and process management groups to facilitate the scientific evaluation and clinical development of new and improved vaccine candidates. The programme basically operates by integrating the
funding and scientific assessment of whether candidates fulfill the
criteria to progress through clearly defined stages of vaccine
development. These stages can be considered to start with antigen
validation and the creation of a vaccine rationale. They then
progress into product optimisation and then GMP production of a
vaccine prototype, followed by pre-clinical and clinical testing in
European centres prior to expanded field trials in Africa. An
overview of the present status and strengths and weaknesses of
the pipeline of European candidate malaria vaccine development
will be presented together with an attempt to place this within
the context of the worldwide malaria vaccine development effort.

MULTISECTORAL APPROACH TO AIDS

HIV/AIDS AND ITS SOCIAL AND ECONOMIC IMPACTS:
SUNDERING THE BONDS OF HUMAN SOCIETY?
TONY BARNETT
Development Studies Institut, London School of Economics

There is a disharmonious resonance between the length of infection in the individual human host and the length of a human generation. Put briefly, an infected person has children, these are
orphaned and grow up to become infected, but not before they
have themselves had children - who are orphaned in turn. Hence
a basic unit of social structure in most human societies, the three
generation bond between grandparents, parents and the current
generation – and on into the future – is rent asunder: repeatedly
in the absence of treatment, a vaccine or behaviour change. This
process should be read against an ever present threat of growing
viral resistance.
Children brought up in difficult circumstances develop a pragmatic and short term survival perspective. Furthermore, behavioural change messages about HIV/AIDS may have the unintended consequence of stigmatising the parental generation. Thus in
Africa, where respect for elders is of central cultural importance,
the intergenerational structural break appears as loss of respect
for elders – at a time when rapid change is already contributing
to this process. Combined with an un-moderated pragmatic orientation towards the world, children and young people are hardpressed merely to survive from day to day. This may have substantial implications for social and political relations at the household, community, and ultimately the national level when these
inadequately socialised people reach adulthood.

ARTHROPOD-BORNE BACTERIAL DISEASES

EMERGING RICKETTSIOSES
DIDIER RAOULT
Unité des Rickettsies, Faculté de Médecine, MARSEILLE, FRANCE

The world of Rickettsia is rapidly evolving. Rickettsiae are small
gram negative bacteria transmitted to human by arthropods. In
most cases (except for R. prowazekii the agent of louse borne
typhus) they are transmitted transovarially from mother to its
progeny in the arthropod, human being are, in these cases, incidental hosts. Rickettsiae could be transmitted by acarids (ticks,
mite) or insects (fleas, lice).
In recent years, the use of cell culture and molecular biology deeply
changed our knowledge on rickettsiae. As a matter of fact before
1990, 7 pathogenic rickettsial species were identified (R. prowazekii,
R. typhi, R. conorii, R. rickettsii, R. sibirica, R. australis, R. acari) and
since 1991, 9 were discovered (R. japonica, R. honei, R. africae, R. slovaca, R. parkeri, R. helvetica, R. aeschlimanii, R. heilongjanghensis
transmitted by ticks and R. felis transmitted by fleas).
New rickettsial diseases were found under 3 main conditions :
– In place where none was identified, typical rickettsial diseases
(including fever and a rash) were found (Japan, China)
– In some place typical rickettsioses could be caused by different
organisms. In such cases the new Rickettsia was misdiagnosed with a
previously identified bacterium (such as R. parkerii with R. rickettsii)
– In some cases atypical clinical findings were found (no rash, no
fever) to be caused by Rickettsial organisms, such as R. slovaca.
These findings challenge the old dogma postulating that of one tick

CLINICAL TRIALS FOR TROPICAL DISEASES

WHY MORE CLINICAL TRIALS FOR SUB-SAHARAN AFRICA?
FRANCINE NTOUMI
Hôpital Albert Schweitzer, LAMBARÉNÉ, GABON

Many molecules (vaccine, drugs, etc...) in the pipeline of Malaria,
HIV/AIDS and Tuberculosis researchers are in the waiting list for
being tested for safety and efficacy in Humans suffering of or
exposed to these diseases. Clinical trials are vital and the development and dissemination of knowledge about the design, conduct and analysis of clinical trials and related health care research
methodologies are crucial issues in developing countries where
these diseases are prevalent. The number of well-prepared clinical trial sites are still lacking. There is an urgent need to build
human capacity and infrastructure in critical components of clinical trial conduct. Ethical issues related to biomedical research and
clinical trials are currently on debate in many countries. The
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available. One such therapy is oral thalidomide. Results of a 6 year
audit of malignancies in our paediatric oncology unit in Malawi
and the treatment protocols and outcome for common tumours
will be presented.

involvement of scientists from the North and Africa should be
promoted through different mechanisms for adding values of the
efforts. In that way, partnerships between Europe/USA and developing countries, and also South-south are very important.
The driving force remains funds for all these institutional and/or
regional activities e.g. facilitation of communication among the
diverse disciplines, and across the countries, and also for the promotion for a better understanding by the community of the importance of randomized clinical trials in evaluating interventions for
the prevention, diagnosis, and treatment of infectious diseases.
Fears, hope, challenges for developing countries scientists, community and public health programmes will be presented and discussed.

THE INFECTIOUS ETIOLOGY OF CHRONIC DISEASES
THOMAS C. QUINN
National Institute of Allergy and Infectious Diseases and Johns Hopkins
University School of Medicine, BALTIMORE

Chronic diseases are a leading health issue and have taken a significant toll in disability-adjusted life-years (DALYs) lost in both
developed and undeveloped countries. Chronic disease etiology is
often multi-factorial, including environmental, host, genetic, and
microbial factors. For example, specific pathogens may contribute
but may not be solely responsible for atherosclerosis and cardiovascular disease. Chlamydia pneumoniae, cytomegalovirus, and
herpes simplex virus have been implicated, but when considered
in the context of well-established risk factors, it is less clear how
infection contributes to the condition and its outcome. Similarly,
microorganisms may act in a hit-and-run fashion such as in the
case of Reiter’s syndrome, Guillain-Barre syndrome and rheumatic heart disease. Acute, chronic, latent, or recurrent infections
may be involved in chronic disease pathogenesis, and co-infections may play a critical role in disease manifestation. Specific
examples would include post-infectious encephalomyelitis; chronic hepatitis B virus infection and cirrhosis and hepatocellular carcinoma; Tropheryma whipplei and Whipple’s disease; HHV-8 and
Kaposi’s sarcoma, HPV and cervical cancer, JC virus and PML; and
type 1 diabetes mellitus; HTLV-1 and adult T-cell leukemia/lymphoma. Furthermore, several infections may act in concert to
potentiate the disease process such as hepatitis C and Schistosoma
mansoni interaction for accelerated cirrhosis or HIV infection and
opportunistic infections. Addressing the challenges imposed by
chronic diseases in relationship to infectious diseases may be difficult in strained health care systems that have limited research
capacity and are already overwhelmed by the myriad of acute
health problems in the developing region.

STRATEGIES FOR MALARIA: PREVENTION AND CONTROL

STRATEGIES FOR MALARIA PREVENTION AND CONTROL
BOB SNOW
Kenya Medical Research Institute & University of Oxford

A review of the credible evidence of disease risks and disease burden is essential to guide international efforts to effectively roll
back malaria. The presentation will review the current estimates
of morbidly and mortality risk at a global scale with special reference to Africa. Resources for malaria control should be committed
to what we know works best and likely to have the largest impact
on the disease burden. The evidence base will be reviewed to
present our current understanding of the anticipated impact of
two key interventions: insecticide treated bed nets and early therapeutic intervention with Artemisinin based combination drugs
assuming these were delivered at scale. Finally a review of the
recent efforts to scale up effective interventions in Africa will be
presented exampled by recent survey data from Kenya and
Zambia to provide a basis for understanding the likelihood of
reaching both RBM Abuja targets (2006) and those established as
part of the Millennium Development Goals (2010).
INFECTIOUS CAUSES OF CANCERS AND
OTHER CHRONIC DISEASES

INFECTIONS AND CANCER IN CHILDREN DOUBLE
TROUBLE

MYCETOMAS: A HEAVY DISEASE BURDEN FOR AFRICA

ELIZABETH MOLYNEUX

MYCETOMAS: A HEAVY DISEASE BURDEN FOR AFRICA

Paediatric Department College of Medicine, BLANTYRE, MALAWI

HASSAN FAHALAHMED
Mycetoma Research Centre, University of Khartoum, KHARTOUM, SUDAN

There is a close link between infection and cancer. In sub Saharan
Africa (SSA) 21% of all cancers are linked in some way to an infection, compared with 9% in well resourced countries. Oncogenic
viruses such as the Epstein Barr virus (EBV), human papilloma virus
(HPV), human herpes virus type 8 (HHV8) and hepatitis B are
prevalent in many communities, but in SSA children are exposed
to them at an earlier age and against a background of malnutrition, accompanying worm and parasite infestations, recurrent
malarial infections and HIV/AIDS.
Burkitt’s lymphoma has always been the dominant paediatric cancer in malarial areas of SSA, but its association with HIV infection
is only now being seen. Kaposi’s sarcoma (KS) is strongly associated with HIV and HHV8 infections. Since the HIV pandemic it has
become one of the most common childhood tumours presenting
to hospitals in SSA.
AIDS has altered the incidence, presentation, course and outcome
of many childhood illnesses including cancers.In a review of 7954
children with cancer who were HIV positive in the USA between
1981-1996, 156 (2.04%) developed cancers. Fifty were Burkitt’s
lymphoma, 48 immunoblastic NHL, 30 were primary brain lymphomas and 28 ere KS.
In Africa, especially in the Eastern and Southern areas, the picture
of childhood HIV and cancer is different. KS is more common than
NHL. Endemic KS in children was rare before the HIV pandemic (10
cases of KS lymphadenopathy, recorded in 10 years in Malawi).
Now KS presents as a disseminated disorder and is one of the most
common tumours of childhood reported from cancer registries in
SSA. The age of presentation varies from months to early teenage
years. The outlook is bleak. Antiretroviral drugs have reduced the
development of KS in the West, though NHL still remains a problem. In Africa few children are able to receive HAART.
NHL has been successfully managed for children on HAART with
simple chemotherapy regimens. KS is not so amenable to treatment. In Africa, for many children with KS only palliative care is

Mycetoma is a chronic, granulomatous, subcutaneous, inflammatory disease caused by true fungi (eumycetoma) or filamentous
bacteria (actinomycetoma). Tropical eumycetoma is frequently
caused by the fungus Madurella mycetomatis. The disease occurs
in the mycetoma belt stretching between the latitudes of 15
degrees South and 30 degrees North and is endemic in relatively
arid areas. The organisms are present in the soil and may enter the
subcutaneous tissue by traumatic inoculation. The true incidence
of the disease is under-estimated and generally it is a disease
which is badly neglected by medical community. It has many socioeconomic impacts both on the community and patients.
Mycetoma commonly affects adults aged 20 to 40 years, predominantly males. The clinical triad of subcutaneous nodule, sinuses
and discharge usually leads to diagnosis; the disease is commonly
painless. The foot is most commonly affected. Both forms of
mycetoma present as a progressive, subcutaneous swelling,
although actinomycetoma has a more rapid course. Multiple nodules develop which may suppurate and drain through sinuses, discharging grains during the active phase of the disease. Diagnosis
may involve radiology, ultrasonic imaging, cytology, culture, histology or immunodiagnosis.
Actinomycetoma is amenable to treatment by antibiotics, preferably by combined drug therapy for long periods. Eumycetoma is
usually treated by aggressive surgical excision combined with
medical treatment. Medical treatment may be used on its own or
as an adjunct to surgery; those affected by eumycetoma have a
poorer prognosis and may require many years of drug therapy.
Recurrence is common, rates ranging from 20 to 90 per cent.
Many scientific case reports on mycetoma exist, but fundamental
research was lacking until recently. We present a review on developments in the clinical, epidemiological, and diagnostic management of M mycetomatis eumycetoma. We describe newly devel-
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oped molecular diagnostic and gene typing procedures, and their
application for management of patients and environmental
research. Fungal susceptibility tests have been developed as well
as a mouse model of infection. These advances should greatly further our understanding of the molecular basis of eumycetoma.

RESPIRATORY DISEASE IN THE TROPICS

ESCAPE MUTANTS, REASSORTANTS
AND IMMUNOPATHOLOGY: THE CHALLENGE
FOR THE DEVELOPMENT OF VACCINES AGAINST
EMERGING RESPIRATORY VIRUSES

PREVENTION OF MALARIA IN MILITARY AND SPECIAL GROUPS

RALF ALTMEYER

PREVENTION OF MALARIA IN MILITARY AND SPECIAL
GROUPS

HKU-Pasteur Resaerch Centre, HONG KONG, CHINA

Emerging respiratory viruses are causing important mortality and
morbidity and pose a serious threat to human health and economic stability. In the past century there have been three influenza pandemics which killed millions of humans worldwide (1918
Spanish, 1957 Asian, 1968 Hong Kong). The re-emergence of H5N1
influenza virus in Asia in 2004 and 2005 which spread to at least
eight countries including China, Japan, South Korea, Vietnam,
Thailand, Laos, Cambodia and Indonesia is a recent example of an
emerging virus with pandemic potential. In 2002 SARS-CoV, a hitherto unknown coronavirus, has emerged in southern China and
spread within weeks around the globe infecting more than 8000
and killing nearly 800. Both SARS and Influenza epidemics result
from the introduction of animal viruses into the human population. Immune evasion poses a serious challenge to vaccine development against respiratory viruses. Due to the high error rate of
viral polymerases mutant strains evading the antiviral immune
response can be generated within several rounds of replication. In
addition, Influenza viruses have developed a particular strategy to
produce strains with new antigenic and pathogenic features by reassorting entire genome segments between human and avian
viruses. Yet another mechanism might be at play for SARS CoV
where neutralising and facilitating antibodies can be observed in
animals vaccinated with the viral surface protein S.

M. NEUBURGER
Ministry of Defense, BONN, GERMANY

Of the 83 diseases defined as militarily significant in the year
1982, 2/3 (53) are transmitted or mechanically conveyed by insects
and other arthropods. High-risk vector-borne diseases, especially
malaria and dengue fever, have been historically experienced as
potential war stoppers during military conflicts over large parts of
the globe. Currently, it is estimated that 2300 million people in
more than 100 countries or territories (about 41% of the world`s
population) live in areas with malaria risk, with an estimated
global incidence between 300 and 500 million clinical cases per
year, and 1.5 to 2.7 million deaths.
Among the increasing number of vector-borne diseases that are
currently emerging or resurging worldwide, only few are vaccinepreventable. Although prophylactic drugs are available for malaria, drug resistance is on the increase and spreading rapidly.
Additionally, arthropod bites can be painfully distracting and can
simultaneously lead to secondary infections, dermatitis, or allergic reactions.
Besides well implemented and standardized vector monitoring,
analysis, and control measures in the field, a major advance in
protecting at-risk personnel has been the development of topical
repellent formulations in combination with residual insecticides
that can be impregnated into clothing, tents, bednets, and curtains. One central focus of personal protection within the German
Armed Forces is the use of factory-based permethrin-impregnated Battle Dress Uniforms (BDUs). A new polymer-coating technique has been introduced in the year 2002, which has been
shown to provide residual protection against the entire spectrum
of disease-carrying arthropods for the life of the BDU. Factorybased polymer-coating of permethrin is also safe and inexpensive,
simultaneously minimizing exposure to users, environmental pollution, cross contamination during the laundering process, and
logistical problems.

RESPIRATORY DISEASES IN THE TROPICS: OVERVIEW
PIERRE L’HER
HIA Percy, CLAMART, FRANCE

In the tropics, respiratory diseases are frequent and severe, particularly acute respiratory infections (ARI), with high mortality
due to poor living conditions and poor accessibility to diagnosis
and treatment.
Tuberculosis (TB) remains the main background and HIV infection
drives the tuberculosis epidemic. In sub-Saharan Africa, 30-75 %
of TB cases are infected with HIV. Therefore coordination of TB
and HIV programmes is essential. Many other pulmonary infections occur during AIDS, often fatal, but potentially curable if etiology is recognized. So decisional algorithms, according to clinical
and radiological presentation, are crucial. ANRS 1260, a multicentric study in Dakar, Bangui, HoChiMinh City and Phnom Penh,
shows that the main causes differ in Asia and Africa : frequent in
Asian centers, Pneumocystis pneumonia is exceptional in Dakar
and Bangui, Kaposi’s sarcoma isn’t observed in Asian centers...
Tobacco induced diseases increase in low-income countries,
strongly targeted by multinational tobacco companies. Asthma
also is frequent and WHO has been developing, since 2002, “PAL”
strategy (Practical Approach to Lung health) to the management
of patients with respiratory symptoms.
Many tropical infections (parasitic, fungal, viral, bacterial), often
misleading, can affect tropical area’s inhabitants and travellers.
They are anecdotal versus TB, ARI and chronic respiratory diseases, but must be known very well by physicians, because they
are severe but curable if diagnosed.

EPIDEMIOLOGY AND CONTROL OF INTESTINAL HELMINTHS

MEDICINE AND HEALTH IN THE TROPICS: EPIDEMIOLOGY
AND CONTROL OF INTESTINAL HELMINTHS
PHILIP COOPER
Laboratorio de Investigaciones, Hospital Pedro Vicente Maldonado,
ECUADOR

Public health impact of intestinal helminth control on allergic disease. Numerous epidemiological studies have demonstrated
strong inverse relationships between intestinal helminth infection
and the risk of allergy. It is not clear, however, if the association is
causal and if causal, whether intestinal helminths protect against
allergy or if an allergic predisposition protects against intestinal
helminths. Evidence for a causal association and intestinal
helminths being an important exposure that affects allergy risk
has been provided by the findings of reduced allergic inflammatory responses in helminth-infected experimental animals
exposed to allergens and intervention studies that have shown an
increase in allergy risk following anthelmintic treatment.
Anthelmintic control in school age children is a widely endorsed
public health intervention in countries that are highly endemic for
these parasites because of the impact of anthelmintic treatment on
nutrition, growth and school performance. However, the untoward
effects of the widespread use of anthelmintic drugs also require
attention and there has been some concern that this intervention
may be accompanied by an epidemic of allergic disease. This talk
will discuss the evidence for and against a risk of increased allergy
in endemic areas where anthelmintics are being widely used and
will discuss also the results of a recent intervention study conducted in Ecuador that addresses this question.
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O-003

ARTESUNATE SUPPOSITORIES VS INTRAMUSCULAR
ARTEMETHER FOR TREATMENT OF SEVERE CHILDHOOD
MALARIA IN PAPUA NEW GUINEA

O-001

DAVIS T.M.E.1, KARUNAJEEWA H.A.1, REEDER J.2, DABOD E.2,
LORRY K.3, HAMZAH J.1, ILETT K.4

NEW ANTIMALARIAL DRUG DEVELOPMENT RESEARCH
IN JAPAN-2 -ANTIMALARIAL ENDOPEROXIDES-

1. University of Western Australia, FREMANTLE, AUSTRALIA
2. Papua New Guinea Institute of Medical Research, GOROKA,
PAPUA NEW GUINEA
3. Papua New Guinea Institute of Medical Research, MADANG,
PAPUA NEW GUINEA
4. University of Western Australia, NEDLANDS, AUSTRALIA

WU J.M.1, NAGWA A.A.2, WATAYA Y.2, KIM H.S.2,
MASUYAMA A.1
1. Osaka University, SUITA, JAPAN
2. Okayama University, OKAYAMA, JAPAN

We focused on the specific chemical structure of artemisinin and
performed studies to overcome artemisinin-resistance and develop
a novel antimalarial drug that complement the disadvantage. In
this experiment, about 400 seed compounds containing intramolecular peroxide were synthesized and promising compounds
were selected.
As a result of in vitro and in vivo investigation of the antimalarial effect, 1, 2, 6, 7-tetraoxaspiro [7.11] nonadecane (N-89) showed
the most superior effect. This compound has a simple structure
without asymmetric carbon atoms, and a large amount can be
synthesized at low cost. N-89 exhibited a strong inhibitory effect
on plasmodium malaria with a two-order or higher selective toxicity (320 times) than the inhibition of the growth of mouse FM3A
cells used as a host model. Next, we investigated the antimalarial
activity of N-89 in vivo (mouse) using murine malaria parasite
(P. berghei). N-89 was effective at a lower oral dose than
artemisinin. Furthermore, N-89 has a complete cure effect was
observed by several administration routes. This compound exhibited no toxicity in mice at 1.600 mg/kg (i.p.), revealing that the
toxicity is very low. In an attempt to clinically use of N-89,
we administered N-89 once daily for three consecutive days
(160 mg/kg/day) when the parasite infection rate was 1%, and
observed time-course changes in the infection rate. The parasite
began to decrease 24 hours after the drug administration. The
course was monitored for two months, and all five mice in the
N-89 treatment group were completely cured.
We are now investigating the pharmacokinetics of N-89 to establish
an appropriate administration method.

Artesunate (ARTS) is an artemisinin derivative with physicochemical
properties that enable it to be formulated as a suppository
(Artesunate Rectocaps, Mepha, Switzerland). These may be valuable
for treating severe childhood malaria in remote settings. In Papua
New Guinea (PNG), current standard treatment for severe malaria is
artemether (ARM), a lipophilic artemisinin derivative administered
by intramuscular injection. Its use may not be possible in areas lacking
appropriate health-care facilities and its efficacy may be compromised by its poor absorption characteristics. We have, therefore,
evaluated whether ARTS suppositories represent a safe and effective alternative to ARM for treating severe childhood malaria in
PNG. An open label, randomised controlled trial comparing ARTS
suppositories (10-15 mg/kg at 0 and 12 hours and daily thereafter)
with intramuscular ARM (3.2 mg/kg day 0 then 1.6 mg/kg daily) was
undertaken in children aged 1-10 with severe malaria. Forty-one
patients were treated with ARTS and 38 with ARM. Median reduction in parasitemia at 12 hours (PC%12) was 83% for ARTS and 44%
for ARM (p=0.01). Comparison of parasite clearance curves showed
an additional 6-12 hour “lag” in patients treated with ARM.
Illustrative pharmacokinetic data will be presented.
Artesunate suppositories are safe, easy to administer and highly
effective for childhood malaria in PNG. Artemether may be a suboptimal treatment for severe malaria due to its poor absorption
characteristics.
O-004

ARTEMIFONE, A NEW ANTI-MALARIAL ARTEMISININ
DERIVATIVE: LACK OF NEUROTOXICITY

O-002

SCHMUCK G.1, VON KEUTZ E.1, HAYNES R.2

HISTIDINE-RICH PROTEIN II-BASED MALARIA DRUG
SENSITIVITY AND BIOASSAYS. CURRENT DATA,
FUTURE PERSPECTIVES

1. Bayer Healthcare Toxicology, WUPPERTAL, GERMANY
2. Department of Chemistry, HONG KONG, CHINA

Artimisinin and its derivatives are a new class of antimalarials
with a favorable activity against all erythrocytic forms of
Plasmodium. The common active metabolite of all known
artemisinin derivatives is dihydroartemisinin (DHA), which is
responsible for the neurotoxic action of artemisinins. All investigated laboratory animals (rats, mice, dogs and monkeys) showed
a characteristic neurotoxic pattern in behavior (gait abnormalities, spasticity, loss of spinal and pain responses, characteristic
brain stem and eye reflexes) and histopathology (neurodegenerations in the brain stem with a functional impairment of auditory, vestibular, cerebellar, motor and reticular activating systems).
The development of an in vitro screening system using standardized primary brain stem neuronal cell cultures from the rat
allowed a broad screening of a non-neurotoxic artemisinin derivative. Additionally, this model allowed the identification of the
neurotoxic mechanism of artemisinins.
The use of biochemical methods allowed investigations on the
cytotoxicity, mitochondrial functions, glucose consumption,
oxidative stress and neurofilaments.
A comparison to model compounds like paraquat and KCN in the
same cellular system demonstrated that artemisinin neurotoxicity
is based on the inhibition of the respiratory chain and on oxidative stress, probably comparable to paraquat.
A comparable testing battery in vitro demonstrated that the
selected candidate artemifone (proposed INN) had no neurotoxic
activity in vitro. This was verified in the preclinical program in rats
and dogs during the development of artemifone.
This study was supported by MMV, Geneva, Switzerland.

NOEDL H.
Medical University Vienna/USAMC-AFRIMS Bangkok, VIENNA/BANGKOK,
AUSTRIA/THAILAND

In the last years a novel class of drug sensitivity assays was developed in our laboratories, based on the quantitative assessment of
histidine-rich protein 2 (HRP2) levels in culture samples using a
simple double-site sandwich ELISA. It allows for a simple, highly
sensitive, semi-automatic, and non-isotopic assessment of
Plasmodium falciparum drug sensitivity by determining HRP2 levels
as a measure of parasite growth and its inhibition. The assay that
was originally developed for testing culture adapted parasite
strains and clones was further developed and simplified for testing
fresh parasite isolates in clinical trials and in the field. The sensitivity of this technique allows for the testing of fresh P. falciparum
samples largely without selection bias, freezing, preculturing, or
dilution, thereby giving results that very closely match clinical
treatment response parameters. These developments have paved
the way for yet another generation of HRP2-based assays that
allow for the measurement of drug levels in human blood samples. These bioassays may be used as a complementary technique
to HPLC for determining antimalarial activity in serum or plasma
and for measuring the kinetics of this activity, as well as to indicate the existence of new metabolites. The extensive use of the
HRP2 assays in our lab very recently also led to the development
of a new, much more economical ELISA procedure as an alternative to the use of the comparatively expensive HRP2 test kits. This
presentation will focus on the different HRP2-based drug sensitivity
and bioassays, promising new data, and the future perspectives of
this class of growth inhibition assays.

28

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

C li nica l m a la ria

O-005

A FIVE YEAR SURVEY OF EFFICACY, TOLERABILITY AND
PHARCOVIGILANCE OF P.FALCIPARUM TREATMENT WITH
ARTESUNATE/AMODIAQUINE IN CASAMANCE, SENEGAL

O-007

CARDIAC AFFECTION IN AFRICAN CHILDREN
WITH SEVERE PLASMODIUM FALCIPARUM MALARIA

BRASSEUR P.2, AGNAMEY P.4, ELDIN DE PECOULAS P.5,
FAUCHER J.F.6, CISSE M.7, SOKHNA C.2, TRAPE J.F.2, GAYE O.3,
OLLIARO P.1
1.
2.
3.
4.
5.
6.
7.

EHRHARDT S.1, MOCKENHAUPT F.2, OTCHWEMAH R.3,
BURCHARD G.1

WHO, GENEVA, SWITZERLAND
IRD, DAKAR, SÉNÉGAL
UCAD, DAKAR, SÉNÉGAL
UNIVERSITY, PARIS VII, FRANCE
FACULTY of PHARMACY, CAEN, FRANCE
CHU, BESANÇON, FRANCE
CENTRE HOSPITALIER, OUSSOUYE, SÉNÉGAL

1. Bernhard Nocht Institute for Tropical Medicine, HAMBURG, GERMANY
2. Institute of Tropical Medicine, BERLIN, GERMANY
3. School of Medicine and Health Sciences, University for Development
Studies, TAMALE, GHANA

Background: Cardiac affection has recently been suggested to
play a role in the pathophysiology of severe Plasmodium falciparum malaria. The objective of the present study was to substantiate this finding in a large group of African children and to
correlate results with metabolic conditions in these children.
Furthermore, the impact of a potential cardiac affection on outcome in the severe cases was to be assessed.
Methods: Plasma levels of N-terminal pro-brain natriuretic peptide (NT-proBNP), heart-type fatty acid-binding protein (H-FABP),
myoglobin and creatine kinase muscle-brain (CK-MB) were compared in 200 African children with severe falciparum malaria and
200 children from the same area with mild falciparum malaria.
Plasma levels of these markers were correlated with lactate and
glucose blood levels, clinical factors indicative for hypovolemia,
and with clinical outcome.
Results: Children suffering from severe malaria and children who
died (n=22) exhibited high and very high levels of cardiac markers,
respectively. Cardiac affection itself was not predictive for fatal
outcome while, in multivariate analysis, lactic acidosis was the
most important predictor for death in the severe malaria group.
Lactic acidosis and hypoglycemia, however, result in cardiac affection as defined by elevated levels of circulating cardiac proteins.
Conclusions: We consider hypovolemia to be a major underlying
cause for lactic acidosis and hypoglycemia in African children with
severe falciparum malaria. These deleterious metabolic conditions contribute to myocardial affection which was evident but,
per se, not predictive for fatal outcome.

A survey of efficacy, tolerability and pharmacovigilance has been
conducted in the five dispensaries of Oussouye district in
Casamance (Senegal) between 2000 and 2004. Patients more than
one year who attended the clinic with a history of fever and a
P. falciparum positive thick blood smear were administered under
supervision amodiaquine (10 mg/kg/day x 3d) and artesunate
(4 mg/kg/d x 3d) and followed up at day 1, 2, 3,7, 14, 21 and 28
for clinical examination and parasitaemia. A specimen of blood
was taken at day 0, 7 and 28 for determination of creatinin, ASAT,
ALAT, bilirubin, hematocrit, white blood cell count and in vitro
tests for chemosensitivity using Deli-test. A total of 2032 patients
were included in the study. The cure rate evaluated in ITT analysis varyied each year from 90% to 95.8%. No serious adverse reaction was recorded and the most important side effects observed
were pruritus (14.8%), vomiting (6.6%) and headache (8%). No
significant change in creatinin, ASAT, ALAT, bilirubin, hematocrit
levels and white blood cell count was observed between day 0,
day 7, and day 28. In vitro chemosensitivity to mono desethyl
amodiaquine (cut off limit: 60 nM/L) varyied from 77.4% to 91.2%
and for dihydro artemisinin (cut off limit: 15 nM/L) from 83% to
97.1%. These results suggest that this combination could be a
good option for Senegal or other african countries were the
prevalence and degree of amodiaquine resistance is low.
O-006

O-008

OXIDANT STRESS AND P. FALCIPARUM: EFFECTS
OF OXYGEN TENSION ON THE ACTIVITY OF
ANTIMALARIAL DRUGS

EARLY HYPER-REACTIVE MALARIAL SPLENOMEGALY:
A DEFINITE CLINICAL ENTITY THAT SHOULD BE
RECOGNIZED AND TREATED

TARAMELLI D.2, BASILICO N.2, PARAPINI S.2, CORBETT Y.2,
OLLIARO P.3, MONTI D.1

BISOFFI Z.1, ESEME F.2, LODESANI C.3, AMICARELLI E.1,
ANSELMI M.1, MONTEIRO G.1, ANGHEBEN A.1, ROSSANESE A.1,
MAROCCO S.1

1. Department of Organic Industrial Chemistry, CNR-ISTM, MILANO, ITALY
2. Institute of Microbiology, Faculty of Pharmacy, University of Milan,
MILANO, ITALY
3. UNICEF/UNDP/WB/WHO Special Programme for Research & Training
in Tropical Diseases (TDR), GENEVA, SWITZERLAND

1. Centre for Tropical Diseases, S.Cuore Hospital, NEGRAR (VERONA),
ITALY
2. Unit of Infectious Diseases, Venice Hospital, VENICE, ITALY
3. Médecins sans Frontières, ROMA, ITALY

The mechanism of action of aminoquinolines and artemisinintype antimalarials has generally been linked to the generation of
oxidative stress: chloroquine (CQ), by inhibiting the formation of
haemozoin, would lead to the accumulation of highly oxidant
free haem or drug-haem complexes; artemisinin compounds
would act via the formation of C-centred radicals or hydrope
roxides generated by the scission of the trioxane pharmacophore.
If so, variations in oxygen tension should modulate the level of
oxidant stress and thus the sensitivity of P. falciparum to both
classes of drugs. To test this hypothesis, we cultured parasites in
highly oxidant or highly reducing environment, using different
O2 concentrations or with 2% carbon monoxide (CO) to obtain
carboxy-haemoglobin (CO-Hb). Parasite growth was unaltered,
while drug activities varied. The IC50 of CQ did not change when
P. falciparum was cultured in a reducing or oxidant environment,
or with CO-Hb, or in the presence of antioxidant compounds, suggesting that oxidant stress plays no part in CQ activity. In contrast,
the IC50 of artemisinin increased at higher O2 tension, but unexpectedly also with CO-Hb –a condition practically devoid of oxygen and where the ability of Fe(II)PPIX molecules to activate
artemisinin is blocked by CO. These results suggest a new mechanism of action of artemisinin derivatives and exclude the requirement of haem iron for artemisinin compounds to act.

Hyper-reactive Malarial Splenomegaly (HMS) is a well known
chronic complication of malaria.
Objectives: To identify retrospectively all patients who presented
at our travel clinic with incomplete or “early” HMS and to assess
their risk of evolution.
Methods: We carried out a retrospective query on our patient
database, selecting all those with a high titre of anti-malarial
antibodies and at least one of the following: raised serum IgM or
splenomegaly. Patients with other known causes of both were
excluded. We then longitudinally studied those who presented at
follow-up, six months to three years after.
Results: 102 subjects, mostly Europeans, were defined as having
“early” or incomplete HMS (high titre of antimalarial antibodies
plus only one of the following: raised serum IgM, OR massive
splenomegaly). Follow-up data were available for 41. 10/10 subjects who had remained in Europe recovered. Of 31 subjects
re-exposed to malaria, 9 had regularly taken anti-malarial prophylaxis: 7 (78%) improved/recovered. 22/31 subjects had been on
irregular or no prophylaxis: 18 of them (82%) worsened and 11
(50%) evolved to complete HMS (p=0.003).
Conclusions: Early HMS (not recognized as a clinical entity so far)
should be diagnosed and treated in order to prevent its evolution
to complete HMS, a disease with poor prognosis.
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CLINICAL FEATURES OF SEVERE MALARIA
IN NON-IMMUNE CHILDREN IN SENEGAL

PROGNOSTIC RELEVANCE OF JAUNDICE IN IMPORTED
FALCIPARUM MALARIA

IMBERT P.2, GÉRARDIN P.3, ROGIER C.4, JOUVENCEL P.1, KA A.S.1

RAPP C.1, IMBERT P.1, ROGIER C.2, BLADÉ J.S.1, BARRUET R.1,
DEBORD T.1

1.
2.
3.
4.

Hôpital Principal, DAKAR, SÉNÉGAL
Hôpital militaire Bégin, SAINT-MANDÉ, FRANCE
Hôpital A. Isautier, SAINT-PIERRE, FRANCE
IMTSSA-IFR 48, Le Pharo, MARSEILLE, FRANCE

1. Hôpital militaire Bégin, SAINT-MANDÉ, FRANCE
2. Unité de Parasitologie. IMTSSA, MARSEILLE, FRANCE

According to the “2000 WHO” criteria, jaundice is now a major
criterion of severe malaria. To assess its reliability in non endemic
area, we retrospectively evaluated this criterion in all jaundiced
adults admitted between 1993 and 2004 with P. falciparum malaria,
whose total serum bilirubin concentration was >50µmol/L. We
compared haemolytic (unconjugated bilirubin >70%) and
cholestatic jaundice (conjugated bilirubin >50%) regarding:
i) Severity assessed by the presence of other WHO criteria and IGS II
severity score. ii) Need for major therapeutic interventions (Mtis).
iii) Duration of hospital stay. Amongst 600 patients admitted with
falciparum malaria, 62 cases (9,7%) were included (haemolytic
jaundice: 48, cholestatic jaundice: 24). Median IGS II (22,5 vs 10,5),
ratio of MTis (15 vs 3), and the median hospital stay (10 vs 5) were
significantly higher in the cholestatic group than among the
haemolytic group. In bivariate analysis, the number of WHO criteria,
frequency of ICU admission or need for Mtis were significantly
associated with cholestatic (p<0,001 respectively) but were not
associated with haemolytic jaundice. Our results suggests that
cholestatic jaundice would be associated with a higher medical
burden and is a more reliable criterion for severity than
haemolytic jaundice in imported falciparum malaria. In malarial
jaundice, differences in pathogenesis could explain the differences in prognostic value of cholestatic or haemolytic jaundice.

Childhood severe malaria has been well-described in high-transmission level regions. But little is known in African hypoendemic
settings. We report a series of severe falciparum malaria in children living in Dakar, a seasoneal hypoendemic area (<1 infectedmosquito bite/person/year).
Methods: A prospective study in all consecutive children aged
0-15 y, admitted with falciparum malaria from October 1, 1997 to
March 31, 1999, to the paediatric department of Hôpital Principal,
Dakar, Sénégal.
Results: Of 311 patients (sex ratio M/F 1.46, median age 8 y), 233
had severe malaria according to the 2000 WHO definition, of
whom 28 (12%) deceased. The most frequent criteria were respiratory distress (42%), cerebral malaria (35%) and impaired consciousness (33%). Severe anaemia was present in only 20% of
cases. In multivariate analysis, predictors for death were: acute
renal failure (OR 17.9; CI 95% 2.4-132.9), cerebral malaria (OR 8.4;
CI 95% 2.1-33.4), thrombocytopenia (OR 6.1; CI 95% 1.8-20.9),
hypoglycaemia (OR 5.8; CI 95% 1.6-21.2) and respiratory distress
(OR 3.1; CI 95% 1.02-9.9).
Conclusions: In this series of children from an hypoendemic area,
presentation and prognostic factors of severe malaria have patterns different from those observed in higher-endemicity conditions. A better knowledge of severe malaria in various transmission settings is warranted to interpret differences in death rates
and efficacy of interventions.

O-012

PULMONARY MANIFESTATIONS OF UNCOMPLICATED
FALCIPARUM MALARIA: PULMONARY FUNCTION STUDY

O-010

JAMMES Y.1, DELLIAUX S.1, BREGEON F.1, PAROLA P.2,
SINOU V.3, PARZY D.3

MALARIA MORTALITY IN VENEZUELA, 1995-2002
BENITEZ J.A.1, RODRIGUEZ-MORALES A.2

1. Service des Explorations Fonctionnelles respiratoires (CHU Nord)
& EA 2201 (Faculté de Médecine), MARSEILLE, FRANCE
2. Infectious Diseases & Tropical Medicine Department, Hôpital Nord,
& Institut de Médecine Tropicale du Service de Santé des Armées
(IMTSSA), MARSEILLE, FRANCE
3. Institut de Médecine Tropicale du Service de Santé des Armées
(IMTSSA) & EA864, University de la Mediterranée, MARSEILLE, FRANCE

1. DGSACS-MSDS, MARACAY, VENEZUELA
2. Universidad de los andes, CARACAS, VENEZUELA

Malaria morbidity is a serious public health threat worldwidely,
especially in developing countries like Venezuela where disease
has increased dramatically. In this setting an increase of mortality
is also expected, but this has been understudied in Venezuela.
Although more than 80% of cases in Venezuela are due to
P. vivax, around 15% is due to P. falciparum, which is a potentially life-threatening disease. Therefore, a review of malaria mortality
in Venezuela, 1995-2002, was done. For this period 198,965 cases
were registered (mean 24,870.6_3,680.1/year). From this total,
332 (0.17%) patients died from malaria (a mortality rate of 166.9
deaths/100.000 cases, ranging 77.3-311.2), among those, 63.3%
corresponded to males and 36.7% females (p<0.01). Annual
malaria deaths mean was 41.5±18.9/year. From total death
patients, 28.9% were younger than 10 y-old (p<0.01). From total
deaths, 66.3% were attributed to P. falciparum (p<0.01). In this
group 21.8% died with cerebral malaria, 25.0% correspond to the
group of 20-29 y-old, 22.9% to <10 y-old and 16.7% to 30-39
y-old (p>0.05).
Finally, although malaria incidence is significatively increasing in
last decade (r2=0.5501, F=9.78, p=0.014), its mortality rate has significatively decreasing in this period (r2=0.6149, F=9.58, p=0.021).
Falciparum malaria has become a major problem to health planning in Latin America, particularly because drug-resistant strains.
In this country significant CQ and Q resistant has been reported in
this species even more complicating risk of death with severe
malaria. For this reason the national antimalarial drug policy
moved to mefloquine plus artesunate.

Respiratory symptoms and signs are common in uncomplicated as
complicated Plasmodium falciparum malaria. However diseaserelated changes in pulmonary function have not been defined,
and underlying mechanisms are not well understood. To extend
the knowledge of the pathogenesis, this study prospectively
examined underlying changes in pulmonary function, and longitudinal changes in response to treatment in uncomplicated P. falciparum malaria. Eligible subjects were adults with fever and
P. falciparum on Giemsa-stained thick blood film examination.
Clinical assessments and tests of pulmonary function were performed at admission (27 subjects, 13 female and 14 male), at
8 days (15, 7F/8M) and again 30 days after admission (13, 8F/5M).
Pulmonary function study included mobilized (vital capacity-VC),
and non mobilized pulmonary volumes (Total lung capacity-TLC;
VR(Residual Volume)/TLC), forced expiratory volume in 1s (FEV1)
and central airway resistance. Diffusing capacity (TLCO) was
measured using the single breath apnea method, with corrections
for hemoglobin and alveolar volume (VA). Blood gases were
measured from ear capillary blood samples. No significant modifications of VC, TLC, RV/TLC, TLCO/ VA, FEV1 and blood gases
were observed. But the expiratory flows exploring the peripheral
airways decreased and airway resistance increased, their changes
being partially but significantly reversed after bronchodilator
inhalation. Hypotheses of these modifications and airway hyperreactivity were discussed.
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SEVERE AND NON SEVERE MALARIA IN A FRENCH
UNIVERSITY HOSPITAL, 2000-2003
MATHERON S.5, OMBOLO C.5, WOLFF M.4, HOUZE S.3, BARON
G.2, FICHELLE A.1, LE BRAS J.3
1. Service des urgences médecine, CHU BICHAT-CLAUDE BERNARD,
PARIS, FRANCE
2. Département d’épidémiologie et biostatistiques, CHU BICHAT-CLAUDE
BERNARD, PARIS, FRANCE
3. Laboratoire de parasitologie, CHU BICHAT-CLAUDE BERNARD,
PARIS, FRANCE
4. Service de réanimation médicale, CHU BICHAT-CLAUDE BERNARD,
PARIS, FRANCE
5. Service des maladies infectieuses et tropicales, CHU BICHAT-CLAUDE
BERNARD, PARIS, FRANCE

O-015

EMERGING ARBOVIRAL DISEASES IN FRENCH MILITARY
PERSONNEL. EXAMPLE OF THE SURVEILLANCE IN CHAD
COUISSINIER-PARIS P., GRANDADAM M., TOLOU H.J.G.,
PASTORINO B., DURAND J.P., PEYREFITTE C.N.
IMTSSA, MARSEILLE ARMÉES, FRANCE

Like local populations, French troops stationed in Chad are at risk
of multiple arboviral diseases. However, little is known on the
prevalence of certain viruses in this country, though they are
important pathogens. Since 1998, we have developed means for
the investigation of undiagnosed febrile syndromes arising in
French military personnel. Blood samples are sent to our laboratory, where serology, molecular biology and isolation assays for
virus identification are performed. Successively, infections by
Wesselsbron virus, Rift Valley Fever virus and Chikungunya virus
were detected in militaries presenting with mild clinical syndromes. Recently, for the first time in Chad, one case of infection
by O’Nyong-Nyong virus has been documented. The identified
viruses have the potential to promote large epidemics of severe
diseases. However, they were not detected in humans in Chad
previously. These examples demonstrate that expatriate people,
and particularly militaries due to the conditions of their missions,
are at risk of infections that are not always known in local populations. They can act as “revealing factors” for such infections that
could otherwise remain silent or ignored. Explanation for that is
to be find in part in greater susceptibility of expatriates to the
viruses and, for another part, in better access of this population
to diagnosis. Our results indicate a risk for emerging infections
needing improved surveillance, including in animal populations.
Also, they demonstrate that effective surveillance, that must ideally
rely on local competencies, can benefit from collaborations at a
distance.

Objectives: to describe malaria attacks seen in an university hospital in Paris, with focus on severity.
Methods: retrospective study of all cases in a four-year period,
with treatment following standardized guidelines.
Results: Diagnosis was confirmed in 1022 patients (pts) attending
hospital facilities. They were born in a malaria endemic area in
72% of cases, of whom 89% were living in France, and 91%
returned from a sub-Saharan African travel, most often (64%)
Ivory Coast, Cameroon, Mali or Senegal; 89% were infected with
Plasmodium falciparum. Regular drug prophylaxis was reported by
23% of pts, with adequate regimen in 9%, but plasma drug concentrations demonstrated adherence to an adequate regimen in
only 2% of the whole population. Diagnostic was made within the
14 days following arrival in France in 63% of cases. Pts were mainly given quinine (77%) or atovaquone-proguanil combination
(11%). Fifty seven pts were admitted in the Intensive Care Unit
(ICU), among whom 41 met the 2000 WHO criteria for severe
malaria; the mean delay to attend was >7 days in 78% of these
41 pts, versus 21% in the 1022 pts. Follow-up demonstrated an
early or late therapeutic failure in 3%, and death in 0.4% of the
whole population, i.e 10% of severe attacks (4/41). The endemic
country visited by pts admitted in the ICU was most often Senegal.
O-014

SYNDROME NEPHROTIC OCCURING AFTER A MALARIA
EPISODE DUE TO PLASMODIUM FALCIPARUM TREATED
WITH ARTEMETHER AND SULFADOXINE-PYRIMETHAMINE

O-016

PUBLIC HEALTH SURVEILLANCES OF FRENCH ARMED
FORCES IN OPERATION: THE EXAMPLE OF IVORY COAST

B-FALL K., MBAYE P.S., THIAM M., SANE M., GUEYE M.,
DEBONNE J.M.

MIGLIANI R.2, MICHEL R.2, DECAM C.2, QUEYRIAUX B.2, TEXIER
G.2, HAUS R.1, BERGER F.1, SBAI IDRISSI K.2, PAGES F.2,
CAVALLO J.3, SPIEGEL A.1, BOUTIN J.P.2

Hôpital Principal, DAKAR, SÉNÉGAL

The syndrome nephritic can have different etiologies during an
episode of malaria. We have received a 47 old woman, fifteen
days after a malaria episode caused by Plasmodium falciparum
who received 3 days artemether treatment followed by one dose
Sulfadoxine-Pyrimethamine at peripheral level.
The patient presented facial and legs oedema. A nephrose has
been diagnosed after renal cell histology. The evolution was very
good after treatment with prednisolone.
Two hypothesizes have been discussed for the etiology: the first
one was malaria and the second one was the drugs used by the
patient, artemether and Sulfadoxine-Pyrimethamine. The renal
histology was not like the one caused by malaria.

1. EASSA, PARIS, FRANCE
2. IMTSSA, MARSEILLE, FRANCE
3. DCSSA, PARIS, FRANCE

French armed forces intervened in September 2002 in Ivory Coast
(Operation Unicorn). In few weeks, the strength raised from 500
usually present to 4500. Data collection from 2 procedures allows
an epidemiological and sanitary follow-up: the weekly epidemiological message (MEH) and the Weekly Sanitary activity Report
(CRASH).
During the two first years, 60.000 consultations were realized.
5.000 servicemen were hospitalized in the unit infirmary, 750
evacuated and more than 400 repatriated for health reasons to
France. Events under public health surveillance represents 3.4%
of the consultations. Malaria is the most frequent event declared
(747 cases corresponding to 37% of the declared events), then the
fecal oral route transmitted diseases (552 cases corresponding to
27%) and last, sexually transmitted diseases (422 cases corresponding to 21%), mainly consultations for potential exposures to HIV.
Noise injuries, firearm wonds and road accidents are the three
main reasons of consultation for non communicable diseases.
Height servicemen died during this period, five of them in
accidents and three during combat. Field investigations were
realised to assess the risk of malaria and vector transmitted
diseases. At that time, several studies are performed to improve
our control strategies.
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O-019

2SEFAG: A REAL TIME EPIDEMIOLOGICAL
SURVEILLANCE DURING FORCES DEPLOYMENTS
IN TROPICAL AREAS

SEVERE INFECTIONS IN FRENCH SOLDIERS STATIONED
IN DJIBOUTI: AN 87 MONTH RETROSPECTIVE STUDY
OF 444 SOLDIERS HOSPITALIZED FOR AN INFECTIOUS
EVENT (1997/01-2004/03)

BOUTIN J.P.1, TOURNEBIZE O.2, DECAM C.1, QUEYRIAUX B.1,
PELLEGRIN L.3, CHAUDET H.3, TEXIER G.1, MEYNARD J.B.4

SIMON F.3, TOLLU I.2, HAUS R., SPIEGEL A.1

1. IMTSSA / DESP, MARSEILLE, FRANCE
2. CNES / MEDES, TOULOUSE, FRANCE
3. UMR CNRS 6166, MARSEILLE, FRANCE
4. EASSA / DESP, PARIS, FRANCE

1. Bégin military hospital, SAINT-MANDÉ, FRANCE
2. Bouffard French military hospital, DJIBOUTI, REPUBLIC OF DJIBOUTI
3. Laveran Military Hospital, MARSEILLE ARMES, FRANCE

As a result of the current international situation, thousands of
European and American soldiers are stationed in the Republic of
Djibouti. The health of these foreign armies is threatened by
occupational activities and local environmental challenges. To
evaluate the risk of infections for French soldiers (about 2800
each year), a retrospective study was conducted in the unique
French Hospital in Djibouti. Between 1997/01 and 2004/03, 444
soldiers were admitted to this hospital for an infectious event.
These patients were representative of the majority of the French
Forces in Djibouti. The breakdown of admissions was: 66.2% to
the Department of Medicine, 30.4% to the surgical unit, 3.4% to
the ICU. On admission, the main symptoms were digestive
(28.8%), cutaneous (24.3%), respiratory (9.2%), and flu-like syndrome (9.2%). The final nosologic frames were dominated by skin
infections (20.5%), gastro-enteritis (11.7%), flu-like/isolated
fevers (10.8%), and appendicitis (9.9%). Documented pathogens
were much more frequently classical bacteria (53 cases) than
malaria (15), dengue (12), shigellosis (8), or HIV primary infection
(6). There were no cases of viral hepatitis or meningococcal infection and one single death, a patient with malaria who died after
his medical evacuation to France. So, tropical infections appeared
to be rare in this population. ropical infections appeared to be
rare. A more thorough understanding of the incidence of severe
infections among soldiers stationed in Djibouti can be used to
improve preventative programs, guide health personnel training
needs, and set up logistic support.

The objective of 2SEFAG (“Surveillance Spatiale des Epidémies au
sein des Forces Armées en Guyane”) is to build a pilot project of
a real time syndromic surveillance system in French armed forces
for early warning of biological attack by mass destruction
weapons or tropical infectious diseases. This project take in
account the medical, environmental, technical and organizational
specificities of armed forces in deployment. An electronic syndromic surveillance system covering all branches of service in
French Guiana (about 3.000 persons) has been deployed and connected to a local server in Cayenne and to a surveillance centre in
France. This system has been designed taking in account a collaborative view of epidemiological surveillance involving all kind of
medical personnel, and the mobility of forces in extreme conditions during deep forest missions. It monitors and georeferences
outbreaks of fever, with an orientation toward hemorrhagic
fevers. Several kinds of hardware, from rugged personal digital
assistants to desktop computers, and several telecommunication
links, from PST network to satellite data links, are used. This system allows a quick report of cases, which are processed within an
hour by a specific set of computer programs, and the immediate
identification of every contact subject. In the first results, some
problems associated with the human and technical aspects have
been reported, in association with some immediate advantages.
O-018

TYPHOID FEVER (TF) IN SENEGALESE ADULTS AND
CHILDREN: RETROSPECTIVE STUDY OF 70 CASES

O-020

INFECTIOUS EVENTS AMONG FRENCH SOLDIERS
MANAGED BY MILITARY GENERAL PRACTITIONERS
IN THE REPUBLIC OF DJIBOUTI: A PROSPECTIVE
RANDOMIZED SURVEY OF CONSULTATIONS FROM
MAY 2003 TO APRIL 2004

LEFEBVRE N., DEBONNE J., KA S., CHEVALIER B., TINE R., BAFALL K., GNING S., FALL F., THIAM M., SANE M., GUEYE P.,
NDOYE B., MBAYE P
Hôpital Principal de Dakar, DAKAR, SÉNÉGAL

Objective: To study clinical and biological parameters as well as
evolution of TF in adults (A) and children (C) (under 15 years)
admitted at the Hôpital Principal de Dakar.
Methods: A retrospective study (1995-2002) was carried out to
compare TF cases bacteriologically confirmed (blood/stool culture
positive for Salmonella typhy) in A and C.
Results: 70 cases were recorded (37 children, 33 adults): median
age was 15 years old (86% under 25). Main symptoms were: fever
(97%), vomiting (71%), abdominal pain (54%), diarrhoea (49%),
headache (50%), rectal bleeding (9%) with no significant (ns) differences between A and C. Clinical findings were: temperature
>38°C (96%), tender abdomen (47%), relative bradycardia (31%),
dehydratation(27%), splenomegaly (10%), typhoid state (11%)
(ns). Laboratory tests showed leucocytosis (10%), leucopenia
(14.5%), anemia (52%), thrombopenia (42%), salmonella hepatitis (70%) (ns). Malaria was a coinfection in 25.5% (C:37.5%,
A:16%). Widal test was positive in 67%. Sensibilities to antibiotics
were: ampicillin (98%), co-trimoxazole (92%), third-generation
cephalosporins (100%), fluoroquinolones (100%), chloramphenicol (100%). Durations of fever and hospitalisation were 7 and 13
days. The main complications were: cholecystitis (3), gastrointestinal
haemorrhage (2), peritonitis (1), endocarditis (1), osteomyelitis
(1), death (1).
Conclusion: This study describes the current aspects of TF in
Dakar, there are few differences between A and C. Sensibility of
Salmonella typhi to antibiotics is high, complication rate is low
but TF remains a severe infection with slow evolution, sometimes
complicated.

TOLLU I.2, SIMON F.3, HAUS R.1, SPIEGEL A.1
1. Bégin military hospital, SAINT-MANDÉ, FRANCE
2. Bouffard French military hospital, DJIBOUTI, REPUBLIC OF DJIBOUTI
3. Laveran Military Hospital, MARSEILLE ARMÉES, FRANCE

Every year, about 2850 French soldiers are stationed or pass
through the Republic of Djibouti. To determine what infectious
events are likely to be observed in this population, a prospective
randomized study of consultations, by military general practitioners, was conducted from May, 17th 2003 to April, 18th 2004.
Consultations were seen in the different medical services of the
French Forces and in the emergency room of the French hospital
in Djibouti. Among 745 soldiers seen during the study period, 417
were identified as having an active infection or at high risk for
infection. Most of the consultations were seen during the 2nd
and the 3rd month, and mainly in their unit (88%). About one
third was febrile. The most frequent events were ENT (29.3%),
digestive (21.1%), and dermatologic (18.9%) infections, flu-like
syndromes (7.2%), and sexual exposures (9.8%). Most patients
were managed without any lab investigation. A precise diagnosis
was obtained for only 3.5% of the cases, which included 5 cases
of salmonellosis, 3 of dengue fever, and 1 of HIV primary infection
(no case of malaria). An antimicrobial treatment was prescribed
for 55% of the patients, and 9% of them received antiretroviral
post-exposure prophylaxis. Infections of French soldiers in general appear to be frequent, mostly benign and non tropical. But the
alarming number of consultations after unprotected sexual intercourse requires the improvement of prevention programs.
Physicians must also be vigilant not to misdiagnose a primary HIV
infection among soldiers consulting for non specific signs of infection (fever, sore throat, skin eruption...).
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O-023

PERFORMANCE OF TWO COMMERCIAL ASSAYS WITH
EXPERT MICROSCOPY AMONG SUSPECTED MALARIA
PATIENTS IN A PERIPHERAL HEALTH CENTER OF
ABIDJAN (CÔTE D’IVOIRE)

O-021

EVALUATION OF RAPID HIV TESTING STRATEGIES
IN UNDER EQUIPPED LABORATORIES IN THE CENTRAL
AFRICAN REPUBLIC

AHIKPA A.1, BEUGRE W.1, YAPI J.1, PHILIPS J.2, OFFIANAN A.1,
PENALI L.1, PATRICK J.3, HOMMEL M.2
1. Unité de Paludologie, Institut Pasteur de Côte d’Ivoire, ABIDJAN,
CÔTE D’IVOIRE
2. Liverpool School of Tropical Medicine and Hygiene, LIVERPOOL, UK
3. Diamed S.A.

MENARD D.
Institut Pasteur de Madagascar, ANTANANARIVO, MADAGASCAR

Voluntary testing is described as being cornerstone to impact the
spread of human immunodeficiency virus (HIV) infection.
Therefore, alternative strategies must be developed with simple,
accurate and affordable diagnostic tests. A strategy based on two
consecutive rapid tests was tested. This strategy used the
Determine HIV-1/2® (Abbott Laboratories®, Tokyo, Japan) rapid
immunochromatographic test as a screening test and the UniGold HIV test® (Trinity Biotech®, Dublin, Ireland), SDHO HIV 1⁄2
test® (SDHO laboratories®, Saint-Sauveur des Monts, Canada), HIV
1⁄2 Quick test® (Cypress Diagnostics®, Langdorp, Belgium) or
Retrocheck HIV® test (Qualpro Diagnostics®, Goa, India) as a confirmatory test. Reference serum samples (HIV-positive and HIVnegative) were first used to evaluate the four confirmatory tests.
Secondly, 159 serum samples were used to compare the “consecutive” testing strategy used in our laboratory with the two-test
strategy. Thirdly, we tested the feasibility of using this two-test
strategy in a under equipped laboratory.
The sensitivity and negative predictive value of both test strategies were 100%. The specificity and positive predictive value of
the four confirmatory tests were similar (>98%). The strategy
used in our laboratory and the two-test strategy always gave
identical results, regardless of where this strategy was performed
(Institut Pasteur de Bangui or M’baïki hospital).
This new strategy appears to be reliable, simple, feasible and
rapid in under equipped laboratories.

In patients with malaria, a prompt and accurate diagnosis is the
key to effective disease management. Microscopic examination of
stained blood films remains the standard diagnostic metho.
This study was conducted to evaluate two rapid malaria
immunochromatographic tests with the microscopy of Giemsastained blood films: OPTIMAL assay for detection of parasite lactate dehydrogenase (pLDH) and ICT Malaria P.f./P.v. for histidinrich protein 2 (Pf HRP2) and panmalarial antigens.
251 patients were examined of whom 143 patients were found to
be malaria positive with Plasmodium falciparum by Giemsa
microscopy.
OPTIMAL sensitivity and specificity for Plasmodium falciparum
were respectively 100% and 99,07%.We obtained the same
results with ICT Malaria test.
We did two dilutions of the blood with PBS at 1/10 and at 1/100.
At 1/10 the sensitivity stay the same (100%) for the two test while
the specificity was 83,38% for OPTIMAL and 79,85% for ICT Malaria.
At 1/100 all patients were negative to microscopy, 104 and 143
were positive respectively to OPTIMAL and ICT Malaria.
sensitivity and specificity of both tests for detection of
Plasmodium falciparum parasites increased with parasites density.
OPTIMAL and ICT Malaria tests detected malaria infection more
accurately than the routine GS-TBF and were simple, easy to perform an rapid.
They are an alternative tool for malaria diagnosis in endemic area
where experienced.
Key Words: Malaria - Diagnosis - Microscopy - Tests
Immunochromatographic - Peripheral Health Center - Abidjan Côte d’Ivoire

O-022

MICROSCOPIC DIAGNOSIS OF MALARIA:
THE PATH TO STANDARDIZED COMPETENCY TESTING
PRUDHOMME W.1, BARCUS M.2, JORDAN R.2, PRESCOTT W.2
1. National Institutes of Health, BETHESDA MD, USA
2. Hydas Inc., HERSHEY PA, USA

O-024

TWO YEARS OF THE ROUTINE USE OF A RAPID
DIAGNOSTIC TEST FOR BUBONIC AND PNEUMONIC
PLAGUE IN MADAGASCAR

Microscopic diagnosis of malaria is frequently described as more
art than science. If accurate and reliable diagnosis for both
research and clinical applications is to be achieved, this description must be changed. Despite microscopy’s standing as the Gold
Standard for malaria diagnosis for over a century, a paucity of
specific data on slide reading performance around the world
exists, perhaps due in part to the lack of adequate numbers of
high quality slides of known composition available for both training and testing. To address this deficit, we prepared high quality,
highly uniform blood smears from patients in Asia and subjected
slides made from each blood donation to analysis by 28 experienced microscopists from around the world. We describe the variation in diagnosis among these diagnosticians when reading
slides from the same blood donation, and the degree to which
disagreement is correlated with parasite density. Using these
data, these slides, and input from our panel of renowned microscopists, we report on the design and validation of a test that
would reliably measure the sensitivity, specificity and skills of a
slide reader. A validated metric for diagnostic accuracy will allow
for reliable certification of diagnosticians. This invaluable asset
for clinicians and malariologists throughout the world provides
the basis for an objective measure of competency in malaria
microscopy.

RALIMANANTSOA M.L., RALAFIARISOA L., RAJERISON M.,
RAHALISON L.
Institut Pasteur de Madagascar, ANTANANARIVO, MADAGASCAR

A Rapid Diagnostic Test (RDT) for bubonic and pneumonic plague
has been developed and evaluated by the Institut Pasteur
(Chanteau et al., 2003). This institution continued to supervise the
use of the test by the health centres since it was available in the
remote sites for the plague diagnosis.
This study aimed to give an overview of 2 years of application of
this RDT. The impact of it’s use on some performance’s indicators
of a plague programme such as confirmation rate, mortality,
pneumonic plague rate, are of high importance in a control program of the disease. Some retrospective data are presented.
Since 2003, all of the district care centres (about 30) notifying
plague cases in Madagascar had the RDT facilities. Respectively
82,2% of the 201 health centres and 90,8% of the 239 health centres used the RDT in 2003 and 2004. The plague confirmation rate
by using the RDT in the Central Laboratory was around 60% each
year (vs ~35% each year by the conventional bacteriology).
Agreement RDTs’ results between health centres and the
Laboratory were 78,9 % in 2003 and 75,5% in 2004.
The RDT appears to be a very easy to handle test in routine diagnosis of plague. Since it was available in the health centres, the
biological diagnosis of plague was enhanced in Madagascar and
thus helps for improvement of the clinical diagnosis and for the
control of the disease.
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O-025

RAPID DIAGNOSTIC TESTS VS. MICROSCOPY
FOR MONITORING THERAPEUTIC EFFICACY IN
FALCIPARUM MALARIA
HOUZE S.2, RANDRIANARIVELOJOSIA M.1, RATSIMBASOA L.1,
RABARIJAONA L.1, ARIEY F.1, LE BRAS J.2

O-027

INVESTIGATION AROUND THE FIRST IMPORTED CASE
OF VIRAL HEMORRHAGIC FEVER IN FRANCE

1. Institut Pasteur, ANTANANARIVO, MADAGASCAR
2. APHP, PARIS, FRANCE

TARANTOLA A.

Objective: to compare rapid diagnosis test (RDT) with microscopy
to monitor chloroquine therapeutic effectiveness against
Plasmodium falciparum (Pf) malaria.
Methods: 50 children 9-60 months-old with symptomatic uncomplicated Pf malaria were treated with 25 mg/kg chloroquine over
three days in April 2004 in Nosy Boraha, Madagascar. Monitoring
followed the WHO (2001) protocol. During the 14-day follow-up,
clinical and microscopical thickfilm examination and a RDT which
detected plasmodial lactate dehydrogenase (pLDH) and Pf histidine-rich protein 2 (PfHRP2) (Flow inc.) were done on days 3, 7
and 14. RDT results were compared with thickfilm at a level of
detection of 10 parasites/microL as standard.
Results: Of the 47 cases with negative thick film on day 7, persistent antigenemia was observed in 40 (85%) for PfHRP2 and 2 (4%)
for pLDH. On day 14, sensitivity was 100% and specificity was
97% for pLDH for predicting recrudescence. PfHRP2 antigen was
still detected in 25 (74%) of 34 children with an adequate clinical
and parasitological response.
Conclusion: our primary results would encourage the study of
pLDH antigen detection as an alternative to microscopy for monitoring anti-malarial therapeutic responses in non-microscope
area. In contrast, PfHRP2 antigen long half-life prevent its use for
this purpose.

Institut de Veille Sanitaire, SAINT MAURICE, FRANCE
THE INCIDENT INVESTIGATION GROUP.

A female patient aged 61 first presented signs of fever and bleeding in Nov., 2004 (D0) and was hospitalized successively in 2 hospitals in Dakar (Senegal). She was transferred for intensive care at
a university hospital in Rennes (France), arriving at D10. Her condition improved rapidly. Test results released on D18 by the
National Reference Center (NRC) on Viral Hemorrhagic Fevers
(VHF) diagnosed Crimean-Congo Hemorrhagic Fever (CCHF) on a
D11 sample: IgM+, IgC− and PCR+. The mode of infection remains
undocumented. A multidisciplinary incident investigation group
(IIG) was set up in France with members of the hospital’s infection
control committee, the state health authority, the national institute for public health surveillance, the ministry and the NRC. In
France, the IIG identified, contacted and/or followed-up 108 persons until day 10 post-contact. It also traced 50 biological samples.
No secondary case, no exposure to blood or body fluids was identified in personnel. Samples were destroyed or addressed to the
NRC. The IIG helped inform 73 contact persons in Senegal. The
French health authorities informed their Senegalese counterparts. This transnational event provided many occasions for flaws
in communications and procedures. Investigating such transnational events is challenging even for a multidisciplinary team, as
it is extremely time- and labor-intensive. This incident will be an
opportunity to review French recommendations for suspectedVHF
and international patients transfers.

O-026

BASIC BIOLOGY TRAINING FOR HEALTH OFFICERS
WORKING IN REMOTE TROPICAL AREAS
NICOLAS P., DE PINA J.J., VEDY S., GARNOTEL E.,
MORILLON M., HANCE P.

O-028

BURKHOLDERIA PSEUDOMALLEI, ETIOLOGICAL AGENT
OF MELIOIDOSIS: FROM PADDY FIELD TO BSL3

Hôpital d Instruction des Armées Laveran, MARSEILLE, FRANCE

Field tropical medicine often lacks the support of biological techniques. The reason is down to a lack of human skill more than a
lack of appropriate equipment. Indeed, numerous biological techniques can be simply performed using basic equipments and
reagents. The Institute of Tropical Medicine of the Army Health
Service (Marseille, France) can provide a century-long tradition
and know-how for field oriented biology training. Most of the
trainers and teachers are used to run these techniques in remote
environnement, with ground equipment. Tuitions (duration from
one to four weeks) include basic microscopic training for blood
cells counting and main parasitology diagnosis. The trainees are
also given evidences on how to orientate their diagnosis for bacteriological emergencies (meningitis and cholera). The tuition also
covers blood group determination and the use of simple serological tests, like HIV antibodies detection kits. Rules and regulations
for packaging and shipment are presented to allow safe shipment
of biological material. A CD Rom is now available with a summary
of procedures, pictures and movies and a self evaluation test. This
helps to support the trainees during the early phases of their field
work. Therefore, they can benefit from a valuable tool to help decision making in case of individual or epidemiological emergency.

VALADE E., THIBAULT F, VIDAL D.
Centre de recherches du service de santé des armées,
LA TRONCHE, FRANCE

Burkholderia pseudomallei, a Gram-negative soil bacterium, is
the causative agent of melioidosis in human and animals.
Melioidosis is endemic in tropical areas of Southeast Asia and
northern Australia, and sporadic in many other countries. The
clinical manifestations of this disease vary greatly, ranging from
acute septicemia, pulmonary forms, chronic granulomatous
lesions to subclinical forms. Melioidosis is a natural health threat
for both civilians and troops involved in operations in endemic
areas. Moreover, due to its high virulence by the respiratory
route, this bacterium, belonging to the biological risk class 3, is
also considered as a potential bioterrorism agent.
Successful treatment is difficult because B. pseudomallei is inherently resistant to a wide range of antibiotics and relapse is common. A study involving 35 antimicrobial agents demonstrated
imipenem, ceftazidime, co-amoxiclav and piperacillin and doxycycline were the more effective drugs.
Due to the difficulty of treatment and the lack of vaccine, identification of virulence mechanisms, as (i) quorum sensing system which
links genetic expression to cell density and as (ii) type III secretion
systems that allow injection of toxic substances in the cytoplasm of
host cells, can offer targets for new therapeutic strategies.
These systems, indispensable for full virulence, are also used as
specific markers for molecular diagnostic of melioidosis.
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Evolution has been satisfactory for all cases excepted for the
patient who collapsed before consulting. This epidemic has favorably evolved thanks to preventing means for instance, Kehaïlia
village quarantine, chemoprophylaxis of contact subjects, disinfection and desensitization.The emitted hypothesis on the reem
to perturbations on rotend’s cycle and ecosystem, harvest campaign, exterminates rats and human rotend’s cohabitation.

O-029

DEVELOPMENT OF A SARS INACTIVATED ALUM
ADJUVANTED VACCINE
KLUSTERS I.2, SEUX R.2, LECOUTURIER V.2, BOUDET F.2,
BEURTON MARDUEL P.2, OSTERHAUS A.1, SIMON J.1, SALUZZO
J.F.2
1. Erasmus University, ROTTERDAM, THE NETHERLANDS
2. Sanofi Pasteur, MARCY L’ETOILE, FRANCE

O-032

THE FORETELLING GRAVITY FACTORS OF LEPTOSPIROSIS
IN FRENCH POLYNESIA

Considering the risk that the SARS epidemic may continue to
evolve sanofi pasteur fully supports the efforts of the WHO, and
the global medical community to participate in the development
of a vaccine against SARS-Coronavirus. sanofi pasteur has
received a NIAID grant to collaborate on this initiative.
From a safety perspective, we have concluded that an inactivated
coronavirus vaccine is the most likely strategy to succeed in developing a first generation SARS-CoV vaccine in the shortest possible
time frame.
Using seed stocks derived (by plaque purification) from the UTAH
strain provided by the CDC (P2/Vero cells), the sanofi pasteur vaccine is produced in Vero cells in a GMP/BSL-3 facility. Virus is purified from the supernatant, concentrated, and inactivated with
beta-propiolactone and sterile filtered. The final vaccine is formulated with alum and supplied as a liquid suspension. The vaccine will be administered intramuscularly and may require two
doses. Both the dose and dose-regimen will be determined in clinical studies.
Regarding previous experience with commercial vaccines, produced in-house, like IPV or Rabies, the SARS-Coronavirus present
all the properties compatible with the development of an inactivated vaccine: yield, physical stability after inactivation and purification.
Data on animal model show that the SARS inactivated vaccine is
highly immunogenic. Challenge animal (monkeys and ferrets)
studies show a neutralizing antibodies correlate of protection.
Our current data obtained at sanofi pasteur seem to confirm the
feasibility to develop an inactivated SARS-Coronavirus.

QUENEE V.1, GARCIA S.1, JARNO P.1, BROUQUI P.2
1. CHT MAMAO, PAPEETE, POLYNÉSIE FRANÇAISE
2. Faculté de Médecine, MARSEILLE, FRANCE

Leptospirosis is a pathology with a high incidence in French
Polynesia: contributory weather conditions, an inexhaustible
pool, the way of life of Polynesians all combine to further human
contamination. Clinicians are concerned with the difficulties of
establishing a diagnosis due to clinical polymorphism and with
the little foreseeable prognosis.
The main object of this study was to identify the factors foretelling
gravity on entry date in hospital. It is retrospective and takes into
account the patients admitted into Mamao hospital in 2002-2003
for biologically confirmed leptospirosis. 71 have been included
(annual incidence greatly underestimated by 14/100.000). Sociodemographic, environmental, clinical and biological data have
been collected on the day of entry. The patients’ evolution (intensive care, LOD score, deaths) enabled to establish a classification of
patients: 34 were considered serious and 37 minor.
A late medical treatment, an icterus, signs of shock (hypotension,
oligo-anuria), pulmonary signs (clinical, radiological) have been
identified as signs of gravity. The signs of shock and pathological
pulmonary auscultation have been found in multivariate analysis.
This study enabled to identify signs of gravity on entry date,
notably through pathological pulmonary auscultation, but it
needs to be completed by a prospective study, at a planning stage
on the Territory.

O-031

PLAGUE EPIDEMY IN WESTERN ALGERIA – SUMMER 2003
MOUFFOK N.1, RAZIK F.2, BELLAL R.2, BEKHOUCHA S.3,
RAHAL S.4, CARNIEL E.5
1.
2.
3.
4.
5.

Medecine, CIT PROTIN ORAN, ALGERIA
Infectiology CHU Oran Algeria, ORAN, ALGERIA
Microbiology CHU Oran Algeria, ORAN, ALGERIA
Institut Pasteur d’Alger, ALGER, ALGERIA
Institut Pasteur de Paris France, PARIS, FRANCE

Introduction: Plague is zoonose affecting wild rotends, accidentally transmitted to human by infected beet, It caused large deadly epidemy times ago, recent epidemy bursting show of the evidence that plague could reappear in areas which have bean silent
for a long time. In Algiers, from 1935 to 1950, 135 cases have bean
declared and it reemerged after 50 latent years.
Objectives: Confirmed and classed cases according to OMS, and
search for reemergence.
Materials and methods: Transversal study of June / July 2003 period,
cases. Information’s gathered among the 88 patients consulting from
the 09 of June to15 of A ugust 2003 on uniformed cards. A complete
clinic exam has bean on each patient researching any plague evocative sign(fever, bobo, ulceration). A Para clinic exam has bean done
(NFS, cultivar blood, pulmonary X-ray, bubo aspirates)
Results: Results obtained according to the OMS classification:
19 cases have been diagnostics as plague cases among them: 10
confirmed 3 probable, 6 suspects. The clinic is polymorph dominated by the bubonic form, and two multivisceral septicemia
form. At first, all patients were from the same area KEHAILIA situated at 30 Km from the main Oran district: 8 cases, the other
cases came from Oran and surrounding areas.Diagnostis was
based on the bubo aspirates in search of Yersinia Pestis, overall by
cultivating and studding by immunochromatography on band let
and cultivar-blood. 6 strains of Yersinia Pestis have been isolated
by Oran, institute Pasteur Algiers and institute Pasteur Paris. They
all sensitive to antibiot ics, the used antibiotics were tetracycline,
quinolones, phénicolés, and gentamicin according to the cases.
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Immu ni ty agai nst
t u b erculosis

O-035

THE SECRETORY IMMUNOGLOBULIN A RESPONSE
TO MYCOBACTERIUM TUBERCULOSIS IN A CHILDHOOD
POPULATION

O-033

ARAUJO Z.1, FERNANDEZ DE LARREA C.2, DE WAARD J.H.3

INCREASED SPECIFIC T CELL CYTOKINE RESPONSES
IN PATIENTS WITH ACTIVE PULMONARY TUBERCULOSIS
FROM CENTRAL AFRICA

1. Catedra de Inmunologia. Facultad de Medicina. Universidad Central
de Venezuela, CARACAS, VENEZUELA
2. Universidad Central de Venezuela, CARACAS, VENEZUELA
3. Instituto de Biomedicina. Universidad Central de Venezuela,
CARACAS, VENEZUELA

KREMSNER P.G.1, RAMHARTER M.2, PERKMANN T.2, ADEGNIKA
A.3, WINKLER H.2, NECEK M.2, WINKLER S.2
1. University of Tuebingen, TUEBINGEN, GERMANY
2. Medical University of Vienna, VIENNA, AUSTRIA
3. Medical Research Unit of the Albert Schweitzer Hospital, LAMBARENE,
GABON

We report on the measurement of saliva anti-PPD and 38 kDa
sIgA antibodies in a remote indigenous population from northeastern Venezuela. Saliva from 127 children were tested; of these,
31 were from patients highly suspicious of TB (25 were positive
for the tuberculin skin test (TST) and 6 negative for the TST) and
96 were from healthy contact children (53 positive for the TST and
43 negative for the TST). The results about the percentage of children with reactivity to PPD and 38 kDa antigens showed that, of
these 2 antigens, 38 kDa induced higher reactivity in both
patients positive and negative for the TST (28% and 16.6%,
respectively) in comparison to controls positive and negative for
the TST (11.7% and 7.1%, respectively), there was a statistically
significant difference between patients positive and control negative for the TST. In relation to PPD antigen, while 14.2% of
patients positive for the TST showed antibodies reactivity to PPD
antigen, no patients negative for the TST had reactivity to this
antigen. When the results are shown as the mean of optical density (OD) values of anti-PPD and 38 kDa sIgA, it was found that
only the mean of specific reactivities were significantly differents
between control groups.
Conclusion: While 38 kDa induced twofold reactivity in patients
independently of the TST response, a decrease percentage of
patients positive for the TST with anti-PPD sIgA levels was
observed, and no tuberculin negative patients had antibodies reactive to this antigen. The findings suggest that these two antigens
seem be associated with a different development of the mucosal
defence mechanisms mediated by sIgA against M. tuberculosis.

An understanding of T cell responses that are crucial for control
of M. tuberculosis has major implications for the development of
immune-based interventions. We studied the frequency of purified protein derivative (PPD)-specific CD3+ cells expressing interleukin-2 (IL)-2, gamma interferon (IFN)-g, tumor necrosis factor
(TNF)-a and IL-10 in pulmonary tuberculosis patients without (TB,
n=30) and with HIV co-infection (TB/HIV, n=8) as well as in healthy
individuals (controls, n=21) from Central Africa. Increased frequencies of PPD-stimulated CD3+ cells expressing IL 2, IFN-γ, and
TNF-α in TB were seen when compared to controls, whereas the
TB/HIV patients displayed intermediate frequencies. Higher levels
of PPD-induced IFN-γ in the supernatants from TB patients than
from controls were found, which correlated with its intracellular
expression. Non-specific stimulation with PMA and ionomycin
revealed increased frequencies of CD4+ cells expressing IFN-γ in
controls, while expression of IL-2, IL-4, IL-10, IL-13, and TNF-α was
not different. Pulmonary TB in Central Africa is associated with
enhanced expression and secretion of specifically-induced
cytokines that are frequently implicated in host defense against
M. tuberculosis.
O-034

CHARACTERISTICS OF INDEX CASES THAT INCREASE
RISK OF TB INFECTION IN MALAWIAN CHILDREN

O-036

MOLYNEUX E., MAGANGA M., NYIRENDA M., SUSAN H.,
SINFIELD R., GRAHAM S.

SAFETY AND IMMUNOGENICITY OF THE MTB72F/AS02A
TUBERCULOSIS VACCINE IN PPD-NEGATIVE BELGIAN
ADULTS

Department of Paediatrics, College of Medicine, BLANTYRE, MALAWI

LEROUX-ROELS I.2, LEROUX-ROELS G.2, OFORI-ANYINAM O.1,
MORIS P.1, DE KOCK E.1, KOUTSOUKOS M.1, CLEMENT F.2,
DUBOIS M.C.1, COHEN J.1, BALLOU W.R.1

Screening for tuberculosis (TB) is recommended for all Malawian
children < 6 years who are household contacts of cases of smearpositive pulmonary TB. This rarely happens. We aim to identify
characteristics of the index case that increase risk of TB infection
in childhood contacts, to help develop more focussed, effective
guidelines for the resource-poor setting. Adults admitted with a
diagnosis of PTB are encouraged to bring contacts to the child TB
clinic for assessment. Data are being collected of index case characteristics and assessment of the child including tuberculin skin
test with induration ≥10mm indicating TB infection. To date, 189
child contacts have been assessed: age range 1 month to 14 years.
Prevalence of TB infection is high (47%) and highest in contacts
of cases with sputum smear-positive 3+ (28/45 or 62%) or if the
mother is the index case (53/90 or 59%). Risk of being infected is
significantly higher if the index case is female compared to male
– OR 2.0 (95%CI: 1.05-3.82) or smear-positive compared to smearnegative
– OR 2.71 (1.23-6.07). TB treatment for disease has been commenced in 45 (24%) children with highest prevalence of disease
when index case is mother (38%) or has smear-positive 3+ PTB
(34%). All other children were well and received isoniazid prophylaxis (62%) or no treatment (14%). The high prevalence of TB
infection found in this study supports the policy of contact screening. The future challenge is to establish guidelines that will
increase uptake and improve practice.

1. GlaxoSmithKline Biologicals, RIXENSART, BELGIUM
2. Ghent University and Hospital, GHENT, BELGIUM

Mtb72F is a fusion protein derived from Mycobacterium tuberculosis that stimulates peripheral blood mononuclear cells from
PPD-positive donors to proliferate in vitro. We conducted an
open-label phase I study of 10 µg or 40 µg doses of MTb72F formulated with AS02A in PPD-negative healthy adults aged 18-45
years. Subjects received 3 doses at 0, 1, 2 months with a planned
booster at month 11. Comparators included 10 µg or 40 µg
Mtb72F in saline and AS02A adjuvant alone. MTb72F/AS02A was
mildly to moderately reactogenic at both doses. No serious
adverse events related to vaccination were reported. The most
common solicited adverse events were transient local pain, redness or swelling, and fatigue, that generally decreased in intensity or resolved within 2 days. Mtb72F/AS02A was more reactogenic
than antigen in saline but comparable to the adjuvant alone.
Mtb72F/AS02A at both dose levels induced anti-Mtb72F antibodies at 2 weeks post dose II, which boosted following the third
dose. Cell mediated immune responses measured by intracellular
cytokine staining revealed antigen-specific CD4+ T cells expressing mainly CD40L, IL-2, to a lesser extent TNF-α and some IFN-γ with
no specific CD8+ T cells detected. There was a trend towards better cellular and humoral immune responses with the 40 µg dose
level of Mtb72F/AS02A as compared to the 10 µg dose level.
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Venom s a nd a nt i ven o m s

O-037

THE BCG VACCINATION STATUS AND HUMORAL IMMUNE
RESPONSE TO MYCOBACTERIUM TUBERCULOSIS
1

2

O-039

BIOINFORMATIC AND DNA IMMUNISATION STRATEGIES
FOR THE RATIONAL DESIGN OF ANTIVENOMS

3

FERNANDEZ DE LARREA C. , DE WAARD J.H. , ARAUJO Z. ,
SING M.4
1. Facultad de Medicina. Universidad Central de Venezuela, CARACAS,
VENEZUELA
2. Laboratorio de Tuberculosis. Instituto de Biomedicina. Universidad
Central de Venezuela, CARACAS, VENEZUELA
3. Catedra de Inmunologia. Facultad de Medicina. Universidad Central
de Venezuela, CARACAS, VENEZUELA
4. GBF-Germany National Centre for Biotechnology, BRAUNSCHWEIG,
GERMANY

HARRISON R., THEAKSTON R., WAGSTAFF S.C.
Liverpool School of Tropical Medicine, University of Liverpool,
LIVERPOOL, UK

Identification of individual snake venom components with a view
to raising toxin neutralising antibodies is complicated by several
factors. These include the existence of multiple isoform variants
of several different toxin groups making reliable identification of
the most clinically relevant toxin isoforms difficult.
In order to address this question and rationally design DNA immunisation protocols to generate antibodies capable of neutralising
multiple toxin isoforms, we havecreated an EST sequencing database from a cDNA library of the venom glands of the African
viper, Echis ocellatus. Focussing upon the haemorrhagic group III
SVMPs as proof of principle, we report the full length sequencin
of 11 SVMP isoforms accounting for over 75% of identified
E. ocellatus SVMP transcripts present in this transcriptome.
Furthermore, we present a strategy whereby common antigenic
epitopes of toxin groups are identified in large EST datasets and
used to create synthetic DNA immunisation constructs capable of
recognising multiple isoform variants of E. ocellatus SVMPs.
This strategy, when applied to the combined annotated EST transcriptomes of E. ocellatus and Cerastes cerastes, also reported in
this paper, provides a molecular framework upon which synthetic DNA constructs can be designed in order to generate toxin-specific antibodies with cross-specific and cross-generic neutralising
capabilities.

This study was aimed at investigating the role of BCG vaccination
with respect to levels of total immunoglobulins and specific antibodies in indigenous children.
Methods: The measurement of the levels of total immunoglobulins (A, G, M and E) in serum and secretory IgA (sIgA) in saliva and
anti-PPD IgA, IgG, IgM, IgE and anti-38 kDa sIgA antibodies were
studied using ELISA tests. Serum and saliva samples from 53 children were studied; of these, 29 were from high TB suspected (21
with BCG scars and 8 without BCG scars) and 24 from healthy
contact children (21 with BCG scars and 3 without BCG scars).
Results: The group of TB suspected including vaccinated and
unvaccinated individuals showed a significantly high percentage
of children with elevated levels of anti-PPD IgG, IgE, IgM, IgA and
anti-38 kDa sIgA. Children in the control group – both vaccinated
and unvaccinated - showed a lower percentage with anti-PPD IgA
and anti-38 kDa sIgA, while anti-PPD IgG levels were not detected in this group. However, a high percentage of children presented elevated levels of anti-PPD IgE and IgM independently of the
vaccination status, Concerning total immunoglobulins, in patients
as well as control children independently of the vaccination status, a significant percentage of children presented elevated total
levels of all isotypes.
Conclusions: The results suggested that the hypergammaglobulinemia and the specific response could be affected by the status
of latent infection rather than a result of the BCG vaccination.

O-040

BEDNETS PROTECT AGAINST SNAKE BITES DURING
SLEEP IN SOUTHEASTERN NEPAL
CHAPPUIS F.1, SHARMA S.2, JHA N.2, LOUTAN L.1, BOVIER P.1
1. Geneva University Hospital, GENEVA 14, SWITZERLAND
2. B.P.Koirala Institute of Health Sciences, DHARAN, NEPAL

O-038

TUBERCULIN REACTION, BCG SCAR AND LOWER
FEMALE MORTALITY: A PROSPECTIVE COMMUNITY
STUDY IN GUINEA-BISSAU

Bites from elapid snakes are a major cause of mortality in the
Terai plain of Nepal. Bites occurring at night during sleep, likely
caused by kraits, are associated with a high risk of fatal outcome.
We studied the possible association between snake bite occurring
during sleep and the use of bednets or other circonstances of
sleep. We conducted a case-control study in four villages of
Morang District in southeastern Nepal. All households were visited
by teams of interviewers in November 2003. A case was defined
as a victim of snake bite that occurred in the surveyed household
at night during sleep at any time since birth. Controls were individuals with no history of snake bites at night during sleep,
matched with cases for gender, age, village and house type. Data
on the mode of sleep at the time of bite, or at a corresponding
time in controls, were collected. A history of snake bite during
sleep was recorded in 57 individuals (cases) in the 11176 surveyed
households, including 13 (23%) with a fatal outcome. 57 controls
were matched to cases and interviewed. The location of sleep
(floor, room) and the use of a cot were not associated with the
risk of bite. Sixty individuals (53%) were sleeping under bednets
at the time of bite. Only 2 nets had been impregnated during the
previous 6 months. Lack of bednet use was strongly associated
with the risk of bite during sleep (OR=44.4, 95% CI: 14.7 to 134.2;
p<0.001). Protection against snake bites is an added benefit of
sleeping under bednets in southeastern Nepal.

ROTH A.1, SODEMANN M.2, JENSEN H.1, POULSEN A.4,
GUSTAFSON P.3, GOMES J.2, DJANA Q.2, JAKOBSEN M.2,
GARLY M.L.1, RODRIGUES A.2, AABY P.2 .
1.
2.
3.
4.

Department of epidemiology research, COPENHAGEN, DENMARK
Bandim Health Project, BISSAU, GUINEA-BISSAU
Department of infectious diseases, MALM, SWEDEN
Danish epidemiology science centre, COPENHAGEN, DENMARK

Recent studies have suggested that BCG immunization may have
a non-specific beneficial effect on infant survival and that the
effect may be more pronounced among girls. In a prospective
birth cohort the authors report if tuberculin reaction (TST) and
BCG scar in response to BCG immunization were related to better
overall survival in Guinea-Bissau and if the effect was sex-specific.
TST and BCG-scarring were monitored at 2 months (TST - N=2,689
children, scar - N=2,698) and 6 months (TST - N=2,148, scar N=2,225) of age in children born from March 2000 to July 2002.
The children were followed for survival till 18 months of age. In
an adjusted Cox regression analysis for BCG immunised children
with a TST at 2 and 6 months of age with a TST at 2 and 6 months
of age, the mortality rate ratio (MR) for TST-reactors (>1mm) versus non-reactors to TST (0-1mm) was 0.50 (95% confidence interval (CI): 0.27-0.92). For BCG scar the MR was 0.49 (95% CI: 0.290.82). The effect of a TST reaction or a BCG scar was stronger for
girls (TST - 0.28 (95% CI: 0.10, 0.79), scar - 0.36 (95% CI: 0.19-0.69))
than for boys (TST - 0.80 (95% CI: 0.37-1.73), scar - 0.79 (95% CI:
0.32-1.91)). BCG response is related to better child-survival in lowincome countries and the effect is most pronounced among girls.
Future studies should evaluate the effect on child survival of
revaccinating children without TST reaction or BCG scar after
neonatal BCG immunisation.
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O-043

COMMUNITY-BASED HEALTH EDUCATION AN
TRANSPORT OF VICTIMS BY MOTORBIKE DECREASE
MORTALITY OF SNAKE BITES IN SOUTHEASTERN NEPAL

THE ISOLATION AND CHARACTERIZATION OF TWO
NOVEL PROTEINS FROM PROATHERIS SUPERCILIARIS
VENOM: PROATHEROCYTIN, A 34-KDA SERINE
PROTEASE-LIKE PLATELET RECEPTOR PAR1 AGONIST
AND A 50-KDA HAEMORRHAGIC METALLOPROTEINASE

SHARMA S.2, CHAPPUIS F.1, JHA N.2, BOVIER P.1, LOUTAN L.1
1. Geneva University Hospital, GENEVA, SWITZERLAND
2. B.P.Koirala Institute of Health Sciences, DHARAN, NEPAL

SENIS Y.A.1, THEAKSTON R.D.G.2, KAMIGUTI A.S.3, WATSON
S.P.1, FULLER G.L.J.1, RAMACHANDRAN R.4, LAING G.5,
COMPTON S.J.4

Bites from elapid snakes are a major public health problem in the
Terai plain of southern Nepal. Many patients die because of
absent, delayed or slow transport to health centres where lifesaving anti-venom serum (ASV) can be given. We assessed the
efficacy of an intervention that aimed to decrease the delay
between snake bite and initiation of ASV therapy in southeastern
Nepal. Health education sessions were conducted during the first
trimester of 2004 in four villages of Morang district. Village-based
motorbike owners volunteered to transport snake bite victims to
a specialized treatment centre during the 2004 rainy season (April
to October). Pre- and post-intervention surveys were conducted in
the four villages by teams of interviewers in December 2003 and
December 2004. All households were visited and data on snake
bites that occurred during the previous rainy season were recorded.
11176 and 10916 households were visited during the pre- and postintervention surveys, respectively. The incidence of snake bites during the 2003 (319/100’000) and 2004 (315/100’000) rainy seasons
were similar. Snake bite victims consulted traditional healers less
often (7% vs 23%; p=0.001) and were transported by motorbike
more often (77% vs 36%; p<0.001) in 2004 than in 2003. Symptoms
of envenomation (21% vs 43%; p<0.001) and case-fatality rate
(0.5% vs 8.3%; p<0.001) were markedly decreased in 2004, compared to 2003. Simple public health measures promoting an immediate transport of snake bite victims by motorbike to a specialized
health centre was highly effective to decrease snake bite-induced
mortality rate in south-eastern Nepal.

1. Centre for Cardiovascular Sciences, Division of Medical Sciences,
Institute of Biomedical Research, University of Birmingham, Edgbaston,
Birmingham, BIRMINGHAM, UK
2. Alistair Reid Venom Research Unit, Liverpool School of Tropical
Medicine, LIVERPOOL, UK
3. Department of Haematology, Royal Liverpool Hospital, University of
Liverpool, Liverpool, UK
4. Respiratory Medicine, Division of Academic Medicine, Postgraduate
Medical Institute in Association with Hull-York Medical School, Castle
Hill Hospital, HULL, UK
5. Liverpool School Tropical Med, LIVERPOOL, UK

Many toxins from viperid venoms such as C-type lectins, class III
metalloproteinases, disintegrins and the serine proteases possess
powerful activation and inhibitory effects on platelets. Here, the
venom from the East African Lowland viper, Proatheris superciliaris, was investigated for its effect on platelets and the coagulation system. Whole P. superciliaris venom stimulated platelet shape
change and aggregation; however, the stimulation of platelet activation was unaffected by the structurally distinct Src family kinase
inhibitors PP1 and PD173952, suggesting that platelet activation
was mediated by a G protein-coupled receptor. A platelet reactive
34-kDa protein was isolated from P. superciliaris venom which we
have designated proatherocytin. This protein induced Src kinaseindependent aggregation of human platelets that was blocked by
the serine protease inhibitor AEBSF. Proatherocytin did not clot
bovine or human fibrinogen, or degrade fibrinogen. It activated
human PAR1 on stably transfected rat kidney epithelial cells,
whereas no activation of the trypsin receptor PAR2 was shown. A
50-kDa metalloproteinase was also isolated and this induced in
vivo haemorrhage that was blocked by divalent cation chelators.
Furthermore, this toxin was not reactive with platelets. These
results identify two novel venom proteins: One, a serine proteinase that mediates platelet activation through PAR1 and a metalloproteinase which promotes haemorrhage in vivo.

O-042

FATAL SNAKE BITES REGISTRY IN VENEZUELA
RODRIGUEZ-MORALES A.3, RIFAKIS P.M.1, CABANIEL G.2,
BENITEZ J.A.4
1. Prez de Len Hospital, CARACAS, VENEZUELA
2. Salud Miranda, GUARENAS, VENEZUELA
3. Universidad de los andes, CARACAS, VENEZUELA
4. DGSACS-MSDS, MARACAY, VENEZUELA

Snake bite is a rare but often challenging and growing problem,
and more common in southern Venezuela (Brazil border, Amazon
jungle) than in other parts of country. Like most other tropical
traumatic illnesses, it is more common in men. Approximately
50% of patients are bitten during recreational activity/while
working outdoors. In countries such as United States snake bites
are responsible for an average of 12 deaths/year. In setting of few
studies about snake bites impact in Venezuela, we evaluated
trends of fatal snake bites registry between 1995-2002. For this
period, 266 patients died from snake bites, 79.7% were males,
20.3% females (p<.01). Annual mean deaths number was
33.3±7.5/year, although this figure is not significatively increasing
in this period (r2=.1628, F=1.17, p=.322). From total deaths, 24.1%
were between 55-70 y-old, followed by 19.5% in the group 520 y-old, 18.8% 30-45 y-old (p=.27). Deaths in infant patients (<5
y-old) were recorded in 7.1%. Mortality rate by age showed an
age-dependent rate, evidenced higher rates in older ages
(r2=.2065, F=4.99, p=.038). Envenomations are an important cause
of injury in Venezuela as in many American countries. While supportive care alone may result in an acceptable outcome, antivenom offers a specific therapy that can significantly reduce injury
and symptoms of envenomation. True global incidence of envenomations and their severity remain largely misunderstood, except
for few countries where these accidents are rare or correctly
reported. Nevertheless, this information is essential for drawing
up guidelines, to plan drug supplies (i.e. antivenin), and to train
medical staff on snake-bite treatments.

O-044

SNAKEBITE IN TWO AREAS OF SOUTHERN SENEGAL
GUYAVARCH E.1, ENEL C.1, TRAPE J.F.2, MANÉ Y.2, PISON G.1
1. INED, PARIS, FRANCE
2. IRD, DAKAR, SENEGAL

Over 19 years in Mlomp (Casamance) and 24 years in Bandafassi
(south-eastern Senegal) we conducted prospective studies of
overall and cause specific mortality. We also investigated the incidence of snakebite and we collected 2,150 snakes from these two
areas of southern Senegal. In Mlomp, of 1,520 deaths registered
during this period, 5 were caused by snakebite and 2 by invertebrate stings. The annual mortality rate from snakebite was
3.6 deaths per 100.000 population. Of 978 adults selected at random that were interviewed, 42 (4.5%) declared they have been
bitten one or two times (40 and 2 individuals, respectively). In this
area, the most abundant venimous species were Naja nigricollis,
Bitis arietans, Dendroaspis viridis and Dispholidus typus. In
Bandafassi, of 4.228 deaths registered during this period, 26 were
caused by snakebite and 4 by invertebrate stings. The annual
mortality rate from snakebite was 14 deaths per 100.000 population. Of 579 adults selected at random that were interviewed, 131
(23%) declared they have been bitten from one to four times
(117, 11, 2 and 1 individuals, respectively). The annual incidence
of snakebite was 677 per 100.000 population, one of the highest
recorded in the world. At the age of 48 years, one third of the
adults had been bitten at least once. The average lethality of
snakebite was 2.1%. In this area, the most abundant venimous
species were Echis ocellatus and Naja katiensis.
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In fe c t i ou s ca u s e s o f ca ncers
a n d o t h e r c h ro nic d is e a s es

O-330

ADULT SOLID CANCERS AT THE HÔPITAL PRINCIPAL
DE DAKAR

O-328

URINARY SCHISTOSOMIASIS AND BLADDER CANCER:
A SILENT PROBLEM

DEBONNE J., DIA P., DIOP Y., SANÉ M., BA-FALL K., NDIAYE A.,
NDIAYE B., NIANG A., CAMARA P., FALL F., GNING S., FALL P.,
CHEVALIER B., SAGUI E., MBAYE P.

NAPLES J., VELTRI R., BOSOMPEM K., SHIFF C.

Hôpital Principal de Dakar, DAKAR, SÉNÉGAL

Johns Hopkins University, BALTIMORE, USA

SOLID CANCERS AT THE HÔPITAL PRINCIPAL DE DAKAR.
Methods: We studied retrospectively any inpatient hospitalised
between January, 1st, 1997 to December, 31st, 2001 at the Hôpital
Principal, Dakar, Sénégal. Diagnosis of cancer was ascertained by
histology when available, or conjunction of clinical, biological
and radiological arguments.
Results: We identified 1447 cases (M/F ratio 59.2%). Diagnosis
was assessed by histology in 56.4%. Mean age was 51.8 years
(male mean age 53.7 years; female mean age 49 years). Main cancers were: liver (N=288, 19.9%), stomach (N=157, 10.9%), breast
(N=132, 9.1%), colon-rectum (N=131, 9.1%), upper respiratory
tract (URT) (N=118, 8.2%), lung (N=116, 8%), neck of the womb
(NW) (N=81, 5.6%).
The five commonest male cancers were liver (26.8%), lung
(12.3%), stomach (11.8%), (10.3%) and colon-rectum (8.6%), and
for women: breast (22.4%), NW (13.7%), liver (9.8%), colon-rectum (9.7%) and stomach (9.5%).
Mean age for the five commonest cancers was: liver 48,3 years ;
stomach 57,6 ans; breast 47,6 years; colon-rectum 53,2 years; URT
49,8 years.
Conclusion: This study highlights liver cancer preponderance
and brings new data: breast more than NW cancer for women,
lung and URT cancer emergence for men.

The association between urinary schistosomiasis and bladder cancer is well known, what is not known is the extent of the problem
in endemic areas. We studied this association epidemiologically in
rural villages in Greater Accra area, Ghana. Ultrasound examination was used to assess prevalence of bladder lesions associated
with active or latent schistosome infection, determined by parasitological and urine antigen capture tests. Unlike most previous
studies which concentrated on children, we examined persons
from age 20 to 70+ years. 517 persons were examined, 102 were
passing eggs, and 272 additional had evidence of urinary schistosome antigens. Ultrasound examinations were done on an unselected group of 270 people with evidence of schistosome infection and 117 apparently free of infection and scored for presence
of 1) hyperplasia and irregularity of the bladder wall, 2) presence
of intra-organ masses, 3) hydronephrosis. In the 20-29 year old
group, one or more of these conditions were observed in all 103
infected persons and 18/40 of those apparently non-infected; 3039 yrs age group lesions were seen in all of 63 infected persons,
and 20/21 of those apparently non-infected. The prevalence of
bladder masses and hydronephrosis is progressive, associated
with increasing age. Studies are ongoing to associate the lesions
noted with tumour-specific markers. Such clear epidemiological
indications indicate that in areas of high endemicity, S. haematobium infection appears an important public health risk for adults
and perhaps more significant than previously defined risks for
paediatric populations.
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POLYMORPHISM OF GLUTATHIONE S-TRANSFERASE
OMEGA GENE AND RISK OF CANCER AMONG THAI
PATIENTS

O-329

PETMITR S.3, MARAHATTA S.B.3, PUNYARIT P.2, BHUDISAWASDI
V.1, SRIPA B.1, WONGKHAM S.1

RECTAL AND COLONIC TUMOURS INDUCED BY PARASITES
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Parasitic tumours are inflammatory and/or granulomatous proliferations whose aim is to circumscribe and eradicate the responsible parasite. Rectun and colon represent an elective localization
for these rare affections, often unrecognized. Identified parasites
are protozoa and helminths as usual hosts of the human digestive
tract, rarely animal worms parasitizing humans accidentally, at
larval or adult states. Amoeboma and tumours of schistosomiasis
are the most frequent, respectively encountered in 1% and more
than 2% of these parasitic colitis. Oxyuriasis, trichuriasis, anisakiasis and gnathostomiasis are seldom causes, strongyloidiasis and
distomatosis more exceptionally. Tumours of abdominal
angiostrongylosis and oesophagostomiasis (Dapaong tumour),
usual expressions of these parasitosis, are geographically restricted. Of varied expression, gathering forms of total clinical latency,
uncomplicated symptomatic demonstrations and abdominal surgical urgencies, these affections are often misdiagnosed in the
absence of evocative epidemiologic context. The diagnosis is
founded on two fundamental data : concept of a stay in endemic area and histological analysis which can exclude malignant
lesions initially suspected and exceptionally associated.
Colonoscopy supports the diagnosis and can emphasize a therapeutic approach (polypectomy, larval extraction). However treatment calls still often upon specific anti parasitic drugs and/or surgery in the event of complications or diagnostic doubt. Medical
education and changes in culinary habits are the prophylactic
measurements required.

Polymorphic glutathione S-transferase (GST) genes causing variations in enzyme activity may influence individual susceptibility to
cancer. The omega class glutathione S -transferases (GSTO) has
been reported to exhibit novel glutathione dependent thiol
transferase, dehydroascorbate reductase, monomethylarsonate
reductase activities and modulate Ca2+ release by ryanodine
receptors as well as induce IL-1β post translational processing of
cytokine releasing inhibitory drugs. Though polymorphisms have
been reported in GSTO1 and GSTO2, their predisposition to cancer risk has not yet been explored. In this case control study,
58 liver cancer cases (28 cases of hepatocellular carcinoma and
30 cases of cholangiocarcinoma), 31 cases of colorectal cancer,
30 cases of breast cancer and 68 controls were compared for frequencies of GSTO1 and GSTO2 genotypes determined by polymerase chain reaction (PCR)/ restriction fragment length polymorphism (RFLP) based method. The statistical analysis provided
the support for the difference in genotypic distribution for GSTO1
(A140D), between hepatocellular carcinoma, cholangiocarcinoma, breast cancer and control. However, there was no significant
difference in genotypic distribution for GSTO1 polymorphism
between colorectal cancer and control. With regards to GSTO2
polymorphism (N140D), statistically there was no difference in
genotypic distribution between all the types of cancer and control. This study suggests that GSTO1* A140D polymorphism could
play an important role as a risk factor for the development of
hepatocellular carcinoma, cholangiocarcinoma and breast cancer.
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PLACE OF BURKITT LYMPHOMA AMONG MAXILLOFACIAL MASSES OF THE CHILD IN CAMEROON:
PRELIMINARY RESULTS

O-045
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DJOUNGMO DJIMELI B.3, ATANGANA P.1

EVALUATION OF A TRAINING OF TRADITIONAL BIRTH
ATTENDANTS ON HIV/AIDS AND SAFE DELIVERY
IN SOUTH AFRICA

1. Faculty of Medicine and Biomedical Sciences (University of Yaounde,
Cameroon Yaounde Central Hospital - Cameroon, YAOUNDE, CAMEROUN
2. Faculty of Medicine and Biomedical Sciences (University of Yaounde,
Cameroon) Pasteur Center of Cameroon, YAOUNDE, CAMEROUN

PELTZER K., HENDA N.
Human Sciences Research Council, CAPE TOWN, SOUTH AFRICA

Burkitt lymphoma is the most frequent cancer of the child in the
intertropical region where it manifest itself chiefly as a maxillofacial mass. The aim of this study is to determine the place of this
lymphoma among maxillo-facial masses of the child in Cameroon.
From January 2003 to Jun 2004, we have registered 23 children
who have been submitted to a fine needle aspiration of a maxillo-facial mass, in the pathology laboratory of Pasteur Center of
Cameroon.
The Burkitt lymphoma was the most frequent disease with 8 cases
(34.8%), all localised in bones (72.7% of bone masses). The most
affected bone was the jaw with 6 cases (75%).
This study suggest that Burkitt lymphoma is the most frequent
disease among maxilla-facial masses of the child in Cameroon. It
seems to be localised essentially in bones, mostly the jaw.
Key words: Burkitt lymphoma - Maxillo-facial masses - Cameroon

The large number of traditional birth attendants (TBAs) is present
in most parts of the rural areas in South Africa where there is no
immediate health care facility and it may take long before some
provinces can afford to provide qualified doctors or nurses to all
parts of the population. The objective of the study was to evaluate
the impact of training to improve the standard of practice of traditional birth attendants. A baseline questionnaire with closed
and open-ended questions was administered to 50 traditional
birth attendants. The snowball technique was used to reach TBAs
from remotest villages and data analysed using SPSS. The study
found that within 3 months after the training 28 women have
delivered between 0-2 babies, 12 women have between
3-5 babies. TBAs are now working closely with health facilities
and have gained confidence in identifying risk factors and complications during pregnancy and delivery.
O-046

COSTS AND HEALTH EFFECTS OF TUBERCULOSIS
CONTROL IN EPIDEMIOLOGICALLY DIFFERENT REGIONS
OF AFRICA, EUROPE AND ASIA
FLOYD K.1, BALTUSSEN R.2, DYE C.1
1. World Health Organization, GENEVA, SWITZERLAND
2. Erasmus Medical Centre Rotterdam, ROTTERDAM, NETHERLANDS

Setting: Various epidemiological sub-regions in the world.
Objective: To assess the costs, effects and cost-effectiveness of
treating new smear-positive and smear-negative cases in DOTS
programmes, and MDR cases in DOTS-plus programmes, in Africa,
Asia and Europe, both singly and in combination.
Design: A simplified modeling framework was used to estimate
the total costs and effects of interventions compared to a situation in which no interventions are implemented. Costs were
assessed in year 2000 US$, and effects were assessed as DALYs
averted.
Results: In all regions, the treatment of smear-positive cases in
DOTS programmes cost less than US$2 per DALY averted when
delivered on an outpatient basis. In Europe and Africa, adding
treatment of smear-negative cases cost less than US$20 per DALY
averted, and the further addition of treatment for MDR cases cost
around US$30-70. In South East Asia, these costs are US$4 and
US$10 per DALY averted, respectively.
Conclusions: DOTS treatment of smear-positive cases is the top priority intervention when very limited resources are available, but
DOTS treatment of smear-negative cases and MDR treatment in
DOTS-plus programmes are also highly cost-effective when compared with many other health care interventions. TB control is a
priority in regions where TB prevalence is high and in regions
where well-functioning TB programmes exist and prevalence is low.
O-047

CD4 CELL COUNT DISTRIBUTIONS AMONG HIV-INFECTED
POPULATIONS IN AFRICA AND THEIR USE
FOR EVALUATING TREATMENT NEEDS AND
EPIDEMIOLOGICAL TRENDS
WILLIAMS B.1, KORENROMP E.1, GOUWS E.2, DYE C.1, AUVERT B.3
1. World Health Organization, GENEVA, SWITZERLAND
2. UNAIDS, GENEVA, SWITZERLAND
3. INSERM U88-IFR 69, PARIS, FRANCE

Treatment needs in HIV-1 infected patients increase with decreasing CD4 cell count. We present a model estimating the distribution of CD4 counts in HIV-infected populations and test it using
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data from population-based surveys in Zambia and South Africa.
Among uninfected adults, CD4 counts were lower in Zambia than
in South Africa (means 841/µl and 1179/µl, respectively) and variable (IQRs 600-950 and 850-1450). Mean CD4 counts among the
HIV-infected were 400/µl and 537/µl, respectively.
From time trends in HIV prevalence and the survival distribution
we estimate HIV incidence and mortality and, hence, the distribution of times since infection. We assume that (a) CD4 counts fall
by 18-25% immediately after infection and thereafter decline linearly, and (b) survival is independent of initial CD4 count. The
model accurately fits observed CD4 distributions in HIV-infected
and uninfected adults simultaneously. An alternative model in
which CD4 counts decline at the same rate for all patients and survival is longest in those with highest initial CD4 could not replicate observations.
The model can be used to predict CD4 count distributions in HIVinfected populations or, if these are known, to predict whether
an HIV epidemic has reached the endemic phase. The variation in
CD4 counts among HIV-infected and uninfected Zambians and
South Africans suggests that CD4 counts alone might not be a sufficiently good criterion for deciding when to start ARV therapy.

2. The evaluators of UNAIDS programme (1996-2001) acknowledge that UNAIDS has failed (as had GPA/WHO before that) in
designing Behavior Change and Communication strategies.
3. The Global Fund ATM created in 2001, encourages the set up of
a very relevant Public-Private Partnership at country level to
mobilise additional funding, but again, the guidelines to set up
the membership of the Country Coordinating Mechanism (CCM),
do not at encourage national authorities to look at specificities:
the fact that 50 to 60% of HIV infections in Vietnam are drug
users is not reflected in the CCM; the fact that 75% of the HIV
infections in Sub Saharan Africa are young girls between 24 and
35 years old, is not addressed.
Conclusions: The international strategies have been inadequately
designed and implemented as we wish to illustrate with various
examples through this oral presentation.
O-050

PREVENTION OF MOTHER-TO-CHILD TRANSMISSION
OF HIV: LONGITUDINAL STUDY OF 45 PROGRAMS
IMPLEMENTED IN 23 SUB-SAHARAN AFRICA COUNTRIES
LADNER J.4, KAHN J.3, DELBOS V.2, PECHEVIS M.1, BESSON
M.H.1, PHILLIPS L.1, SABA J.1
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ENCOURAGING DIVERSITY IN HIV PREVENTION
MESSAGES: LEARNING FROM UGANDA
PARKHURST J.
London School of Hygiene and Tropical Medicine, LONDON, UK

The international community is continually looking to understand
‘what works’ for HIV/AIDS prevention, particularly what can bring
about sexual behaviour change in diverse populations. Uganda
remains one of the few countries to have shown decreasing HIV
prevalence and incidence across the general population, and is
commonly looked to for lessons of HIV success. Yet while recent
efforts have attempted to distil single messages from the
Ugandan experience –most notably the so-called ‘ABC’ approach
to prevention– in-depth investigation has revealed that a wide
diversity of messages on the ground may have been particularly
conducive to bringing about behaviour change. The government
of Uganda worked to establish an enabling environment whereby many different groups – be they government, NGO, or religious organisations – each became involved in HIV prevention in
unique ways. Research has shown that Ugandans are more likely
to learn about HIV/AIDS from friends and close family networks
than in other countries, and it appears that the best way to
encourage communication through close social networks may be
to have local groups designing custom tailored messages on the
ground. Rather than promoting single messages of prevention,
Uganda’s experience shows the importance of establishing a
political and social climate that enables multiple messages to be
developed and applied.

Background: Since July 2000, Boehringer Ingelheim initiated nevirapine (NVP) donation program.
Objective: To assess performance of programs for prevention of
mother-to-child transmission (PMTCT) of HIV in sub-Saharan
Africa countries.
Methods: Interested institutions submitted inclusion applications,
which were reviewed by independent experts. Each included program was followed through progress reports, which collected
data about the number of pregnant women attending in antenatal clinics (ANC), pre and post-counselled, tested and those HIV+
and newborns who received NVP and the number of health care
facilities (HCF) with PMTCT activities. The NVP coverage ratio
(NCR) was defined as the observed number women receiving NVP
divided by expected number of women who should have NVP
received (observed HIV prevalence x number of women in ANC).
Results: 45 programs in 23 countries of Sub-Saharan Africa were
included. 29 programs (64.4%) were managed by governments.
Mean programs follow-up was 11.7 months (median [M]=10.0).
1,072,394 women registered in ANC, 61.2% were tested, 56.0% of
HIV+ women and 50.1% of newborns received NVP. The mean
NCR was 0.34 (SD=0.21, R=0.03-0.84), there was a significant positive association between the NCR and number of HCF (p<10-4).
Conclusion: The results suggest that scaling-up NVP-based programs is feasible. Governments are mainly involved. Multi-sites
programs meet NVP coverage better. The NVP coverage was low
requiring improvement at different levels. Alternative models
and health service research are needed to define the most effective and efficient ways.

O-049

HOW AND WHY INTERNATIONAL HIV/AIDS STRATEGIES
HAVE FAILED IN RESPONDING TO THE EPIDEMIC IN AFRICA
OVER THE PAST 20 YEARS
KEROUEDAN D.

O-051

Free lance consultant, BRUSSELS, BELGIUM

SEASONAL INFLUENCE ON MATERNAL AND PLACENTAL
MALARIA INFECTION IN OUAGADOUGOU (BURKINA
FASO)

Objective: to show, on the basis of many examples drawn from
the African and the Caribbean regions (French and English speaking countries) how international strategies have failed in combating the disease.
Methodology: looking at the the history and the content of each
of the succesive strategies designed by the United Nations
Agencies and the Global Fund ATM over the past 20 years, and
evaluating the implementation of those in various countries.
Results:
1. it took ten more years to the WHO Global Programme on AIDS
created in 1987 and it’s transformation into a Joint UN-AIDS programme, to invite countries to conduct expanded VCT programmes, to design care and support programmes. We believe
that during all these years health systems could have been gradually prepared.

COULIBALY S.O.
Laboratoire national de santé publique, OUAGADOUGOU, BURKINA FASO

In Burkina Faso, malaria transmission is seasonal and pregnancy associated-malaria prevalence is an important issue. In a baseline study
prior to a randomized controlled trial, maternal and placental malaria infection was estimated in primigravidae and secondigravidae.
The study was carried out in a peri-urban health center of
Ouagadougou, Burkina Faso, from December 2002 to December
2003. Primigravidae and secondigravidae delivering in the heath
center were included and administered a questionnaire. Thick
films were done from maternal finger prick blood, and cord blood
and impression smears from placenta.
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312 pregnant women were enrolled, 160 (51.7%) primigravidae
and 152 (48.3%) secondigravidae. Mean age was 21.5 years (+3.3).
300 women (96.2%) declared to have used chloroquine for prophylaxis. 97.5% had taken iron and folic acid during pregnancy.
62 subjects (19.9%) were found with P. falciparum infection.
Placental infection with young and mature asexual stages was
detected in 69 women (22.1%). 155 women (49.7%) were
anaemic (Hb<110 g/L) and severe anaemia (Hb<80 g/L) was found
in 22 women (7.1%). 51 newborns (16.3%) had LBW (<2500 gr.).
48 women with malaria infection also had placental infection vs.
14 with no placental infection (RR=9.22, p<0.0001).
Maternal malaria and placental infections proportions varied per
month, but were markedly high from August to December, corresponding to the high transmission period.
Maternal and placental malaria infections in pregnant primi- and
secondigravidae are higher during high transmission period.
Prevention should be reinforced during this period.

U rb a n m a la ria
O-052

DEVELOPING MALARIA RISK MAPS FOR WESTERN FOCI
IN VENEZUELA USING REMOTE SENSING DATA
BENITEZ J., RODRIGUEZ-MORALES A., PULIDO J., OVIEDO L.,
ARRIA M., LOBO H., VILLEGAS C.
Universidad de Los Ande, CARACAS, VENEZUELA

Satellite remote sensing technology is the use of satellite data to
obtain information related to earth surface elements. Its application in health, especially in tropical medicine, has been recently
intensively implemented. In this setting we used data from NOAA
and Landsat (figure) satellites to join it in a GIS with ecoepidemiological and entomological information to develop malaria risk
maps for the Venezuela western foci of malaria. This new maps
let it to estimate risk of disease in this geographical area. Layers
used in this GIS were: satellite images (processed and analyzed
with the software ENVI+IDL v.4.1), breeding sites, normalized vegetation differentiation index (NVDI), places of malaria incidence
cases, places with presence of Anopheles and cities and towns
with human populations. After match all this information, we
developed a large scale map for the foci, two malaria risk maps
(one for Tachira and another for Barinas) and we compared with
risk maps developed previously using only the API (annual parasitic index). Using these new maps we could stratify and focalized
more properly the risk of malaria, taking in account more complex elements forming part of the entire vision of eco- and landscape epidemiology of disease, more than only use the population-based rate of incidence (API) that is a relation between number of Plasmodium infections and total population in a determinated area and time. The landscape epidemiology is a new
approach in the monitoring, forecasting and prevention of
metaxenic diseases, as the malaria.
O-053

CANAL IRRIRIGATION AND QUARRY MINING
INTENSIFYING URBAN MALARIA IN THE THAR DESERT,
NORTHWESTERN INDIA
TYAGI B.K.
Centre for Research in Medical Entomology, MADURAI, INDIA

Malaria continues to be the most dreadful parasitic human infection in India. The Thar Desert in the northwestern India has for
long been regarded a region with variable malaria endemicity,
and a potential for sporadic outbreaks. Since mid-1980s, however, the malaria scenario has changed a great deal with more widespread epidemics dominated by Plasmodium falciparum becoming
an annual feature particularly in the area under the massive
Indira Gandhi Nahar Pariyojana (IGNP). The ever-growing urban
set-ups, like Jodhpur and Jaisalmer, which earlier were in the
midst of the xeric environs have in course of last one decade
begun to brace the canal-irrigated agriculture, bringing in a serious vector species like Anopheles culicifacies, inherently highly
susceptible to malaria parasites. So, irrigated agriculture has
proven to be a significant means to spread malaria over to the
urban situations, compounded further by rapid and haphazard
expansion of the cities, inadequate piped water supply, storage of
water in cisterns, aggregation of migrant labour force, population movement and, above all, quarry mining activities. In the
Thar Desert region, therefore, malaria epidemiology has undergone a sea change, with more urban townships having become
new strongholds for disease transmitted by a combination of An.
culicifacies and An. stephensi; the latter being the original urban
vector species for malaria in towns and cities.
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LOW-LEVEL FALCIPARUM MALARIA AND VECTOR
MOSQUITOES IN URBAN MALINDI, KENYA

HETEROGENEITIES IN MALARIA PREVALENCE IN URBAN
GHANA
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We performed a house-to-house survey for malaria parasitaemia
and haemoglobin levels in children between 6 and 60 months old in
selected communities in the cities of Accra and Kumasi, Ghana. The
location of each house and areas of urban agriculture were determined using a hand-held GPS. The epidemiological data were related to proximity to sites of urban agriculture and various socio-economic indicators obtained by questionnaire. Sample sizes for Accra
and Kumasi were n=1756 and n=1791 respectively. In Accra, parasite
prevalence ranged from 6-22% by community, and was significantly associated with low socio-economic status and higher age
(p<0·05). Malaria was higher in communities with irrigated urban
agriculture (p=0·008) and in some areas, malaria risk was inversely
associated with distance from agriculture (p<0·05). In Kumasi, overall malaria parasite prevalence by community was less than 10%
except in two communities with prevalences of 16 and 33%. In
Kumasi parasitaemia was associated with low socio-economic status
and in some communities recent travel away from the urban area.
A comparison between the two cities revealed large heterogeneities
within and between cities. In Accra, there was no association
between travel outside the urban area and malaria infection,
strongly supportive of autochthonous malaria transmission. These
data together with the significant risk factor of low socio-economic
score highlights the urban poor, particularly those living close to
sites of urban agriculture, as a previously overlooked highly vulnerable group for malaria infection. Moreover, with urban populations
growing rapidly, case numbers in cities could become substantial.

Malaria incidence and disease in urban environments throughout
Africa is increasing, presenting a formidable public health problem. The situation is getting worse because human populations in
African cities have been rising by about 5% per year. Though
urban malaria transmission is less intense and much more focal
than in rural settings, the danger of epidemics is higher due to
the presence of substantial non-immune populations.
Entomological investigations based on larval collections and habitat characterization and clinical cross-section malaria prevalence
surveys were carried out in communities in urban Malindi on the
coast of Kenya. Larval surveys indicate that more that 90% of the
larval habitats are man-made and the predominant immature
mosquitoes were culicines while only a few of the habitats contained Anopheles larvae. Majority of the Anopheles were
observed in abandoned swimming pools and car trucks. An examination of 369 children aged between 6 months and 5 years in
May 2004 and 128 in August 2004 revealed surprisingly low
malaria prevalence. Overall, Plasmodium falciparum parasite
prevalence in May was 2.7% and 1.2% in August. No gametocytes
or mixed infections were recorded. The low number of malaria
cases and abundance of man-made breeding sites in urban centres suggests that prevention strategies based on vector control,
with emphasis on environmental management, should be a central feature of urban malaria control programs
O-055
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COMMUNITY PARTICIPATION IN VECTOR CONTROL
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INTEGRATED MOSQUITO CONTROL IN URBAN
ENVIRONMENT: COST EFFICACY STUDY OF LARVICIDES
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Community involvement has become an essential component of
the National Malaria Control Strategy in Kenya resulting in the
organization of groups charged with addressing mosquito and
malaria-related concerns within the community. The purpose of
this study was to identify community groups involved with malaria
control in Malindi, Kenya, and determine the extent of malaria
and mosquito control activities, perceptions, and experiences
among the groups. Information was obtained from key informants, focus group discussions and stakeholder meetings to determine the roles and responsibilities of malaria control groups in
Malindi, identify examples of past successes and obstacles to successful implementation of malaria control, and assess the level of
knowledge gaps.
Of the 34 community groups identified, 19 (55.9%) were involved
in mosquito control activities, including larviciding, bednets,
source reduction, bush clearing, and the awareness campaigns.
Community mobilization is not given much investment after the
initial training and distribution of materials. Major challenges facing these groups include sustainability, volunteerism, monitoring,
supervision, and maintaining and supporting control activities in
the absence of funds. Most groups reported limited knowledge
about malaria prevention and mosquito control. Community
groups are willing to contribute to vector control activities but
are limited in terms of access to resources, scientific direction and
supervision, and funding.

Mosquitoes in urban environments breed in man made temporary or
permanent water habitats as waste water in septic tanks and misused draining systems: larvae of Culex quinquefasciatus; holes in and
along dirt roads and urban, irrigated agro fields: Anopheles gambiae; storage containers for water: Aedes aegypti. Due to rapid growth
of outer parts of the towns without properly made road and treatment of (waste) water, the two former species are found in high densities. In West Africa, An gambiae is the vector of malaria and filariasis, but C quinquefasciatus is the biggest source of nuisance. 99 % of
mosquitoes caught landing on man or in CDC traps belonged to this
species in a two year study in the two biggest towns in Burkina.
Measurements showed that C. quinquefasciatus was resistant to
pyrethroids and impregnated bednets therefore have little impact.
Mosquito control focused on larvicides and infrastructure. Total cost
of larviciding was much lower than what the inhabitants normally
spent. Improving roads by profiling the surface and establishing
drain channels were expensive as a mean to reduce Anopheles
breeding sites, but provided additional benefits as not-flooded roads
during heavy rain. Garbage collection system prevented blocking of
concrete draining channels and C quinquefasciatus breeding sites.
Inhabitant instructions made this investment useful. Small improvements of septic tank lids made them easy to empty and prevented
year round breeding sites. Environmental improvements have long
termed effects, great additional benefits, but must be widespread to
be effective. Larvae control with a bio-larvicide was easy, hazard free
and cheap for mosquito control in urban environment.
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examinations showed a satisfactory result in 34 of 37 examined
Phenobarbital samples (92%).
The importance of these results for the management of epilepsy
in Lao PDR is discussed.

Tro pical ne urology
O-058

PREVALENCE OF EPILEPSY IN A RURAL POPULATION
OF CENTRAL LAOS
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According to WHO, epilepsy is a neglected, chronic, debilitating,
and stigmatising diseases. It has not been previously assessed in
Laos. We conducted a prevalence study in a rural area (Hinheub
district, Vientiane province, 120 km North from the capital town),
performing a door-to-door screening of the whole population of
8 randomly selected villages, and using an standardized internationally validated questionnaire. All subjects identified as possible
epilepsy cases were re-visited and examined by an experienced
neurologist for clinically based diagnostic confirmation. Among
4310 randomly interviewed subjects, 270 possible cases of epilepsy were identified, of whom 194 (70%) underwent the confirmation step, finally yielding 31 epilepsy cases. An EEG was performed at the district’s health center, on 24 of them. Generalized
tonico-clonic seizures was the main presentation (61%). EEG was
abnormal in half the cases. None but one subject had been previously treated with antiepileptic drugs. The estimated prevalencerate was 9.7 per thousand.
This is the first attempt to assess epilepsy prevalence in the country.
This prevalence appeared lower than expected in a area with frequent documented parasitic infections such as Taenia, Paragonimus,
Angiostrongylus, Gnathostoma sp. which may not account as important contributors to the overall epilepsy burden. Further, larger scale
studies are warranted to confirm the accuracy of the study methods
and findings and to asses the country prevalence.

Among the parasitoses, filariases are nematode helminthic infections, and are very common in tropical and sub-tropical areas of
the world. They are classified according to the localization of
worms in the body: (a) lymphatic system: Wuchereria bancrofti,
Brugia malayi; (b) subcutaneous tissues: Loa loa, Onchocerca
volvulus, Dracunculus medinensis. In these infections, occurrence
of neuropsychological symptoms and/or signs could be the consequence of either: the migration and localization of the adult
worms or their larva (microfilaria) in the nervous system leading
to an encephalitis and/or increased intracranial pressure; an
immunoallergic reaction resulting often from a massive lysis of
microfilaria during treatment.
The symptomatology is then pleiomorph, depending on the
involved filariasis. Acute symptomatic seizures are very often part
of the clinical manifestations.
However, the possibility of a sequelae epilepsy is a matter of discussion in the literature. Case reports and cross-sectional surveys
have raised the point in particular in onchocerciasis but recent
thorough studies issued conflicting results. The Onchocerca
microfilariae did not pass in the blood, and then could not theoretically migrate in the brain through the blood brain barrier,
contrarily to several other filariases, in which occurrence of
epilepsy is indeed more probable, but less studied.

O-059
O-061

EPILEPSY IN LAO PDR: CLINICAL AND EPIDEMIOLOGICAL
ASPECTS AND ISSUES OF CONTROL

DOES CEREBRAL MALARIA GIVE EPILEPSY? ABOUT TWO
EPIDEMIOLOGICAL STUDIES IN SUBSAHARAN AFRICA

ANGERTH T.1, MACTU L.2, VONGPHACHANH P.1, LY S.1, HUC P.2,
LETHI O.1, SIMMALA C.1, VONGPRACHANH F.3, TRAN D.1,
ODERMATT P.4, STROBEL M.1, PREUX P.M.2

NGOUNGOU E.B. 4, DOUMBO O. 1, KOMBILA M. 3, DRUETCABANAC M.4, DULAC O.2, PREUX P.M.4
1. Malaria Research and Training Center, Département d’Épidémiologie
des Affections Parasitaires, Faculté de Médecine, Université de Bamako,
BAMAKO, MALI
2. Hôpital Necker, PARIS, FRANCE
3. Département de Parasitologie-Mycologie-Médecine Tropicale, Faculté
de Médecine, Université des Sciences de la Santé, LIBREVILLE, GABON
4. Institut d’Épidémiologie Neurologique et Neurologie Tropicale,
Faculté de Médecine, Université de Limoges, LIMOGES, FRANCE

1. Institut de la Francophonie pour la Médecine Tropicale, VIENTIANE,
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2. Institut d’Épidmiologie et de Neurologie Tropicale, LIMOGES, FRANCE
3. Setthathirath Hospital, VIENTIANE, LAOS PDR
4. Swiss Tropical Institute, BASEL, SWITZERLAND

Epilepsy is a worldwide public health problem with an estimated
prevalence of 8 per thousand population. Resource poor tropical
countries are more affected. Lack of adequate health services,
socio-economic low status and infections disease are main reasons
for excess burden. In many poor counties sufficient knowledge is
not available to effectively intervene.
Between 2002 and 2005 we conducted clinical, epidemiological
and public health studies in order to estimate the prevalence of
epilepsy in the population, its risk factors and the availability of
treatment.
A door-to-door survey was conducted in a rural district of central
Laos (province of Vientiane) including 4310 villagers. 33 cases of
active epilepsy were diagnosed (prevalence of 7.7 per 1000).
Epilepsy in family history (OR=6,0; CI95%=1,3-28,3), head injuries
(OR=4,4; CI95%=1,1-18,9), absence of latrine in household (OR=2,7;
CI95%=1,0-6,9) and rearing of pork in household (OR=3,7; CI95%=1,49,0) were risk factors identified. No association with cysticercosis
was observed.
The accessibility of anti-epileptic drugs (AE) was studied in four
districts (province of Vientiane municipality). All registered pharmacies (66) were visited. A sample of Phenobarbital was purchased and its quality assessed in a reference laboratory.
In general AE are not widely available. The majority of pharmacies are of level III (70%) where the sale is not authorised. The
three most widely available AE were diazepams (61%),
Phenobarbital (19%) and carbamazepines (10%). Laboratory

Cerebral malaria [CM] is potentially a cause of epilepsy although
few works were carried out to elucidate this assumption. We
report here the synthesis of 2 recent epidemiological studies
(prospective and retrospective) carried out in two malaria-endemic countries, Mali and Gabon.
Methods: An exposed-non exposed study was carried out in
Malian children aged 6 months to 15 years. A case-control study
was carried out on a sample of Gabonese subjects aged 6 months
to 25 years seen within 3 hospitals of Libreville. In these studies
CM was defined according to the WHO clinical and biological criteria. Epilepsy was defined according to the epidemiological definition (ILAE) and confirmed by a neurologist.
Results: In the exposed-non exposed study, we compared 101 having had a CM and 222 non-cerebral malaria (NCM). There were
9.4 times higher risk to suffer from epilepsy after a CM compared
to NCM. In the case-control study, 296 epilepsy cases and 296 controls were compared. The risk to develop an epilepsy with a CM
antecedent was 3.4 times higher, but the coma alone did not represent a statistically significant risk factor compared to the association coma and convulsions.
Conclusion: These two studies show that epilepsy-related CM is an
important problem but under-recognized. They emphasize the needs
for studies to better appreciate the role of convulsions during CM.
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THE QUALITY OF SERVICES OFFERED TO PEOPLE WITH
EPILEPSY IN UNDER-MEDICALIZED AREAS OF SENEGAL

ANTI-RABIES DRIVE IN NEPAL

NDIAYE M.1, SENE F.1, GUEYE L.1, TOURE K.1, SESSOUMA B.1,
NDOYE N.1, SOW A.D.1, DIOP A.G.2, NDIAYE P.1

Trust for Zoonoses and Consumer Awareness, KATHMANDU, NEPAL

1. Clinique Neurologique C.H.U. Fann, DAKAR, SÉNÉGAL
2. Faculté de Médecine, DAKAR, SÉNÉGAL

Rabies is maintained in two inter-related cycles, urban and sylvatic.
Dog bite is the primary source of human and animal rabies infection. The decade long Maoist insurgency in Nepal has displaced
rural people into slum areas of major cities, which in turn created
favorable conditions for population growth of stray dogs. On the
other hand, the successful implementation of community forestry
programme together with the looting of weapons of villagers by
Maoist has been responsible for dramatic increase in number of
wild carnivores in last 5 years. All these facts indicate that rabies
risk and animal bite cases will increase considerably in the future.
The number of patients taking post-exposure rabies vaccination is
steadily increasing as a result of awareness, availability of both
nerve tissue and tissue culture rabies vaccines and more dog bite
cases in urban areas. More than 30,000 cases are reported to
receive post-exposure rabies vaccination annually.
A variety of modern rabies vaccines are available in the market in
competitive price and patients prefer to vaccinate with safe, highly potent modern rabies vaccine. Promotion of responsible dog
ownership and mass vaccination of dogs in urban areas will dramatically improve rabies situation in Nepal. Rabies awareness &
stray dog management programme has been effectively launched
by NGOs.
Replacement of Semple type vaccine should be the prime target
in the public health sector. Intra-dermal schedule of rabies vaccination should be introduced in major Anti-Rabies clinics of Nepal
in order to provide modern, quality vaccine with nominal cost.
Human rabies elimination may be achievable goal in the future
through implementation of comprehensive rabies control programme with the active participation of government and nongovernment organizations.

GONGAL G.

Introduction: People living with epilepsy in Senegal and residing
out of big cities, are often facing huge difficulties to benefit from
modern medical consultation. In addition to cultural factors, lack
of sufficient human and material resources is a major reason of
treatment gap.
Methodology: We investigated twice all the medical structures of
a district of the suburban area of Dakar to evaluate the quantity
and the quality of health personnel, facilities for epilepsy, availability of anti-epileptic drugs, level of knowledge and type of attitude and practice about the management of epilepsy care. The six
months delay between the two investigations was utilized to set
up educational and training programs for health workers and
general population.
Results: The comparison of the results of first versus second
research investigations revealed that dramatic improvement were
obtained about the percentage of consulting patients (3% versus
1.6%), the rate of requested EEG and/or CT-Scanner (99% vs 6%),
the prescriptions of AEDs and the knowledge of about epilepsy
and its care among health workers.
Discussion and Conclusion: Our results demonstrate that there is
a clear-cut lack of material and human resources dedicated to
people with epilepsy in health structures in under medicalized
areas in developing countries. The example of this suburban area
of Dakar, Senegal, reveals that this is a reversible fact.
Progressively and by educative, training and concerted decentralized medical interventions, we can ameliorate the management
of epilepsy in rural and suburban areas.
O-063

INTERESTS OF CYSTICERCOSIS IMMUNODIAGNOSTIC
TOOLS FOR THE DIAGNOSIS OF EPILEPSY IN BURUNDI
PRADO J.A.1, KANOBANA K.2, DRUET-CABANAC M.1,
NSENGIYUMVA G.1, DORNY P.2, GEERTS S.2, BOUTEILLE B.1
1. Institute of Epidemiology and Tropical Neurology, LIMOGES, FRANCE
2. Institute of Tropical Medicine, ANTWERP, BELGIUM

Background: Neurocysticercosis in humans, due to the infection
of the brain by the larval stage of the human tapeworm Taenia
solium, is increasingly recognised as a cause of neurologic diseases
world-wide, especially epilepsy. Clinical presentation is non-specific and diagnosis is often difficult.
Objective: The aim of the study was to compare the benefits of
the detection of antigens (Ag) and of antibodies (Ab) for the
diagnosis of cysticercosis in epileptic patients.
Methods: Serum samples were collected from subjects of prevalent matched case-control design for epilepsy in the Kiremba
area, Burundi, between March and April 2001 (epileptic cases=
303; controls without epilepsy= 606). Antibodies were detected by
enzyme linked immunosorbent assay (Ab-ELISA), and circulating
antigens by Ag-ELISA.
Results: Ab-ELISA and Ag-ELISA revealed 60.7% and 37.6% positivity, respectively, in epileptic cases, in contrast to 35.6% and
20.2% positivity, respectively, in controls. The matched odds ratio
were 3.3 (95%CI: 2.3-4.6) for Ab-ELISA, and 2.8 (95%CI: 2.0-4.1)
for Ag-ELISA.
Conclusion: The risk of epilepsy was high in cases with a positive
Ag-ELISA, although less important than in cases with positivity for
Ab-ELISA. As Ag-ELISA permitted to detect the viable T. solium
cysts whereas Ab-ELISA confirmed only the exposure to the parasite, the link between a positive result for the cysticercosis AgELISA and the occurrence of epilepsy needs to be completed by
neuro-imaging investigations.

45

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

D ia rrho e al d i se ase s

pliance with 7OAC in Senegal, and associated factors involved in
eradication of Helicobacter pylori.
Patients and methods: From November, 2001 to March, 2004, we
studied retrospectively any patient fullfilling the following
criteria: active or subclinical DPD, positive urease test, 7 OAC, without any antibiotic intake one month prior to inclusion. Analysis
was performed in intention to treat (ITT) or per protocol (PP).
Results: 117 patients were included (mean age 39 years, sex ratio
3), 102 of them presenting with active DPD. 92 patients underwent complete evaluation. Mean time between two endoscopies
was 59 days. 92% (PP) / 85% (ITT) patients were symptom-free.
Ulcer healing and eradication of Helicobacter pylori were
achieved in 86%/74% (PP/ITT) and 79%/69% (PP/ITT) respectively.
Conclusion: Eradication rate of Helicobacter pylori was in the
same range of the ones previously
reported in occidental studies. Hence, long term efficacity of OAC
is compromised by the cost of such therapy and uncertainty about
reinfection rate after eradication.

O-065

ANTIMICROBIAL RESISTANCE IN SALMONELLOSIS
IN VENEZUELA
RODRIGUEZ-MORALES A.2, RODRIGUEZ C.N.1, PASTRAN B.1,
GARCIA A.1, MEIJOMIL P.1, JIMENEZ I1.
1. Lab. Microbiology, West General Hospital, CARACAS, VENEZUELA
2. Universidad de los andes, CARACAS, VENEZUELA

Salmonella is one of the most common causes of bacterial foodborne disease in many countries, specially in tropical countries,
representing a major global health problem.
Disease prevention and treatment are complicated by increase in
MDR strains and the lack of an effective vaccine.
In this study we describe isolated Salmonella spp resistance patterns from clinical samples in a Caracas general hospital,
Venezuela. Clinical samples were processed and identified with
standard techniques. In vitro antimicrobial susceptibility of the
isolates was assessed by an agar disk diffusion method using
Mueller-Hinton agar as recommended by NCCLS.
Isolates were tested against 20 drugs, including: piperacillin, ceftazidime, cefoperazone, ceftriaxone, amikacin, gentamicin,
ciprofloxacin, meropenem and imipenem, among others. For the
studied period, 107 clinical strains were isolated. Salmonella
species identified were:
S. enteritiditis (95.3%), S. enterica ss arizonae (2.8%) and S. typhi
(1.9%). Salmonella enteritiditis showed 10.2% of resistance to
gentamicin and 9.1% to tobramycin, with higher susceptibility to
ciprofloxacin (98.3%), imipenem (100.0%) and cefepime
(100.0%). S. enterica ss arizona was 100% susceptible to all tested drugs (including amikacin, gentamicin, ciprofloxacin, cefepime
and imipenem). S. typhi was 100% susceptible to all tested drugs
(including amikacin, gentamicin, ciprofloxacin, cefepime and
imipenem). The emergence of multiresistant strains has important clinical and public health implications for populations at risk,
for this reason surveillance is continuosly needed.

O-068

ANTBIOTIC SENSITIVITY OF SHIGELLA SPECIES
TO COTRIMOXAZOLE AND NALIDIXIC ACID
JAMSHIDI M.1, ZANGENEH M.2, ESTEGHAMATI A.1
1. Hormozgan University Medical Science, BANDAR ABBAS, IRAN
2. Medical Azad University, TEHRAN, IRAN

Shigella is common cause of acute diarrhea and antibiotic therapy shorten duration of disease. Underestanding pattern of sensitivity of Micro organism is important in initiating empirical therapy.
This cross-sectional/ case serise study was done on Shigella species
isolated from cause of acute diarrhea that were reffered to
Bandar Abbas Medical center (South Iran) in 1997 and 1999.
Sensitivity of Shigella specise to Nalidixic acid and Cotrimoxazole
was evaluted by antibiogram (Disk diffusion Method).
In genaral 88 cases of Shigella were evaluted sensitivity to coTrimoxazole and Nalidixic acid were 14.8 and 95.5 percent respectively.
According to results present study Nalidixic acid is recommended
for emprical therapy of acute diarrhea caused by Shigella specise.

O-066

CENTENARY OF THE DISCOVERY OF VIBRIO CHOLERAE
BIOTYPE EL TOR IN EGYPT (1905)

O-069

HELICOBACTER PYLORI IN CHRONIC GASTRITIS
PATIENTS FROM TROPICAL ANDEAN
AND NORTHCENTRAL VENEZUELA: GEOGRAPHICAL
AND ALTITUDINAL INFLUENCES ON INCIDENCE?

CHASTEL C.
Faculté de Médecine, BREST cedex, FRANCE

In 1905, the year when the Pharo Military Tropical School has
been established in Marseille, Felix Gotschlich from the “Conseil
Sanitaire Maritime et Quarantenaire d’Egypte”, in Alexandria,
isolated the Vibrio El Tor from muslim pilgrims coming back from
Mecca. In those days, this “new” bacteria appeared as an enigma
for many of its biological properties were quite atypical. This led
to never-ending disputes about its actual pathogenic power for
humans. Endemic in Indonesia since 1937, V. el Tor emerged in
this country b γ 1961 as a true pathogen, inducing devastating
epidemics of cholera and progressively invading six continents. In
fact, it was only a peculiar biotype of the classical Vibrio Cholerae
01 and responsible for the seventh pandemic during which so
many scientific progresses has been achieved.

FERRER M.V.5, RODRIGUEZ-MORALES A.J.7, BARBELLA R.1,
FERNENDEZ L.2, ARENAS-DE-SOTOLONGO A.3, PETROSINOTEPEDINO P.4, RENDEN-PEZ P.5, PERROT J.C.5, LAKATOS M.6
1. Institute of Pathology, Universidad Central de Venezuela, CARACAS,
VENEZUELA
2. Dept. Pathology, Prez Carreo Hospital, CARACAS, VENEZUELA
3. Dept. Pathology, Medical School, Universidad de Los Andes, MRIDA,
VENEZUELA
4. Dept. Pathology, Medical School, Universidad de Los Andes, MRIDA,
VENEZUELA
5. Medical School, Universidad de Los Andes, MRIDA, VENEZUELA
6. Salud Miranda, CARACAS, VENEZUELA
7. CTIPjwT-NURR, Universidad de Los Andes, TRUJILLO, VENEZUELA

O-067

An important controversy in Helicobacter pylori is the apparent
incidence and eradication different rates reported in countries
and populations, i.e. between China and Netherlands, Europe
and Africa, Europe and Asia. For these reasons anatomopathological evaluations looking for different inflammatory patterns
and Helicobacter pylori presence between two geographical and
altitudinal regions was done in chronic gastritis patients attending our institutions, in Mérida state (Andes region, up to 5007
masl, T.12-26°C) and Caracas (Northcentral region, up to 2765
masl, T.18-26°C), in one year. For this study 288 patients were
included, 79.86% in Mérida and 20.14% in Caracas. Sex distribution was 65.35% females and 34.65% males (p=.05), Mérida
patients; and 58.62% and 41.38%, Caracas patients (p=.05). Most
common pathological diagnosis was chronic severe gastritis
(37.71%) in Mérida patients, followed by chronic moderate gas-

EFFICACITY OF OMEPRAZOLE-AMOXICILLINECLARITHROMYCINE (OAC) TRITHERAPY IN ADULT
DUDENAL PEPTIC DISEASE (DPD) IN SENEGAL
DEBONNE J.2, MBAYE P.1, DIAGNE A.1, NDIAYE A.1, SOUMAH
F.1, BA-FALL K.1, NDIAYE B.1, FALL F.1, DIOP Y.1, CHEVALIER B.3
1. Hôpital Principal de Dakar, DAKAR, SENEGAL
2. Hôpital Laveran, MARSEILLE ARMÉES, FRANCE
3. Hôpital Desgenettes, LYON ARMÉES, FRANCE

Introduction: Although numerous occidental studies have demonstrated the efficacity of seven day course OAC (7OAC) tritherapy,
no data is available in Sub Saharan Africa.
The aims of this study were to assess efficacity, tolerance and com-
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tritis (30.70%) (p=.116), whilst these figures were 31.03% and
24.14% respectively in Caracas (p=.406), no observing significant
difference between regions (p>.05). H. pylori was found in 66.5%
at Mérida and 27.59% at Caracas (p<.001). H. pylori infection has
marked geographical incidence variations. Some studies have
shown geographical differences in genotypes, probably modifying clinical expression and incidence. Previous studies have indicated
that
H. pylori infection rates are influenced by geographical factors.
Present study evaluates gastritis characteristics and
H. pylori incidence demonstrating relationships between different geographical locations and H. pylori incidence, observing
higher incidence in cold and high altitude areas. We conclude
that H. pylori infection is geographically influenced.

N on- com m u nica b le
d i sea ses
O-071

THE CONTROL OF CHRONIC DEGENERATIVE DISEASES
FITS WELL WITH COMMUNITY PROGRAMS FOCUSED
ON “TROPICAL” PRIORITIES. THE THREE YEARS
EXPERIENCE OF ESMERALDAS-ECUADOR
TOGNONI G.1, ANSELMI M.2, ARMANI D.3, IBARRA S.4, PRANDI
R.3, AVANZINI F.5, MONTALVO G.3
1. Istituto di Ricerche Farmacologiche Mario Negri, MILANO, ITALY
2. Centro per le Malattie Tropicali, Ospedale Sacro Cuore, NEGRAR,
ITALY
3. CECOMET, ESMERALDAS, ECUADOR
4. Area de Salud Borbón, Ministero de Salud Pública, BORBÓN, ECUADOR
5. Istituto di Ricerche Farmacologiche Mario Negri, MILANO, ITALY

O-070

ASCARIS LUMBRICOIDES AND TRICHURIS TRICHIURA
INFECTIONS IN INSTITUTIONALIZED CHILDREN

Background: Chronic degenerative, specifically cardiovascular, diseases are becoming health priorities of “tropical” countries. This
fact has challenged an important reorientation of the culture and
organization of health services, traditionally focused on infection
and mother and child health problems. The control of hypertension, the most plausible cause of a perceived excess risk of cardiocerebrovascular events in a black population of the rural province
of Esmeraldas, Ecuador (Lancet; 361:1186-7), was included in the
community programs of education and monitoring.
Results: Out of the random sample of 4284 individuals screened
by the local health teams, 1542 (36%) were found hypertensive
(only 12.5% on pharmacological treatment; 0.3% with controlled
BP values). Over 1.5 years, while drugs were made accessible at a
symbolic cost of 1 dollar/month, up to 82% of patients at higher
risk were treated, with a stable 50% full compliance, and 19% of
optimal control.
Conclusions: The impressively favourable results document that
participation and follow-up, cornerstones to control transmissible
and poverty diseases, provide a most favourable framework to
take care of the more fashionable and advertised “diseases of
transition”, thus assuring also a closer collaboration with doctors
much less interested in more traditional “tropical” public health
issues.

OLARIU T.R., KORECK A.
University of Medicine and Pharmacy Victor Babes, TIMISOARA, ROMANIA

The prevalence of parasitic diseases was investigated in a
Romanian children care unit. We investigated 173 institutionalized children aged 2 to 12 years. Stool and blood samples were
taken at the same time. Stool examinations were performed
using the iodine stain technique for the identification of protozoan cysts, and the Willis Hung method, a special technique for
the identification of helminth eggs. Eosinophil values were determined by differential white blood cell count with May-Gr_nwaldGiemsa staining. Ascaris lumbricoides and Trichuris trichiura were
identified in 49 (28.32%), and 38 (21.96%) cases, respectively.
Giardia lamblia, Enterobius vermicularis, Hymenolepis nana, and
Entamoeba coli were also diagnosed. Association of geohelminths Ascaris lumbricoides and Trichuris trichiura was found
in 31 children, representing 63.26% of Ascaris and 81.57% of
Trichuris infections. Clinical and laboratory examinations were
conducted to investigate the presence of symptoms and
eosinophilia in patients with helminth infections. We also evaluated the efficacy of albendazole in the therapy of ascariasis and
trichuriasis. Albendazole proved to be safe and very effective in
geohelminth infections. It is the drug of choice for Ascaris and
Trichuris infections, administered 10 mg/kg twice daily for 3 days.
After successful treatment with albendazole no clinical manifestations were observed.

O-072

ASTHMA IN A TROPICAL EMERGENCY DEPARTMENT:
A PROSPECTIVE SURVEY
BELLEFLEUR J.P., PEIGNE V., MENDY Y., DIOUF I., LARRE P.
Hôpital Principal, DAKAR, SÉNÉGAL

Few epidemiological data are available about asthma in tropical
area. We conducted a prospective observational study at the
emergency department of our institution from April 15th 2004 to
June 22nd 2004. Inclusion factors were: acute respiratory distress
with a personal history of asthma or paroxystic dyspnea and age
over 15. Exclusion criteria were diagnosis of chronic obstructive
pulmonary disease or of congestive heart failure, first episode of
paroxystic dyspnea, age below 15 and life-threatening respiratory failure. 26 subjects were eligible for the study. The mean age
was 45 years (15 – 65). 20 (77%) were men. 5 (19%) were smokers. 5 presented an exacerbation of chronic persistent asthma but
only one of them had a long-term treatment by inhalated corticosteroids. The mean peak flow value was 172 l/mn (60 – 350).
9 patients came at the emergency room during the first 24 hours
after the onset of the crisis. In 5 cases, the time spent between the
onset of the dyspnea and the emergency room attendance was
5 days or more. This delay seems related to a poor knowledge of
the disease. This study gives information about asthma in
Senegal: most patients with a personal history of asthma lack
long-term treatment and education about asthma.
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PULMONARY ARTERIAL HYPERTENSION. RETROSPECTIVE
STUDY ABOUT 13 CASES AT HÔPITAL PRINCIPAL DE DAKAR
NDIAYE A.R.1, THIAM M.1, FALL P.D.1, NIANG A.R.1, FALL K.B.1,
NDIAYE B.1, CARMOI T.1, DEBONNE J.M.2, MBAYE P.S.1

O-075

STUDIES ON HUMAN TRYPANOSOMIASIS IN DELTA STATE,
NIGERIA

1. Hôpital principal de Dakar, DAKAR, SÉNÉGAL
2. Hôpital d’Instruction des Armées Laveran, MARSEILLE, FRANCE

NMORSI P., EGWUNYENGA A., PALMER A.
Pulmonary arterial hypertension (PAH) is rare and is object of few
studies in Africa. Authors report results or a retrospective study
about PAH at Dakar.
Objectives: Analysis for epidemiological, clinical, etiological and
evolutive data.
Material and Methods: Retrospective Study over one year at
Hôpital Principal de Dakar. Criteria of inclusion: Pulmonary arterial pressure equal to or higher than 60 mmHg and Presence of an
important dilatation of cardiac right cavities at the cardiacdoppler ultrasonography. Criteria of exclusion is presence of arterial hypertension or valvulopathy.
Results: Mean age of the 13 patients included was 42 years. Sex
ratio men / women was 0,4. Clinical signs were dominated by dyspnea staged by NYHA and WHO. Five patients were classified on
stage II, 4 on stage III and 3 on stage IV. One noted 3 primitive
forms and 10 cases of secondary PAH. Causes of secondary PAH
were dominated by chronic obstructive broncho pneumopathy:
3 patients, pulmonary fibrosis: 3 cases and pulmonary embolism:
2 patients. Two systemic diseases were found (1 Gougerot syndrom and 1 scleroderma). Six cases of death were noted. Two
patients with primitive PAH and severe clinical course were treated by Sildenafil (Phosphodi-estherase 5 inhibitor) with improvement of functional clinical signs and quality of sur-vey. Others
patients presented a persistence of clinical symptoms.
Comment: PAH is rare and has a reserved forecast in Africa. It
must be depisted in front of evocative context. The treatment of
causal pathology is the more efficiency when the etiology is available. In the cases of primitive PAH, new drug like endothelin
receptor antagonists or prostacyclin analogues are unavailable
and limit therapeutics opportunities in Tropics.

Delta state university, abraka, ABRAKA, NIGERIA

Trypanosomiasis is currently on the rise in sub-sahara Africa, with
over 200 million people at risk of contracting the disease.
However less than 40 million are under surveillance, of which only
40000 are diagnosed and treated due to difficulty of diagnosis,
remoteness of some affected areas, and lack of sufficient awareness about the disease. This study was undertaken to improve
knowledge of endemic foci of human’s trypanosomiasis in
Nigeria. Five communities in Ethiope East Local Government Area
of Delta State, Nigeria were investigated. Of a total of 2500 subjects studied, 293(11.72%) were seropositve by CATT technique.
38 (1.52%) of the seropotive cases were parasitologically confirmed by detection of parasites in the blood, body fluids and tissues biopses. Investigation of the knowledge of the subjects
about trypanosomiasis showed that 21.6% were aware of the disease, 13.0% know the vector of trypanosomiasis. 17.2% believed
that the disease is a taboo and that infected individuals should be
excommunicated from the community. 25.0% are aware that trypanosomiasis is treatable in hospitals, while 5.40% were of the
view that the disease ca be treated only by non-orthodox means
(native doctors). The study underscored the need for increased
active search of trypanosomiasis in Nigeria and the design of
health policies aimed at improving community awareness and
participation in human trypanosomiasis control in Nigeria.
O-076

DIAGNOSIS AND TREATMENT OF THE FIRST HUMAN
CASE OF TRYPANOSOMIASIS CAUSED
BY TRYPANOSOMA EVANSI

O-074

KATTI R.1, DANI V.2, SALKAR H.2, SHEGOKAR V.2, POWAR R.2,
JOSHI P.2, JANNIN J.3, TRUC P.4

CORONARY HEART DISEASE: (CHD) A MULTICENTRAL
RETROSPECTIVE STUDY IN DAKAR (SENEGAL)
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DIAO M.1, DIEYE B.1, NDIACK B.2, FALL M.3, FALL P.3, PEMBA
I.1, SARR M.1, THIAM M.3, KANE A.2, DIOP B.1, SARR M.1, BA
A.1, DIOUF S.
1. CHU Le Dantec
2. Hôpital Grand Yoff
3. Hôpital Principal de Dakar, DAKAR, SÉNÉGAL

Directorate of General Health Services, BOMBAY, INDIA
Department of Medicine, Government Medical College, NAGPUR, INDIA
WHO/OMS, GENEVA, SUISSE
IRD, MONTPELLIER cedex 5, FRANCE

For 5 months, an Indian farmer presented a fluctuating parasitaemia associated with febrile episodes. Morphological examination of the parasites indicated the presence of trypanosomes
belonging to the species Trypanosoma evansi, the causative agent
of animal trypanosomiasis called surra. Clinical, biological examinations are presented, as well as efficiency of treatment regimen
using suramin and follow up. This is the first case reported of
asian human infection and appropriated treatment, probably due
to a mechanical transmission of T. evansi from an infected animal
to human.

The increasing number of health centres and the change of a live
style increase the occurrence of CHD despite the limited therapeutic possibilities. The aim of this study was to describe its particularities.
Method: A retrospective study conducted in three different hospitals in Dakar from May 1st 2001 through July 1st 2003 concerned all patients over 30 and hospitalised. Diagnostic was based
on clinical and/or Para clinical data: clinical, electrocardiogram,
radiology, echography and coronagraphy (for some patients).
Results: One hundred and fifty patients age range 35 – 85 years,
median 60 years were included and represented an occurrence
rate of 6.07%. The average of cardiovascular risk factors was 2.4:
hypertension: 54.8%, dyslipemia: 38.6%, diabetes: 28.9%, tobacco: 25%, obesity: 17%. One hundred and nine (72%) patients
were admitted for chest pain. Only 30% had S.T-segment elevation at the entrance and 70% after a necrosis constitution.
Electrocardiogram showed abnormalities in the anterior wall in
47%. Rhythm and conductive disturbances were detected in 6 and
17%, cardiomegaly noted 64%. Echocardiography was only normal in 27 cases (18%) and detected left ventricular dysfunction in
50%. An achieved coronagraph in five (5) patients benefited from
thrombolytic treatment and three treated by angioplasty with
stents. The rate of immediate mortality was 16.6%.
Conclusion: CHID is increasing in Dakar. Yet, modern therapeutic
means are very limited. Hence the urgent is prevention to fight
against cardiovascular risk factors and public health authorities
must equip the mains centres for an efficient medical care.
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DRUG TOXICITY AND FINANCIAL BARRIERS ARE
THE MAIN DETERMINANTS OF LOW PARTICIPATION
OF THE POPULATION IN THE HAT CONTROL PROGRAM
IN THE DEMOCRATIC REPUBLIC OF CONGO
ROBAYS J.2, LUTUMBA P.1, LUBANZA S.4, KANDE V.B.K.M.3,
VAN DER STUYFT P.2, BOELAERT M.2, LEFÈVRE P.2
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4.

PNLTHA, KINSHASA, CONGO
Prince Leopold Institute of Tropical Medicine, ANTWERPEN, BELGIUM
PNLTHA, KINSHASA, CONGO
University of Kinshasa, KINSHASA, CONGO

Introduction: Active case finding programs by mobile teams are in
practice the cornerstone of West African Human African
Trypanosomiasis control. Low attendance rates and low proportion of diagnosed patients presenting themselves for treatment
are the main problems.
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to medical surveys. This was interpreted to reflect problems
between ethnic communities, which usually occur due to land use
conflicts in this area, but which have been accelerated by the war.
During this period of trouble, assessing the real importance of
HAT appears very difficult by only doing medical surveys because
of their low impact. On the opposite we noticed an increase of
HAT detection by passive surveillance. In other countries of West
Africa, Guinea seems to be highly affected by HAT, whereas small
surveys in Benin, Mali, and Burkina Faso showed a less dramatic
situation.

Objective: Study HAT perception, assess acceptability of control
activities and identify barriers to access amenable to intervention.
Methods: In September 2004 we conducted 33 focus groups
amongst beneficiaries of the program amongst different ethnic
groups in a savannah and in a fluvial setting.
Results: The population had a very detailed knowledge and
understanding of transmission, utility of screening, symptoms and
treatment. Side effects and risks of arsobal treatment were feared
and the sudden death of previously asymptomatic people when
treated was attributed to witchcraft, to which one becomes more
vulnerable when the diagnosis is disclosed in public. Lack of confidentiality was also a problem because HAT has a stigma as a
mental disease. Lumbar punctures, especially when done in public, were disliked but less feared. Financial barriers are for many
patients a major obstacle.
Conclusion: Less toxic drugs, lowering financial barriers and
improving confidentiality of the screening would have a considerable impact on the participation in HAT control.
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DOT-ELISA FOR DIAGNOSIS OF CNS INVOLVEMENT
IN HUMAN AFRICAN TRYPANOSOMIASIS
COURTIOUX B.6, BISSER S.7, M’BELESSO P.5, NGOUNGOU E.4,
GIRARD M.4, NANGOUMA A.3, JOSENANDO T.2, JAUBERTEAU
MARCHAN M.O.1, BOUTEILLE B.4
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RE-EMERGENCE OF SLEEPING SICKNESS AS A PUBLIC
HEALTH PROBLEM IN TANZANIA: EXISTING ISSUES
AND CHALLENGES
MALELE I.
Tsetse & Trypanosomiasis Research Institute, TANGA, TANZANIA

The epidemiology of Trypanosoma brucei rhodesiense is subject
to interactions between human beings, tsetse flies and the
domestic and wild animals. Wild and domestic animals are reservoir hosts of trypanosomes. Control of the disease can be
achieved by controlling the vector that transmits trypanosomes
and treatment of infected people. Treatment of sleeping sickness
is effective only if there is a continuous surveillance of the population at risk and accurate case detection. This can be achieved
through accurate and proper diagnosis of the causative organisms. A study carried out to find the status of the disease in western Tanzania by active case detection, entomological survey and
interviews by questionnaires revealed several reasons which have
contributed towards the re emergence of sleeping sickness as a
public health problem in the affected communities. Distances to
the health centers, poor diagnostic capability, lack of diagnostic
equipments and supplies, lack of smooth availability of drugs,
uncoordinated vector control activities, poverty and ignorance
about disease transmission are some of the factors which have
fueled the resurgence of the disease. Despite the efforts done by
affected communities in construction of dispensaries, still antitrypanosomes drugs can not be administered in these facilities
due to the fact that they need to be administered intravenously.
In this paper, existing issues and challenges facing the control of
sleeping sickness and ways to curb the transmission of the disease
are suggested.

Human African trypanosomiasis (HAT) is a fatal disease characterised by a hemo-lymphatic stage 1 followed by a meningoencephalitic stage 2 which is fatal without specific treatment.
Toxicity of drugs used to treat the meningo-encephalitic stage
needs a precise staging. Anti-neurofilament (NF) and anti-galactocerebrosides (GalC) antibodies have been described as potential
markers of CNS involvement in cerebrospinal fluid (CSF). However,
their use needs a field adapted test. We describe here a dot-ELISA
method, adapted to the detection of anti-GalC and anti-NF antibodies in CSF. The aim of this study is to determine the value of
dot-ELISA to discriminate the two stages of HAT, especially in
early CNS involvement. Nitrocellulose strips were sensitised with
both purified bovine NF and GalC and have been developed in
laboratory before evaluation during field surveys in Angola and
Central African Republic on 140 CSFs. Compared to our combined
stage determination criteria (i.e. CSF cell count ≥20 cells/µL, CSF
IgM concentration ≥100 mg/mL, and/or presence of trypanosomes
in the CSF), combined detection of CSF anti-NF and CSF anti-GalC
by dot-ELISA gave 83.2% sensitivity and 100.0% specificity. This
dot-ELISA could be a useful test to diagnose CNS involvement in
HAT in the less equipped laboratories or in the field situation and
to improve the treatment of patients.

O-079

EVOLUTION OF SOME SLEEPING SICKNESS FOCI IN
COTE D’IVOIRE AND WEST AFRICA FROM 2000 TO 2004
SOLANO P.1, KABA D.1, DJE N.N.2, COURTIN F.3, GARCIA A.4,
KOFFI M.1, JAMONNEAU V.3, CUNY G.3
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The aim of this work was to evaluate the situation of HAT (Human
African Trypanosomosis, or sleeping sickness, transmitted by
tsetse flies) in Côte d’Ivoire from 2000 to 2004, taking into
account the particular context of the war which happened in september 2002. During this period, 250 patients were diagnosed
with HAT, either by medical survey with mobile teams (57000 people screened), or by passive detection. As a first result, it appeared
that HAT prevalence decreased since the beginning of political
troubles. However it came out that this apparent decrease was
due to a weak coverage of the population, especially the
Sudanese people who are considered to be the most at risk of
HAT. In addition, there was an ethnic difference in participations
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P la smo d i um vivax
malaria
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EFFECTS OF PLASMODIUM VIVAX MALARIA
IN PREGNANCY IN BOLIVIA (SOUTH AMERICA)
MOLLINEDO S.1, DIAZ V.2, SANTALLA J.A.2, POSTIGO J.R.2,
AVILA J.C.3, SCHNEIDER D.2, BRUTUS L.2, MOLLINEDO R.4
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ATTRIBUTABLE FRACTION BASED DEFINITIONS
AND INCIDENCE OF SYMPTOMATIC P. VIVAX MALARIA
IN YOUNG PAPUA NEW GUINEAN CHILDREN
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Malaria Control Program, GUAYARAMERIN, BOLIVIE
Malaria Control Program, LA PAZ, BOLIVIE

The effects of Plasmodium falciparum malaria in pregnancy are
well documented. In contrast, there is little information on
P. vivax impact during pregnancy while it is the most prevalent
species in the Americas. This study was carried out on all women
delivering in two district hospitals in Bolivia between December
2002 and August 2004. Thick and thin blood films were collected
from the women before delivery, and searched for malaria parasites. Haemoglobin was determined using a Hemocue®. At delivery, blood films were taken from the placenta, stained with
Giemsa and searched for parasites. Of 1463 examined women who
gave birth to live singleton babies, 81 (5.5%) were infected by P.
vivax in peripheral blood and 39 in placental blood (2.7%).
Placental P. vivax infections were associated with an increased risk
of severe maternal anaemia (<8g/dl) (RR 2.4 [1.1-5.2]) and low
birth weight (<2500g) (RR 3.9 [1.9-8.0]). The population attributable risk percent (PAR%) of severe maternal anaemia and low birth
weight associated with placental P. vivax infection were respectively 3.8% and 7.2%. This study documented in the Americas the
harmful effects of P. vivax malaria in delivering women increasing
the risks of severe maternal anaemia and low birth weight.

1. Center of Global Health and Diseases, Case Western Reserve
University, CLEVELAND, USA
2. Helen Keller International, JAKARTA, INDONESIA
3. Swiss Tropical Institute, BASEL, SWITZERLAND
4. PNG Institute of Medical Research, GOROKA, PAPUA NEW GUINEA

While there is a considerable literature on the relationship
between parasite density and risk of febrile illness for P. falciparum infections, much less is know about such a relationship in
other malarial species. Here we present age-specific attributablefractions based definitions for febrile illness due to P. vivax in a
highly endemic community in Papua New Guinea. Parasite densities in both febrile cases and in asymptomatic infants were compared and a Bayesian non-parametric mixture decomposition
algorithm was used to estimate the proportion of fevers attributable to P. vivax malaria. In all age groups, the fraction of fever
attributable to P. vivax was low at densities below 800 parasites/µl. In contrast, densities in excess of 2000 parasites /µl were
mostly symptomatic. However, a case definition for symptomatic
P. vivax malaria using a cut-off of 500 parasite /µl yielded sensitivities and specificities of >90% in all age groups, except children 24 year of age. Using data from both active and passive case detection, the incidence of P. vivax-attributable fevers was determined
for children <5 years of age. In passive cases detection incidence
was found to peak in the 1-2 year old children in
passive, whereas incidence for active case detection peaked in
1-3 year old children.
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MAJOR BURDEN OF P. VIVAX INFECTION IN PAPUA,
INDONESIA; A REGION WITH HIGH LEVELS
OF CHLOROQUINE RESISTANCE
TJITRA E.1, WARIKAR N.2, EBSWORTH E.P.2, KENANGALEM E.3,
SUGIARTO P.4, OKOSERAY M.J.3, RINI J.3, ANSTEY N.M.5,
PRICE R.6
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TRAFFICKING PATHWAYS FOR UPTAKE AND DELIVERY
DURING INTRAERYTHROCYTIC PLASMODIUM VIVAX
ASEXUAL CYCLE
BRACHO C.1, DUNIA I.2, ROMANO M.1, RAPOSO G.3, DE LA
ROSA M.1, BENEDETTI E.L.2, PÉREZ H.A.1
1. Instituto Venezolano de Investigaciones Científicas, CARACAS, VENEZUELA
2. Institut Jacques Monod, PARIS, FRANCE
3. Institut Curie, PARIS, FRANCE

Aim: To define the burden of vivax malaria in Timika, Papua,
Indonesia, an area where drug resistant P. falciparum (Pf) and
P. vivax (Pv) are highly prevalent.
Methods: Malariometric data were collected from quarterly cross
sectional school surveys, weekly recording of all malaria slides and
daily hospital records.
Results: In a population of 128.000 persons with good access to
healthcare facilities, there were 50.020 cases of slide confirmed
symptomatic malarial infections in 2004 (400 per 1000 per year) of
which 38% of were attributable to P. vivax. Cross sectional surveys
demonstrated asymptomatic carriage of Pv in 2% (48/2522) of
school children. Vivax malaria was responsible for 19% (524/2457)
of all hospital admission for malaria, rising to 40% (80/197) in
those aged less than 1 year. Inpatient mortality due to vivax
malaria was 1.6% (8/502) with severe anaemia (<7g/dl) present in
46% (138/303) patients and respiratory distress in 5% (26/498).
Patients with Pv were 1.2 fold [95%CI 1.0-1.4] more likely to be
severely anaemic than those infected with Pf; p=0.04. Overall
vivax malaria was responsible for 5% of the total bed occupancy
at the hospital compared to 20% for falciparum malaria.
Conclusions: Chloroquine resistant P. vivax is a cause of considerable morbidity and healthcare expenditure in Papua, Indonesia,
particularly in young children.

During the blood cycle of malaria parasites the high rate of intracellular growth requires host-parasite metabolic interactions. This
active traffic into and out the host-cell and parasite is insured by
structural and functional devices, which are generated within the
erythrocyte. Several ultrastructural and immunocytochemical
studies have described after parasite invasion the development of
a tubovesicular membrane network (TVM) which may extend
from the parasitophoric compartment to the host plasma membrane. In a previous investigation we described the ultrastructural and immunocytochemical features of the TVM in Plasmodium
vivax and demonstrated that this system is involved in the traffic
and delivery to the erythrocyte plasma membrane of parasite synthesized proteins. Conversely, the mechanism of macromolecules
uptake needed for parasite homeostasis, is not clearly understood. In the present study we described the presence of unitary
or clustered thick membrane profiles in the P. vivax-infected erythrocyte cytoplasm. These structures have common biochemical
and immunocytochemical markers with “caveolae” and rafts.
These specialized membrane domains have a specific lipid and
protein composition and at least a temporary stability that makes
them floating along the fluid membrane lipid bilayer. We investigated whether these caveolar structures could be involved in
metabolic uptake rather than been the terminal station of the
cargo delivery. We thanks to FONACIT (grants S1-2000000633,
F-2000001531), FONACIT-ECOS-NORD (grant 2003000313-V04S02).
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IMMUNE RESPONSES TO THE PLASMODIUM VIVAX
DUFFY BINDING PROTEIN IN INDIVIDUALS WHO
HAD EXPERIENCED THEIR FIRST P. VIVAX INFECTION

O-088

MYCOBACTERIUM CANETTI TUBERCULOSIS INFECTIONS

CERÁVOLO I., SOUSA T., SANCHEZ B., OLIVEIRA S.,
CARDOSO J., BRITO C., CARVALHO L.
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The Duffy binding protein of P. vivax (DBP) is a critical adhesion
ligand that participates in merozoite invasion of human Duffy
positive erythrocytes. A small outbreak of P. vivax malaria, in a
non-malarious area of Brazil, offered us an opportunity to investigate DBP immune response among individuals who had their
first and brief exposure to malaria. We demonstrate that
although only 20% (5 out of 15) of the individuals who had experienced their first P. vivax infection develop antibodies to DBP, a
secondary boosting can be achieved by the time of a P. vivax
relapses. To examine the ability of these anti-DBP outbreak sera
to inhibit the erythrocyte receptor recognition, we used an in
vitro erythrocyte-binding assay, in which the DBP ligand domain
from a P. vivax reference clone (Sal-1) was expressed on the surface of COS cells (plasmids were kindly provided by Dr. J H Adams,
Notre Dame University). Because anti-DBP outbreak sera could
not inhibit the erythrocyte-binding activity of Sal-1DBP, we analyzed the P. vivax outbreak isolates to identify polymorphisms in
the critical binding region of DBP. DNA sequences from primary/relapses samples demonstrated that a single dbp allele was
detected in the outbreak area, and this allele differs, within the
critical binding motif of DBP, at multiple codons from the reference clone Sal-1. This is the first evidence of strain specificity in
the natural immune response against DBP.
Supported by UNICEF/UNDP/Word Bank/WHO/TDR, CNPq &
FAPEMIG.

About 33 cases of mycobacterium canetti tuberculosis, the
authors describe the principal characteristics of those infections.
These 33 cases were diagnosed in Republic of Djibouti, or after a
stay in that country between 1998 and 2001.
The epidemiological, clinical and radiological aspects are considered.
The cultural characteristics are deceptive since they simulate
those of a non tuberculosis mycobacterium. The recourse at a
genotypic identification is necessary.
Mycobacterium canetti is a sensitive strain to most of tuberculosis
antibiotics except streptomycin.
Several questions still have no answer: what is the reservoir of
mycobacterium canetti ? When did it appear?
O-089

EVALUATION OF ANTIRETROVIRAL THERAPY (ART)
OF PATIENTS WITH HIV INFECTION AT THE HÔPITAL
PRINCIPAL DE DAKAR
BA-FALL K.1, GUEYE P.1, LEFEBVRE N.1, FALL I.2, SAID ALI SAINDOU
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Objective: To evaluate clinical efficacy, tolerance and compliance
criteria after the first six months of ART.
Method: A retrospective study was carried out between August
1998 and June 2003, for all patients under ART. Main criteria of
judgment assessed at inclusion (M0) and at sixth month (M6)
were: body mass index (BMI), CD4 level, viral load, side effects,
opportunistic infections, death.
Results: 127 patients were included (sexe ratio M/F=1.2, mean
age=41), 99 were evaluated at M6. HIV1 represented 90%. At M0,
AIDS stage was 77%; patients following
tritherapy (95%) and bitherapy (5%). At M6, remaining opportunistic infections (13 patients) were: Candida infections (6), herpetic
infections (5), shingles (2). BMI increased from 20.1 to 21.6. Viral
load declined by 5.34 log (undetectable for 89%). Mean CD4 cell
count increase was 118/µL. Compliance was good for 90% patients.
Side effects were: gastrointestinal disturbance (14%), peripheral
neuropathy (9%), acute toxic hepatitis (6 patients, 3 deaths, 4 with
HBs positive antigen), one toxic epidermal necrolysis (dead). At M6,
lethality was 11.8% (15/127), 9 cases were due to AIDS, 5 cases to
treatment and one non specified. 13 patients were lost.
Conclusion: This study confirms feasibility, clinical, immunological
and virological efficacy of ART in Africa. Results are similar to
other African studies (like ISAARV in Senegal). Results could be
improved by widespread voluntary testing and early treatment.

O-086

EXPERIMENTAL AND NATURAL TRANSMISSION
OF PLASMODIUM VIVAX TO HUMANS
IN THE NETHERLANDS
VERHAVE J.P.
Radboud University Medical Centre, NIJMEGEN, THE NETHERLANDS

When tertian malaria was prevalent in The Netherlands, several
experimental infections with volunteers were performed. A stimulating chance for biological studies was the use of therapeutic
malaria for neurosyphilis patients.
Diverse biological phenomena were explained by exposure of
patients or volunteers to infected anophelines. One was the long
latency between exposure and clinical signs (average 8 months).
Under natural conditions an infection would occur after one mosquito bite. Only exposure to many mosquitoes could result in the
short latency time, known from tropical tertians. Sporozoites
appear (genetically?) programmed to either delay their pre-erythrocytic development or proceed to schizogony in the liver. It
may be derived from the Dutch experiments with 5-12 mosquitoes per volunteer that about 1000 sporozoites were enough to
comprise some short latency sporozoites.
The number of infectious bites also determined the number of
relapses after a primary attack: the shorter the time between
infection and disease (due to more sporozoites) the higher the
chances of repeated relapses. Analysis of primary cases and
relapses from the previous year was used to predicting the incidence of the next year.
These experiments, which shed light on the intruiging epidemiology of vivax infections in Europe, were carried out in compliance
with practices that are quite different from todays regulations for
experimental falciparum malaria in humans.
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A PROVINCIAL TB COMMISSION DILIGENTLY SUPPORTS
THE DIAGNOSIS OF SMEAR-NEGATIVE TUBERCULOSIS
IN CUBA
GONZALEZ E.4, SEVY J., MACHADO D.1, PERALTA M.5,
MATTHYS F.2, VAN DER STUYFT P.3
1. Pneumology University Hospital Benéfico Juridico, HAVANA CITY, CUBA
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4. Pedro Kouri, HAVANA CITY, CUBA
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Due to the limitations of the currently available tests, diagnosing
smear-negative TB remains a challenge. In 1995 a provincial TB
commission (PTBC), composed of senior experts, was created in
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Havana to support the diagnostic process. All doctors of the
province can expose and discuss, at the weekly PTBC meeting the
available evidence on their suspect TB cases. Complementary
examinations can be requested and a diagnosis is reached by consensus.We crosschecked notification data of the National
Program for Tuberculosis Control (NPTC) between August 2001
and September 2002, with the register of the PTBC.Seventy eight
out of the 120 suspect TB cases (65%) discussed at the PTBC were
diagnosed with TB, 61 (78%) of them with smear-negative or
extra-pulmonary TB. At the same time 100 cases of smear-negative TB from Havana were notified to the NPTC. Of those, besides
the 61 above, 11 others (co-infected with HIV) had been discussed
at a parallel HIV/TB commission. Thus, only 28% of notified
smear-negative TB cases had not been submitted to an expert
panel. Of these 11 were smear-negative but culture positive cases
and others were patients diagnosed at tertiary care facilities. We
conclude that the PTBC is a well functioning reference body and
that it is a promising tool to improve the quality of the diagnosis
of smear-negative TB.

between September 2003 and 2004, 23 patients with sterile
pyuria, albuminuria or hematuria were selected for the diagnosis
of tuberculosis of the urinary tract. Urine samples were positive
for M. tuberculosis (smear examination, culture and confirmation
by IS 6110 PCR) in six (26%) of these patients. Albuminuria was
the most common laboratory abnormality (5 out of 6 patients)
followed by pyuria (4/6) and hematuria (3/6). None of the patients
had a positive skin test. 1 patients had an abnormal chest x-rays
but no pulmonary TBC was diagnosed. In another patient additionally lymph node tuberculosis was diagnosed. We conclude
that genitourinary tuberculosis is very common in our AIDS
patients and that an algorithm base on a simple urine examination has a very high predictive value for the diagnosis of genitourinary tuberculosis.
O-093

A PARADOXICAL AGGRAVATION’S SYNDROME OF
TUBERCULOSIS DURING ANTIRETROVIRALE TREATMENT
NDIAYE A.R., NDIAYE A.R., SANE M., NIANG A., BA FALL K.,
CAMARA P., GUEYE P.M., BA P.S., CARMOI T., MBAYE P.S.
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ADJUVANTED RECOMBINANT FPV AND MVA
AS AFRICAN HIV VACCINE CANDIDATES

The association tuberculosis-HIV saw its forecast modified by tri
therapy thanks to the immunizing restoration. Success has been
moderated by a new phenomenon.
Observation: A 32 years old woman was hospitalized for cough,
fever, slimming not quantified, asthenia and intermittent diarrhoea, moving for three months in spite of several treatments.
She presented a faded general state, a paleness of mucous membranes, a temperature at 39 °C and a condensation’s syndrome
with dense opacities at the thoracic right base and parahilary non
infiltrative. After examination of negative spittle and gastric casing, bronchoalveolar washing found BAAR at direct examination,
identified mycobacterium tuberculosis after culture. Retroviral
serology was positive of VIH1 with CD4 rate at 108/mm 3.
Treatment started with anti tuberculosis drugs and anti retroviral
(Combivir: AZT 300mg +3 TC 150mg, STOCRIN 200 Mg). The immediate evolution is favourable, but 3 months later appeared fever
with 38 °C, a not very productive cough and an extension of the
initial lesions. Endoscopic control was normal and cultures sterile.
CD4 rate was 298/mm3. Clinical and radiological evolutions were
favourable.
Comment: This syndrome of paradoxical aggravation, has complex pathogenesis, related to the immunizing restoration. The
improvement immunizing response under ARV would involve at
the patient a temporary exacerbation of symptoms. The therapeutic option is only directed either with the maintenance of
associated treatments or only anti tuberculosis treatment and
associating the ARV later. The existence of this syndrome especially deserves to be known experts in Africa where tri therapy
begins popularized in many countries reached by the pandemic
HIV infection.
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Modified vaccinia Ankara (MVA) and attenuated fowlpox (FP9)
are poxviruses that have been safely administered to humans.
Both viruses can be successfully grown in chick embryo fibroblasts
but do not replicate in human cells. They are large DNA viruses
that have no apparent restriction in the quantity of additional
recombinant DNA they can accommodate. Both recombinant
MVA and recombinant fowlpox have been developed by other
groups as HIV vaccine candidates, especially in heterologous
prime-boost combinations with DNA vaccines. These vaccine regimens principally elicit cytotoxic T lymphocyte responses that are
thought to be an important component of immunity to HIV. It is
increasingly recognised that it would be beneficial for vaccine
candidates to elicit neutralising antibodies to primary isolates of
HIV as well, but this has proved an elusive goal. There are two key
problems to be addressed in this regard: vaccine candidates have
to express the correct epitopes capable of eliciting broadly crossreactive neutralising antibodies to HIV, and they have to provide
potent stimulatory signals to the relevant B cells so that high
titres of neutralising antibodies are obtained. We have successfully constructed complex MVA and FP9 recombinants expressing
HIV gene products from African clades and immunostimulatory
proteins. These vaccine candidates are designed for optimal effectiveness in humans and are suitable for study of immunogenicity
in non-human primates. We will describe the method used and
the validation of purity and recombinant gene expression of
these novel HIV vaccine candidates.

O-092

A SIMPLE ALGORITHM FOR THE DIAGNOSIS OF AIDSASSOCIATED GENITOURINARY TUBERCULOSIS
DE WAARD J.H.1, PÉREZ S.2, ANDRADE M.2, BERGEL P.2,
BRACHO Y.1
1. Laboratorio de Tuberculosis, Instituto de Biomedicina, CARACAS,
VENEZUELA
2. Medicina Interna, Hospital Vargas, CARACAS, VENEZUELA

Genitourinary tuberculosis is hardly diagnosed in AIDS patients in
Venezuela. In order to determine the prevalence of tuberculosis
of the urinary tract in hospitalized AIDS patients in our hospital
setting, we applied a simple algorithm based on the finding of
sterile pyuria, albuminuria or hematuria in the urine examination.
Patients with pulmonary tuberculosis were exclude from this
study. Out of 83 patients, classified as AIDS C3, and hospitalized
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Noteworthy, candidate genetic loci identified in mice (e.g.
NRAMP1, 5q31, HLA...) only yield weak linkage results in our
study. Analysis of the 22q12 locus has been initiated.

Human ge ne tic
p olymorphi sm
and re si st ance
to p a rasitic infe ctio ns

O-096

GENES INFLUENCING SUSCEPTIBILITY TO HELMINTHIC
INFECTION IN A NEPALESE POPULATION

O-094

WILLIAMS-BLANGERO S.1, VANDEBERG J.L.1, SUBEDI J.2, JHA
B.3, BLANGERO J.1

GENETIC PREDISPOSITION TO HUMAN AFRICAN
TRYPANOSOMOSIS (HAT)

1. Southwest Foundation Biomed. Res., SAN ANTONIO, TX, USA
2. Miami University, OXFORD, OH, USA
3. Tribhuvan University Insitute of Med., KATHMANDU, NEPAL

COURTIN D.4, MILLET J.1, ZELENIKA D.2, VASILESCU A.2, DIOP
G.2, DO H.2, SESE YEMINANGA C.3, KANDE BETU KUMESO V.3,
MIAKA MIA BILENGUE C.3, BETARD C.2, GARCIA A.1

The soil transmitted helminthic infections persist as major international health concerns. Despite the availability of effective drugs,
geohelminths remain major causes of morbidity throughout the
developing world, indicating the critical need for continued
research on susceptibility to this important class of diseases. This
paper presents the results of long-term study of the genetic determinants of susceptibility to helminthic infection in the Jirel population of eastern Nepal. This study involves a genome scan of 2000
members of a single pedigree which contains over 62.000 pairwise
relationships that are informative for genetic analysis. All 2000
individuals enrolled in the study are sampled every 18 months. The
assessment protocol includes determination of egg counts in pretreatment fecal samples and total worm counts in complete stool
samples collected for 96 hours following treatment with albendazole. Using linkage analysis of the helminth related data in combination with the genetic marker data generated through the
genome scan, we now have localized quantitative trait loci (QTL)
effects on susceptibility to roundworm (Ascaris lumbricoides),
hookworm (Necatur americanus and Ancylostoma duodenale),
and whipworm (Trichuris trichiura) infection to a total of 10 chromosomal regions. Identification of one of the QTL influencing susceptibility to roundworm infection is underway. The results
demonstrate that genetic factors are important determinants of
variation in susceptibility to soil-transmitted helminthic infections.

1. IRD, DAKAR, SÉNÉGAL
2. CNG, EVRY, FRANCE
3. PNLTHA, KINSHASA, D.R. CONGO
4. IRD, PARIS, FRANCE

Despite the importance of behavioural and environmental risk factors there are some arguments, in both animal models and human
studies, consistent with the existence of an individual susceptibility to
the HAT. Among the possible explorations of the genetic support of
this individual susceptibility, association studies analyse the distribution of gene single nucleotide polymorphisms (SNPs) between affected and unaffected subjects taking into account risk factors. Recently,
an association study performed in Côte d’Ivoire by our team showed
that TNF-a-308 and IL-10-592 SNPs are associated with variable risk of
HAT. Individuals harboring the TNF-a-308 mutation seem to have a
higher risk to develop the disease, whereas the mutation of the IL-10
gene promoter is associated with a lower risk of HAT. A second association study which included 731 persons, has been performed in
Democratic Republic of Congo in order to confirm these genetic
results and to explore new polymorphisms of candidate genes.
24 polymorphisms, located on IL-10, IL-8, IL-6, IL-4, IL-2, IL-1a, IFN-g,
TGF-β and TNF-α genes have been selected. Statistical analyses are
not ended but two SNPs show interesting results in the first part of
analysis. The first SNP, located in IL-1a gene, is associated (p=0.009)
with an higher risk to develop the disease and the second one located in IL-6 gene, is associated with a lower risk (p=0,001) to develop
the disease. All results will be presented in September.

O-097

GENETIC EPIDEMIOLOLGY OF CHAGAS’DISEASE
IN A BRAZILIAN POPULATION

O-095

VANDEBERG J.1, CORREA-OLIVEIRA R.2, BLANGERO J.1,
WILLIAMS-BLANGERO S.1

GENE(S) IN THE 22Q12 REGION CONTROL SUSCEPTIBILITY
TO VISCERAL LEISHMANIASIS (KALA-AZAR)
IN A POPULATION OF SUDAN INFECTED BY L. DONOVANI

1. Southwest Foundation Biomed. Res., SAN ANTONIO, TX, USA
2. FIOCRUZ, BELO HORIZONTE, MG, BRAZIL

BUCHETON B.2, EL-SAFI S.H.1, KHEIR M.1, ARGIRO L.2, MIRGANI
A.1, ABEL L.3, DESSEIN A.2

The Posse Family Health Study is a genetic epidemiological study
of Chagas disease based in an endemic area of rural Goias, Brazil.
Family data have been collected through house to house sampling of the population. These data have been used to construct
extended multigenerational pedigrees which range in size from 2
to 1098 sampled individuals. Seropositivity for Trypanosoma cruzi
infection, ECGs, and a number of immunological traits have been
assessed for each of the 1261 individuals participating in the
study. In addition, a genome scan has generated information on
approximately 375 STR markers evenly distributed throughout
the genome for each individual. The purpose of this paper is to
present the results of our genetic analyses of the Chagas disease
related traits in the Posse population. Seropositivity is significantly heritable with 38% of the variation in the dichotomous trait
being attributable to genetic factors. Using linkage analysis, we
have localized a gene influencing seropositivity to a region on
chromosome 19. Additionally, there are significant genetic influences on several qualitative and quantitative ECG variables. For
example, over half of the variation in left ventricular hypertrophy
is attributable to genetic factors. Similarly the variation in the qt
interval is significantly heritable. Our results indicate that there is
substantial evidence for the effects of genetic factors on Chagas
disease related traits.

1. Department of Parasitology and Microbiology, Faculty of Medicine,
KHARTOUM, SUDAN
2. INSERM UMR399, Immunology and Genetics of Parasitic Diseases,
Faculté de Médecine Timone, MARSEILLE 13385, FRANCE
3. INSERM U550, Human Genetics of Infectious Diseases, Faculté de
Médecine Necker, PARIS, FRANCE

Most subjects infected by L. donovani do not develop clinical disease. Whereas socio-economic and parasite virulence factors have
been shown to influence host susceptibility to visceral leishmaniasis (VL), growing evidence now indicates that the host genetic
make-up also plays an important role in infection outcome.
During a outbreak of kala-azar in a village of Eastern Sudan
(1996-2000), we evaluated environmental and host risk factors for
VL. Environmental risk factors (vegetation, domestic animals)
were important in the early phase of the outbreak, however VL
was more frequent in certain families and ethnic groups, thereby
suggesting that host genetic factors played an important role in
the development of VL.
A genome-wide linkage study was performed on 63 multiplex
families including 169 children who developed kala-azar during
the outbreak. Significant linkage (Lod-score=3.5 [P=3x10-5] in all
patients; Lod-score=3.9 [P=10-5] in patients who were affected
early in the outbreak) was obtained with markers on chromosome 22q12. Conditional analysis was also suggestive of a second
locus controlling disease susceptibility on chromosome 2q23 (Lodscore=2.29 [P=0.0006]).
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GENETIC ANALYSIS FOR SUSCEPTIBLE GENE TO DENGUE
HEMORRHAGIC FEVER IN VIETNAM
DAT V. T.1, VO D. T.2, VU T.Q. H.3, VU T.T. N.3, KIKUCHI M.4,
NGUYEN T.L.4, HIRAYAMA K.4, DO Q. H.3, MORITA K.4
1.
2.
3.
4.
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IDENTIFICATION OF A PROMISING ANTIMALARIAL
SYNTHETIC DRUG NAMED TRIOXAQUINE

Center for Preventive Medicine, VINH LONG, VIETNAM
Pediatric Hospital No.2, HO CHI MINH CITY, VIETNAM
Pasteur Institute Ho Chiminh City, HO CHIMINH CITY, VIETNAM
Institute of Tropical Medicine, Nagasaki University, NAGASAKI, JAPAN

BENOIT-VICAL F.1, LELIÈVRE J.2, LOUP C.2, ROBERT A.2, BERRY
A.3, MAGNAVAL J.3, MEUNIER B.2
1. INSERM, TOULOUSE 4, FRANCE
2. LCC-CNRS, TOULOUSE, FRANCE
3. CHU Rangueil, TOULOUSE, FRANCE

Dengue fever is getting a serious public health problem in many
regions of the world, Almost 1% of the patients with Dengue
Fever (DF) develop Dengue Hemorrhagic Fever (DHF), or Dengue
Shock syndrome (DSS). Two factors are proposed to be important
to produce DHF / DSS. One is viral virulence and the other is host
genetic factor. In this study, we made an experimental design to
identify the host gene(s) contributing to the development of
DHF/DSS in Vietnamese by case control study.
The patients with DHF or DSS were clinically diagnosed by WHO
criteria, and their peripheral blood samples were collected at the
Center for Preventive Medicine, Vinh Long Province (VL), and the
Pediatric Hospital No.2, Ho Chi Minh City (NDII) in 2002 to 2003.
The patients’s age ranged between 10 months and 15 years. 200
age and sex matched control samples were collected in Vinh
Long. The number of the patients with DHF cases was 20 from VL,
121 from NDII, and that of the patients with DSS was 172 from VL,
159 from NDII. DNA was extracted from each blood sample, then
HLA class I (HLA-A, B), class II (DRB1) and TNF-alpha promoter
SNPs typing were performed.
There was no significant difference in HLA-A, HLA-B and TNFalpha promoter SNPs alleles. However, HLA-DRB1*0901 was significantly decrease in DSS. The DRB1*0901 allele might directly
contribute to resistance to DSS or might be a genetic marker that
has strong linkage disequilibrium with some resistant gene.

A family of new antimalarial drugs named Trioxaquines® has been
prepared and combines a trioxane entity acting as a potential
alkylating agent, as in artemisinin, and a 4-aminoquinoline similar to chloroquine. Among the different compounds of this series,
the trioxaquine DU1302, prepared from α-terpinene, a cheap natural product, appeared to be the most promising compound and
showed efficient antimalarial activity in vitro on sensitive or
resistant strains of Plasmodium falciparum (IC 50=5-17 nM). A
stereochemical description of this new stable, non-toxic and nongenotoxic antimalarial agent is detailed. The in vivo antiplasmodial activity on mice infected (either by P. vinckei or
P. yoelii) were successfully treated with different trioxaquines in a
“4-day suppressive” test or in “Peters’s curative” test. The doses
required to decrease parasitemia by 50% (ED 50) were better than
those obtained by artemisinin whatever the administration
routes used (oral, intraperitoneal, subcutaneous and rectal). The
in vitro and in vivo toxicity studies on various cell lines and on
mice respectively, indicated a very promising therapeutic index.
Moreover, better than a simple combination of an aminoquinoline with a trioxane, this concept of “covalent bitherapy” allows
to prepare potent antimalarial agents and is expected to considerably reduce the risk of drug resistance.

O-099
O-101

TNF AS A MALARIA CANDIDATE GENE:
POLYMORPHISM-SCREENING AND FAMILY-BASED
ASSOCIATION ANALYSIS OF MILD MALARIA ATTACK
AND PARASITEMIA IN BURKINA FASO

EFFICACY AND SAFETY OF DB289, A NEW ORAL DRUG
FOR TREATMENT OF FIRST STAGE SLEEPING SICKNESS:
PRELIMINARY RESULTS FROM PHASE II TRIALS
POHLIG G.1, YERAMIAN P.D.4, ALLEN J.L.4, MPANYA KABEYA
A.3, FINA LUBAKI J.P.2, MPOO MPOTO A.2, MIAKA MIA
BILENGE C.3, BETA KU MESU V.3, THOMPSON M.2, PIZZAGALLI
F.1, BLUM J.1, KANDE TIDWELL R.R.5, BURRI C.1

RIHET P.1, FLORI L.1, DELAHAYE N.1, IRAQI F.2, HERNANDEZVALLADARES M.2, FUMOUX F.1
1. Université de la Méditerranée, MARSEILLE, FRANCE
2. ILRI, NAÏROBI, KENYA

1. Swiss Tropical Institute, BASEL, SWITZERLAND
2. Evangelic Hospital, VANGA, DEMOCRATIC REPUBLIC OF CONGO
3. Programme National de Lutte contre la Trypanosomiase Humaine
Africaine, KINSHASA, DEMOCRATIC REPUBLIC OF CONGO
4. Immtech International Inc., VERNON HILLS, IL, USA
5. University of North Carolina, CHAPEL HILL, NC, USA

We have previously obtained strong evidence for linkage of mild
malaria attack to the MHC region, with a peak close to the TNF
gene (MIM609148). We screened for polymorphisms the entire
TNF gene in the same sample of 34 families comprising 197 individuals living in a P. falciparum endemic area and we found
17 polymorphisms. In a longitudinal study, we investigated
whether the 11 most frequent and informative polymorphisms
were associated with mild malaria attack and maximum parasitemia, which was the highest parasitemia in each individual over
two years. Mild malaria attack and maximum parasitemia were
positively correlated. Transmission Disequilibrium Tests evidenced
the association of several TNF polymorphisms with mild malaria
attack and maximum parasitemia. In conclusion, our study suggests that several TNF variants may be part of the genetic determinants for maximum parasitemia and/or mild malaria attack.

DB289 is under development as an oral treatment of first stage
T.b. gambiense sleeping sickness. An open label, randomized,
controlled Phase IIb trial to assess the safety and efficacy of DB289
treatment compared to pentamidine was conducted in 2 sites in
the DR Congo. Patients ≥15 yrs, (weight ≥35 kgs) and T. b. gambiense confirmed in blood and/or lymph but not in CSF, were randomized to treatment with DB289 (100 mg BID x 5 days) orally or
pentamidine (4 mg/kg daily x 7 days) i.m. injection. Safety was
assessed by treatment-emergent adverse events, and ECG, hematology, biochemistry and urinalysis evaluations.
81 patients were treated in the first phase of this trial. Clinical tolerance of DB289 was good; adverse events and laboratory abnormalities were less frequent and less severe for patients treated
with DB289 than pentamidine. 35/40 patients treated with DB289
and 41/41 patients treated with pentamidine were parasite free
24 h post treatment. No relapses in the DB289 treatment group
and one suspected relapse in the pentamidine group have been
reported to date, i.e. past 12 mo follow up (average participation
rates of ∼75%).
The protocol was subsequently amended to extend treatment
with DB289 100 mg BID to 10 days. 30 subjects were treated with
this regimen and all were parasite negative 24 hours post treatment. No relapses have been reported at the 3 month follow up
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(primary efficacy endpoint). There was no evidence for higher frequency and/or different nature of adverse events with longer
duration of therapy. The efficacy data and excellent safety profile
in patients were considered adequate and appropriate to pursue
a Phase III pivotal program.

O-104

TARGETING THE MITOCHONDRIAL ELECTRON
TRANSPORT CHAIN OF PLASMODIUM FALCIPARUM
FOR THE DEVELOPMENT OF NOVEL DRUGS
BIAGINI G., VIRIYAVEJAKUL P., BRAY P., WARD S.
Liverpool School of Tropical Medicine, LIVERPOOL, UK

O-102

EVALUATION OF INTRAVENOUS METRONIDAZOLE
TREATMENT IN SEVERE AMEBIASIS

At present there is no effective malaria vaccine and malaria therapy is totally reliant on the use of drugs. Death and morbidity
from malaria are on the increase largely as a result of parasite
drug resistance. Recognition of this problem by the international
community and the engagement of the pharmaceutical industry
as resulted in a number of strategies being recommended. One
such strategy is the development of new drugs with novel targets.
We have identified an enzyme in the electron transport chain of
P. falciparum mitochondria as a potentially outstanding
chemotherapeutic target. This enzyme, known as “alternative
NADH: dehydrogenase” (pfNDH2), catalyses the oxidation of
NADH and subsequent reduction of ubiquinone and is not present in the human host. P. falciparum mitochondria lack complex 1
(NADH:dehydrogenase) which is found in most higher eukaryotic
mitochondria and pfNDH2 is believed to fulfil this role. We have
validated this enzyme as a potential chemotherapeutic target
with the use of the general flavin reagent diphenylene iodonium
chloride (DPI). DPI was shown to selectively inhibit pfNDH2 activity leading to a depolarisation of the mitochondrial transmembrane electrochemical potential (ψm). This depolarisation was
shown to lead to parasite death (in vitro parasite viability IC50 of
DPI ~200nM). Furthermore, inhibition of pfNDH2 and inhibition
of the bc1 complex by atovaquone was shown to be highly synergistic for parasite kill, making this target attractive for combinatory drug strategies.

NAWA Y.1, KIMURA M.2, NAKAMURA T.3
1. University of Miyazaki, MIYAZAKI, JAPAN
2. National Institute of Infectious Diseases, TOKYO, JAPAN
3. Institute of Medical Science, University of Tokyo, TOKYO, JAPAN

Severe amebiasis is a serious condition, especially when associated with immune deficiency, such as AIDS. Since 2001, our
Japanese Research Group has introduced intravenous (IV)
metronidazole, which is not yet licensed in our country. To date,
the drug has been used in nearly 20 cases of complicated/severe
amebiasis, and here, we reviewed and analyzed a part of those
case records.
A total of 15 cases of complicated/severe amebiasis, composed of
10 with intestinal amebiasis alone, three with amebic liver abscess
alone, and two with both, were recruited. The dosage was 500 mg
tid for seven days in most cases; however, it was given qid or for
up to 14 days in other cases. Four patients died during the observation periods due to intractable complications or underlying diseases. Two of them had AIDS. The other 11 cases, including those
with serious complications such as MOF, ARDS and shock, convalesced or were cured. Although IV metronidazole was preceded by
oral metronidazole in most cases, all physicians in charge of the
surviving cases reported that the IV drug showed favorable effects.
Drug adverse effects were reported in six cases; however, the
causal relationship appeared questionable in most cases.
IV metronidazole seems promising for severe amebiasis. If used at
earlier stages in our fatal cases, it might have proved effective. The
question remains as to whether the IV medication alone could
cure intestinal amebiasis. Further studies are needed to clarify
more the clinical indication of its use as well as its safety profile.

O-105

MILTEFOSINE RESISTANCE AFFECTS THE LIPID METABOLISM
IN LEISHMANIA DONOVANI PROMASTIGOTES
LOISEAU P.2, RAKOTOMANGA M.1, SAINT PIERRE M.1
1. Chimiothérapie Antiparasitaire, Pharmacognosie, CHÂTENAY-MALABRY,
FRANCE
2. Université Paris Sud XI, CHÂTENAY-MALABRY, FRANCE

O-103

EFFECTS OF INFECTION ON THE PHARMACOKINETICS
OF NEW ORAL DIAMIDINES

Miltefosine (hexadecylphosphocholine, HePC) is the first orally
active drug approved for the treatment of visceral leishmaniasis.
In order to investigate the biochemical modifications occurring in
HePC-resistant (HePC-R) Leishmania donovani promastigotes, taking into account the lipid nature of HePC, we investigated the
fatty acid and sterol metabolisms. We found that the content of
unsaturated phospholipid alkyl chains was lower in HePC-R plasma membranes than those from wild-type (WT), suggesting a
lower fluidity of HePC-R membranes. We also demonstrated that
HePC insertion within an external monolayer was more difficult
when the proportion of unsaturated phospholipids decreased,
rendering the HePC interaction with the external monolayer of
HePC-R parasites more difficult. Furthermore, HePC-R membranes
displayed an higher content of short alkyl chain fatty acids, suggesting a partial inactivation of the fatty acid elongation enzyme
system in HePC-R parasites. Sterol biosynthesis was found to be
modified in HePC-R parasites, since the 24-alkylated sterol content was halved in HePC-R parasites; however, this modification
was not related to HePC sensitivity. In conclusion, HePC resistance
affects three lipid biochemical pathways: fatty acid elongation,
the desaturase system responsible for fatty acid alkyl chain unsaturation and the C-24-alkylation of sterols.

BERNHARD S.C.1, BRUN R.1, HALL J.E.3, BOYKIN D.W.2, TIDWELL
R.R.3
1. Swiss Tropical Institute, BASEL, SWITZERLAND
2. Georgia State University, ATLANTA, GA, USA
3. University of North Carolina at Chapel Hill, CHAPEL HILL, NC, USA

A drug discovery and development project of an international
consortium to develop new drugs to treat human African trypanosomiasis (HAT) has developed novel pentamidine analogues
that are highly active against Trypansoma brucei ssp. Orally active
prodrugs of these compounds were synthesised and also shown
to be potent. The diphenylfuran prodrug DB289 is currently
entering Phase III clinical trials as a new candidate drug to treat
first stage HAT. The new aza analogue prodrug DB844 is lead candidate for treating second stage HAT. To assess the influence of
acute infection on the pharmacokinetics of prodrug metabolic
activation, trypanosome infected and uninfected mice were treated orally with DB289 or DB844. Blood was harvested at selected
times and plasma prepared. After precipitation of the plasma proteins, prodrug and active diamidine concentrations were determined using HPLC/MS/MS techniques. Infection lowered plasma
concentrations of active compound after oral dosing of DB289,
the prodrug containing phenyl moieties. After administration of
DB844, the prodrug containing one phenyl and one pyridyl
group, this effect was not observed. We will present the differences in the plasma concentrations depending on the infection
status and on the structural differences of the compounds.
Possible explanations for this phenomena will be given.
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uct life-span, (ii) comply with standards for international registration; (iii) provide affordable, field-adapted medications. Each
partner contributes specific assets and expertise, and the project
is supported by funds from the EC, DNDi and WHO/TDR. We promote and avail of exchanges (resources, methodologies, training)
between partners of the South and the North. Adapted solutions
will be required with more complex situations, such as the discovery and development of totally new chemical entities.
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DIFFICULTIES OF COMBATING EBOLA OUTBREAKS:
TH EXAMPLE OF AN ATYPICAL ISOLATED CASE
IN GABON IN 2002
1

2

1
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RAPID IMMUNOCHROMATOGRAPHIC TEST FOR
THE SEROLOGIC DIAGNOSIS OF PLAGUE: DEVELOPMENT
AND EVALUATION

3

YABA P. , FORMENTY P. , POURRUT X. , NKOGHE D. , LEROY
E.1, MENGUE P.3
1. Centre Intrenational de Recherches Médicales de Franceville,
FRANCEVILLE, GABON
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RAHALISON L.1, RALAFIARISOA L.1, DARTEVELLE S.2,
RAJERISON M.1, NATO F.2
1. Institut Pasteur de Madagascar, ANTANANARIVO, MADAGASCAR
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North-east Gabon was hit by a fresh Ebola haemorrhagic fever
outbreak in 2001 and 2002. Towards the end of the outbreak a
possible case was detected some distance from the epicenter, in a
region that had previously been spared. It involved a female
patient with a typical but unusually mild hemorrhagic fever syndrome. Given the negative epidemiological context, blood samples were only obtained after clinical recovery. Tests for circulating antigens were negative, but Ebola specific Immunoglobulin
(Ig)G was found in two blood samples taken one week apart. This
antibody positivity was confirmed by reverse transcriptase-polymerase chain reaction (RT-PCR) amplification of a 298-nucleotide
segment of the viral L gene from the patient’s peripheral leukocytes. One month of active investigations failed to identify any
secondary cases or the source of infection. Transmission by sexual
intercourse with a convalescent patient, or by direct contact with
the reservoir species, was therefore envisaged. This case underlines the difficulty of interpreting situations with discordant epidemiological, clinical and biological findings, and raises the possibility that isolated cases may occur, and go undiagnosed. It also
suggests that preventive measures should cover the entire country of the outbreak region.

Plague is considered as a reemerging disease. Biological diagnosis
by bacteriology or antigen detection by rapid test is assessed during acute phase of the infection. According to the clinical form,
bubo aspirate or sputum are tested. The serology of plague prove
to be essential when the former specimen are not available or for
retrospective confirmation of plague or for sero-epidemiological
investigations. This study aimed to develop a rapid, simple, inexpensive, practical form for a field use immuno-chromatographic
test for the detection of the anti-F1 antibodies of the plague. Two
types of dipsticks were considered: one for the detection of whole
anti-F1 antibody without distinction of species and another for
the detection of human anti-F1 IgM or anti-F1 IgG. The first one
detect whole anti-F1 antibodies of different species (human,
rodent, insectivorous). The antibody detection threshold is
40ng/ml. A small scale evaluation with ELISA positive sera showed
a sensitivity of 86% (30 positives per 35 tested). The negative tests
with dipsticks are the weak negative with ELISA. With the healthy
species specimen, the specificity is 100% (32 negatives per 32 tested). Rapid test for the detection of IgM and IgG are especially
interesting for human application because in the animals, beginning of natural infection can’t be followed. The dipstick for the
detection of primary infection is currently developed.
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A NEW PARADIGM FOR NEGLECTED DISEASES:
PARTNERSHIPS TO DEVELOP BOTH NEW DRUGS
AND R&D CAPACITIES IN THE CONCERNED COUNTRIES
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OBSERVANCE DES TRAITEMENTS ANTIPALUDIQUES
DANS UN DISPENSAIRE EN ZONE RURALE AU SÉNÉGAL
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A l’heure où les états modifient leur stratégie de lutte contre le
paludisme, il importe de vérifier le niveau d’adhésion des populations à ces nouveaux protocoles pour optimiser les programmes
de soins et réduire les risques de chimiorésistance.
Une étude sur l’observance a été menée auprès des patients de
5 dispensaires ruraux du Sénégal ayant reçu la prescription AQ/SP,
préconisées depuis un an par le ministère de la santé. La bonne
prise du traitement et son efficacité ont été vérifiées par tests sanguins. Un questionnaire a permis d’étudier les causes de non
observance et une enquête anthropologique a identifié les
logiques de prescription et de prise du traitement.
143 enfants ont été inclus dans l’étude. Les résultats montrent
une très bonne efficacité du traitement pris, même si par ailleurs
12,8 % des enfants n’avaient pas pris de SP et près de 49 %
n’avaient pas respecté les doses ou la posologie. Ces résultats suggèrent que le respect de l’ordonnance dépend de la compréhension et de la perception de la prescription et de l’arrêt des symptômes. En outre, la communication soignant/patient bénéficie en
milieu rural de mécanismes d’interconnaissance, qui ont un
impact sur la prescription. Enfin, dans un contexte de faiblesse des
revenus et d’éloignement géographique, les malades peuvent
recourir aux guérisseurs et au marché parallèle, où sont vendues
les différentes molécules du nouveau protocole.

Most of the diseases prevalent in the developing world lack adequate, affordable medicines. The concerned countries lack also in
general the necessary capacities and capabilities to develop the
medicines they need. This state of neglect results from a combination of insufficient research into these products and investments in strengthening capacities, and minimal commercial
appeal of those markets. Current R&D models prove inadequate
to deliver new products for the neglected diseases, thus requiring
innovative solutions. The past few years have witnessed an
unprecedented injection of new funds and a blooming of new initiatives, including PPPs and other non-profit organizations, to
help develop these products. We believe that part of the solution
will come from innovative approaches to optimize synergies; in
particular, by better exploiting academic research and involving
developing country institutions. This is indeed possible. The Fixeddose Artesunate Combination Therapy (FACT) project is a federation of public partners in developing and developed countries
(France, Switzerland, UK, Malaysia, Burkina Faso, Thailand, Brazil)
to develop and register artesunate-amodiaquine and artesunatemefloquine in order to: (i) improve adherence and prolong prod-
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EPIDEMIOLOGY OF OPISTORCHIASIS IN A RURAL
DISTRICT OF SOUTHERN LAOS

SITUATION ÉPIDÉMIOLOGIQUE DE LA THA EN ZONE
DE MANGROVE / GUINÉE

SYASONE S.1, NIRANH P.1, TRUONG H.1, VONGSARAVANE X.2,
LAIMANIVONG S.3, SALEUMPHONE S.4, STROBEL M.1,
VIENGSENE S.1, ODERMATT P.1

CAMARA M.1, OTT D.2
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4.

1. Ministère de la Santé Publique, chef du programme de lutte contre
la THA en République de Guinée, CONAKRY, GUINEA
2. Hôpital Bégin, Médecin, spécialiste du Service de santé des armées,
SAINT-MANDÉ, FRANCE

IFMT, VIENTIANE, LAOS
Faculty of Medical Sciences, VIENTIANE, LAOS
Center for Malariology Parasitology, VIENTIANE, LAOS
Live Aquatic Resource Research Center, VIENTIANE, LAOS

Après une période de relative contrôle de la maladie dans les
années 1960, nous assistons depuis une vingtaine d’année à la réapparition de la Trypanosomiase Humaine Africaine (THA) dans certains foyers historiques et à son apparition dans de nouveaux foyers.
Les enquêtes réalisées de 1991 à 2001 ont permis de notifiés plus
494 cas dépistés passivement par le seul centre de Dubreka ; les
prospections réalisées entre 1997 à 2003 ont permis de dépister et
traiter 290 cas dans les seules préfectures Dubreka et Boffa.
Sur le plan entomologique, les études entomologiques réalisées
dans la zone de mangrove de 1997 à 1998 ont permis de noter la
présence de Glossina palpalis palpalis, Glossina nigrofusca nigrofusca et Glossina longipalpis ; Par contre les sondages réalisés ont
permis de confirmer la présence dans les zone de savane et de
forêt respectivement Glossina tachinoïdes et Glossina palpalis. Ces
résultats prouvent à suffisance la recrudescence de la maladie du
sommeil en Guinée, en générale et particulièrement dans la zone
de mangrove ou la bio écologie des vecteurs et l’épidémiologie
restent peu connus.
Face à cette situation le Gouvernement guinéen en collaboration
avec l’OMS ont mis en place une coordination et un document de
politique et de programme pour un meilleur contrôle de la maladie.

The liver fluke Opisthorchis has been documented throughout
Laos, predominantly in the southern provinces. However, the
prevalence and morbidity rates have not been not properly
assessed. All members (age over 6 month) of 13 households from
13 randomly selected villages in Saravane district, were included
in the study. Each one underwent a clinical examination, an interview, and a stool analysis by Kato-Katz technique. Fish samples
available in the villages were purchased, identified and analysed
for meta-cercariae. A total of 818 persons completed the study.
Median age was 22.8 years. Overall prevalence of O. viverrini was
58%, rates were increasing with age (from 15% in the 5-year age
group up to 80% in the over 40-year age group (p=0.001).
Hookworm (46%), Ascaris. (16%), Trichiuris (11%) and Taenia sp.
(5%) were also frequent. Clinical signs were scarce: hepatomegaly
(0.4%), jaundice (0.3%) and urticaria (2.1%). Most subjects (90%)
reported outdoor defecation and raw food consumption (fish and
pork meat, 75% and 47% respectively). Twenty cyprinoid fish
species out of 23, contained meta-cercariae. This study underscores that: a) Opisrorchis viverrini infestation is highly prevalent
in both human and fish ; b) this liver fluke ranked first in a community with high rates of multi-parasitic infections; c) the morbidity
of opistorchiasis appeared low; d) the hygienic habits in the community was poor. Control efforts should include education, latrine
availability and use, and praziquantel deworming campaigns.

O-113

IS GUINEA WORM ERADICATED IN CAMEROON?
SAME-EKOBO A., SAME-EKOBO A.
University of Yaounde, YAOUNDE, CAMEROON

O-111
Introduction: Guinea Worm or Dracunculosis is a filaria infection
due to, Dracunculus medinensis. The disease is invalidating and
occurs during farming periods, thus it has huge socio-economic
consequences.
Objectives: To prove that the guinea worm is going to be eradicated in Cameroon to identify the monitoring methods used.
Material and methods: Prospective investigations including questionnaires were carried out from in the 150 Health Districts in
Cameroon, within the collaboration of Ministry of Public Health.
Results: of the 457 healthworkers and people from the community who answered the questionnaires, none had seen any case of
the disease since one year; 131 (28.3%) had seen one case
between the previous 1 and 3 years; and 326 (71.3%) more than
3 years before. The situationnal analysis analysis showed that: the
use of filters is a common habit in the communities, all villages
except one had protected wells, Health personnel effectively give
out Information Education and Communication sessions as well as
radio programs using local languages.
Conclusion: the absence of local cases of Guinea Worm observed
since 1998 confirmed that Guinea Worm could be considered as
eradicated. However, we propose: to continue active investigations, and to encourage IEC sessions and promote the supply of
potable water in remote villages.

EVALUATION DU PROCESSUS DE PRISE EN CHARGE
DU PALUDISME LORS DES CONSULTATIONS PRENATALES
DANS UNE PLANTATION DU SUD CAMEROUN
VERNAZZA-LICHT N.1, CALMEJANE A.2, MILLET P.3, BLEY D.4,
ABEGA S.C.5, MALVY D.3
1.
2.
3.
4.
5.

SSD/UMR ADES, BORDEAUX cedex, FRANCE
Centre René Labusquière, BORDEAUX, FRANCE
CRL/ Université Bordeaux2, BORDEAUX, FRANCE
DESMID/UMR ESPACE, ARLES, FRANCE
IRSA/UCAC, YAOUNDÉ, CAMEROUN

La CPN est un moment privilégié où les soignants peuvent délivrer une information auprès des femmes venues consulter et leur
prescrire un traitement antipaludique préventif. Dans ce contexte, notre étude a pour objectif d’apprécier les connaissances et
comportements des femmes sur le paludisme au regard des informations reçues au cours des CPN afin d’évaluer l’efficience du
processus de prise en charge. Cette étude a été réalisée en 2003
dans une plantation du Sud Cameroun (Hévécam) auprès des professionnels de santé et de 196 femmes ayant accouchées depuis
moins de six mois. Les données recueillies par entretiens et questionnaires ont été complétées par l’analyse des carnets de santé
des femmes et une observation in situ des interactions
soignants/soignés.
L’examen des carnets de santé montre que 53 % des femmes ont
bénéficié de 3 CPN, que 2/3 d’entre-elles ont utilisé une prophylaxie antipaludique adaptée et que 40 % ont eu un accès palustre
durant la grossesse. 47 % des femmes disent avoir reçu des informations sur les traitements prescrits et en ont effectivement une
bonne connaissance. Les résultats font également ressortir différentes contraintes matérielles et culturelles qui pèsent sur l’efficacité de la CPN: rôle économique du mari dans la décision de
santé, suivi de la grossesse plus faible chez les primipares et les
femmes jeunes, réticences des femmes vis-à-vis des antipaludiques
lors de la grossesse bien que 85 % d’entre-elles déclarent avoir eu
une bonne observance. De façon plus générale, on note une insatisfaction des femmes vis-à-vis des professionnels de santé et de la
qualité des soins délivrés qu’il conviendra de discuter.
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damaged referral links between villagers and local resources for
help; the given that some of the local healers (notably the kruu
and the monks) were targeted themselves during the war; and in
the nature of the events which surpasses –according to the
reports of some of the kruu’s– their ability to restore healing relationships within the context of Khmer cosmology.
Reviving and strengthening the social fabric may be more effective in helping people to make their own choices than providing
specific, individually focussed, or in other ways biased psychosocial interventions. At the same time, the population is in dire
need for new perspectives on what happened to them.
Recognizing capacities as well as limitations of the functioning
traditional healing system in Cambodia is imperative to come to
complementary, accessible and acceptable interventions.
Key questions in this study are a better understanding of local
definitions of problems and solutions, specifically in the realm of
effects of war; the potential for collaboration between various
sectors; and mutual agreement on where new resources might
prove useful.

Cu lt u re and he alth
i n p o st- co nf lict si tuations
O-114

THE EFFECTS OF VIOLENCE ON KINSHIP RELATIONS
AND HEALTH
VAN DONGEN E.
University of Amsterdam, AMSTERDAM, THE NETHERLANDS

The aim of the presentation is to discuss the effects of violence on
kinship relations and health of kin members.
After the Apartheid era in South Africa the reconciliation process
focused on inter group relationships. However, Apartheid and
violence caused deep and often invisible ruptures in cultural
structures such as kinship.
By means of ethnographic data obtained among Xhosa and
Coloured population the presentation will show these consequences and the effects on health and well-being of –in particular– older persons, who traditionally were cultural authoroties.
In the conclusion of the presentation some consequences for
health care will be discussed and it will be argued that reconciliation will have to include a focus on households and families.
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IMPROVEMENT IN DISASTER MEDICAL CARE RESPONSE
IN WEST-AFRICA: SOS MÉDECIN EXPERIENCE
NDIAYE L., BOUKOULOU F., REGNAULT K., DIOP I., DIOP M.,
DIA M., SANCHEZ S.
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SOS Médecin, DAKAR, SÉNÉGAL

TRADITIONAL HEALING IN POSTCONFLICT BURUNDI

Context: Disasters involving numerous victims are increasing in
Senegal. Firemen, soldiers, and volunteers use to be in charge of
medical assistance. Recently private medical sector contributed in
the organisation of disaster medical care response on a voluntary
base.
Objective: Describe the input of SoS Medecin involvement in disaster medical care in Senegal and its impact on the last experiences’ outcomes.
Design and setting: May 2000: a train accident occured with
26 deaths and 250 injured patients. SoS Medecin cared for 76 victims. March 2002: a bus accident at 700 km from Dakar: 1 death
and 18 injured patients. A medical and psychological assistance
have been implemented with French Air Force army. July 2002:
«Lions» worldcup football team return: 800 fans injured.
Advanced medical posts (PMA) were settled along the way from
airport to city. SOS Medecin PMA cared for 85 victims. Septembre
2002: «Diola» shipwreck with 1800 passengers missing. 64 survivors have all been checked, filed, treated and evacuated in collaboration with SOS Medecin.
Discussion: Since Sonacos chimical disaster in 1992 (2000 victims),
we notice a significant improvement in implication and organisation of response to disaster of out-of-hospital emergency care
specialists. A simulation happened in 2001 with public and private
emergency organisms, which lead to census efficient emergency
care structures, planning evaluation and interventions in case of
disaster and improvement of cooperation between emergency
actors.
Conclusion: Apart from Disaters prevention measures, there is a
necessity to go on to improve the organisation of multisectorial
emergency care response in Senegal to reduce number and severity of victims.

RICHTERS A.3 DE JONG J.2, SURURU A.1, NDAYISABA H.1,
1. Transcultural Psychosocial Organisation Burundi, BUJUMBURA,
BURUNDI
2. Transcultural Psychosocial Organisation (TPO), AMSTERDAM,
THE NETHERLANDS
3. Leiden University Medical Center, LEIDEN, NETHERLANDS

Burundi started to enjoy relative peace in 2004 after a decade of
cyclic inter-ethnic violence. State health care services collapsed
due to the violence and accompanying poverty, while traditional
healers gained prominence in the Burundian pluralistic health
care system. To what extent does traditional healing offer culturally appropriate care for a population suffering from a variety of
health problems due to the war. To answer this and related questions, research was conducted by a team of researchers working
for the local NGO TPO (Transcultural Psychosocial Organization).
Treatment outcomes were measured by psychometric instruments
among approximate 380 clients visiting eight different traditional healers. Various qualitative research methods were used to collect complementary information about indigenous idioms of distress, the priority communities give to war-related psychosocial
problems, specific war-related (sets of) symptoms, the different
roles traditional healers play in the community (including a reconciliatory one), patients’ help seeking behaviour, and the evaluation of traditional healing from a Western psychological perspective. In particular the research results addressing the healing
of war-related problems in the Burundian cultural context will be
presented. In conclusion the relevance of culture and traditional
healers in rebuilding health care systems in postconflict societies
will be addressed.
O-116
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TRADITIONAL HEALING IN CAMBODIA:
STRENGTHS AND LIMITATIONS

INTERNALLY DISPLACED POPULATIONS AND IDENTITIES

VAN DE PUT W.

VAN DER KWAAK A.

HealthNet International-TPO, AMSTERDAM, NETHERLANDS

KIT, AMSTERDAM, THE NETHERLANDS

In the context of developing a culturally appropriate community
mental health programme in Cambodia, efforts were made to
define productive working relationships with different groups of
traditional healers. People coping with consequences of war were
followed in help-seeking behaviour to various sites of traditional
healers. The strengths and limitations of these healers were identified. It was found that the traditional sector represents an
important local capacity to deal with a range of problems.
Limiting factors are in the destruction of the social fabric that

Conflict prevention and post-conflict reconstruction are seen as
critical in the reduction of global poverty, but with respect to internally displaced populations (IDPs) the general approach seems to
consist only of assisting and protecting these populations.
In terms of finding sustainable solutions IDPS are often not
included in development, policy and practice. Although vulnerable groups are defined as such (women, children and unaccompanied minors) till the present day no in-depth information and
data exist on the displaced populations or their perceived needs
or their strategies to cope with the living conditions. As a result,
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projects are often not adapted to the local situation, nor can the
categories of people most at risk be identified. The approach for
IDPs might range from protection to global assessment and service delivery.
One of the main problems within IDP programs is the lack of communication and coordination at all levels within the so-called IDP
projects. Hardly, any attention has been given to the identities
and identification of women and men in the displaced communities, their (power) relations, their value-orientations, and their
vulnerabilities. Often people labeled as IDPs do not perceive
themselves as such.
Cultural identities and identification play an essential role and
need to be taken into consideration. At present vertical, more
service oriented projects are in operation, while in reality other
more structural integrated health strategies are needed. This
argument is underlined by the presentation of case- studies from
Sudan and Kurdistan, Iraq.

M a la ria ep i d em i ol o gy
O-120

EPIDEMIOLOGY OF MALARIA IN THE ENDEMIC
NORTHEASTERN REGION OF VENEZUELA (SUCRE)
DURING 2002-2003
RODRIGUEZ-MORALES A.1, BENITEZ J.2, ARRIA M.2
1. Universidad de Los Andes, TRUJILLO, VENEZUELA
2. DGSACS-MSDS, MARACAY, VENEZUELA

Malaria in Northeastern Venezuela (Sucre) is endemic since 1985,
when disease was reintroduced after a period of 20 years free of
disease. In the period 2002-2003 a considerable and remarkable
epidemiological conditions had been changed in a significantly
way, resuming an important decrease in the burden of disease.
Years 1999-2001 reported 6,911, 12.254 and 9,150 cases, respectively. Year 2002 was considered epidemic with 16.746 cases, an API
of 20.1 cases/1000 pop and epidemic index of 252. After this epidemic year, different control strategies in the region were applied.
Antivectorial measures using spatial nebulizations with
phenithrothion and massive application of antimalarial drugs in
more than 50 locations with higher API in the region. All these
activities were exhaustively done in the year 2003. For year 2003,
number of cases of malaria were: 5.266 cases; the API was
6.1 cases/1000 pop and Epidemic Index was 66. These figures show
an important decrease in the burden of disease after the implementation of integrated strategies of malaria control. For the epidemiological week 51 of year 2004 (ending Dec 25, 2004), this
trend of success in control of malaria is similar; reporting an accumulate of 4.655 cases (compared with 5.174 cases for same week of
year 2003). Although malaria in Venezuela has been increasing and
currently is in an epidemic situation (due to epidemiological situation in southern Venezuela), control strategies in Sucre appear to
be successful in maintain sustained reduction in malaria burden,
improving tropical health in this region of Venezuela where malaria is the most important public health problem.
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THE LONG-TERM CONSEQUENCES OF WAR TRAUMA
IN SUB-SAHARAN AFRICA: THE ROLE OF SOCIO-CULTURAL
RESOURCES IN ADDRESSING THE HEALTH NEEDS
OF SURVIVORS
IGREJA V.
LUMC (Leiden University Medical Center), LEIDEN, NETHERLANDS

Long-term studies aimed at understanding the psychosocial effects
of multiple and prolonged exposure to civil wars and other overwhelming events in non-western societies particularly in Africa is
scarce. This presentation is an attempt to fill in this gap. It deals
with a post-conflict country and with population that survived the
entire civil strife living within the conflict zones of Sub-Saharan
region. It addresses the availability and accessibility of socio-cultural and religious resources to respond to the physical and mental health needs of war trauma survivors. In this presentation, I will
demonstrate that as a result of exposure to extreme forms of violence, local cultures do not resign from the work of survival and
recovery. Rather, they make use of the available local resources by
creating new ones, or adapting old ones to deal with their ill
health predicament. Particular focus is given to the expansion of
the traditional medical taxonomy to respond to the complicated
health problems of war survivors in the centre of Mozambique.
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LONG TERM EFFECT OF LOWER EXPOSURE
TO PLASMODIUM FALCIPARUM MALARIA ON THE
NATURALLY ACQUIRED CLINICAL IMMUNITY IN PEOPLE
LIVING IN ENDEMIC AREAS
MEYNARD J.B.1, TALL A.2, FONTENILLE D.3, SPIEGEL A.4,
BOUTIN J.P.5, TRAPE J.F.6, ROGIER C.7
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The immunity to malaria acquired by people repeatedly exposed
to Plasmodium falciparum reduces the frequency of clinical
malaria episodes. The effects of the level, duration and timing of
prior exposure to P. falciparum on immunity to malaria has been
evaluated in Dielmo, Senegal, a village where malaria is endemic.
From July 1990 to December 1999, 548 habitants have been under
daily active clinical surveillance. The number of stays outside the
village were recorded and classified according to three levels of
P. falciparum exposure. The effect of prior exposure on quarterly
incidence of malaria attacks was tested by Poisson regression
analysis using random effect and generalized linear models. The
lowest levels of exposure were significantly associated with a
higher risk of clinical malaria episodes regardless of duration and
time of exposure from birth to the period of observation. A low
and moderate exposure dating from 10 years or more were associated with a 2.5 fold (p<0.0001) and a 1.6 fold (p=0.023) higher
risk of clinical malaria attacks, respectively, compared with high
exposure. Thus, reducing malaria transmission may lower the clinical malaria immunity of a population until 10 years or more after
the intervention, whatever the subsequent level of exposure to
malaria.
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EPIDEMIOLOGY OF MALARIA IN MAURITANIA:

IMPACT OF SEASON AND AGE ON PLASMODIUM
FALCIPARUM DENSITY AND FEVER INCIDENC IN RURAL
MALI

OULDABDALLAHI M.3, KONATÉ L.1, FAYE O.1,
MOLEZ J.F 2.
1. UCAD, DAKAR, SÉNÉGAL
2. IRD, DAKAR, SÉNÉGAL
3. Institut national de recherche en santé publique (INRSP), Ex CNH,
NOUAKCHOTT, MAURITANIE

DIAWARA S.I.1, POUDIOUGOU B.3, DIAKITE M.2, SAGARA I.1,
DIALLO M.1, DICKO A.1, TOURE O.B.1, DOUMBO O.K.1
1. MRTC/DEAP/FMPOS, BAMAKO, MALI
2. MRTC/DEAP/FMPOS, OXFORD, ROYAUME UNI
3. MRTC/DEAP/FMPOS, MARSEILLE, FRANCE

Summary: Studies on the transmission, the incidence and the
malariae epidemic risks at summer carried out in Septembre1996,
Octobre1997, and in Novembre1998, Along a transect SouthNorth, going from the Senegal river valley to the oases of the
Tagant mountain.
Context: Country of transition between the Sahel and the desert,
Mauritania is characterized by a bio-climatic diversity going from
a sahelian area in the south (the Senegal river), a desert area in
north. The need for the food providing involved the installation
of a policy of hydrous stock management (dams, development of
the oases).
Epidemic of fevers were noted in several areas of the country
with 30 to 40% of case of serious accesses and a rate of lethality
of 15%.
Objectives: Our study aimed at the comparison of the malariae
situation in the various sites of the transect.
Methodology: This study with consisted of entomological, malariae prevalence and feverish morbidity.
Results: The abundance of An. gambiae S. L, the average index
plasmodic as well as the share of malariae in the consultations
decrease as one moves away from the valley of the river. An
rhodesiensis and plasmodium vivax are exclusively met in Tagant
where the traditional vectors of human malariae of the central
and septentrional Sahara were not met.

Malaria remains a major public health problem. We investigated
links between fever incidence and parasite density among children <9 years old in one Malian village, during dry seasons
(December-May), at the beginning of the rainy (transmission) season (June), and during rainy seasons (June-November) for 6 years.
For all age categories, the risk of fever was higher during rainy
seasons, but risk varied by month and age category. Fever was
increased in October (6.7% overall; 11.1% in children <3 years old,
6.8% in those 3-5 years old, and 3.3% in those 6-9 years old) versus December (2.5% overall) or June (1.3% overall), as were parasite density, spleen enlargement, and anemia. The association
between parasite density and fever varied by season and age;
fever appeared at 2,500 pf/µL during rainy seasons, at 2,500 pf/µL
at the beginning of rainy seasons, and only at 5,025 pf/µL during
dry seasons. This “threshold” might permit parasite density to be
used to distinguish malaria from other causes of fever for individuals and communities.
O-126

IMPORTED MALARIA IN FRANCE: STATISTICS,
EXPOSITION, PROPHYLAXIS, DIAGNOSIS AND TREATMENT
LEGROS F., GAY F., ARNAUD A., NOIREAU E., THELLIER M.,
DANIS M.
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EFFECTS OF LIVESTOCK OWNERSHIP ON MALARIA RISK:
A CASE-CONTROL STUDY IN ETHIOPIA

Statistics: An average of 7000 cases of imported malaria occurs
every year in France. The mean of age is 30.8 ± 16.7 years and sexratio is 1.7. Most of patients are African (71%). The epidemic
curve is bimodal: a main pick in August and September (46% of
the annual cases) and a secondary pick from November to January
(21% of the cases).
Exposition: Two third of the patients have contracted malaria in
Ivory Coast, Cameroon, Senegal, Mali or in Comores Islands. The
median of the duration of the stay is 31 days.
Prophylaxis: Patients declaring to take chemoprophylaxis regularly are 11.5% only. Those having used repellent are 21% while
3% have sleep under a mosquito net.
Diagnosis and Treatment: Plasmodium species observed are P. falciparum (83.5%), P. ovale (6.5%), P. vivax (4.5%) and P. malariæ
(1.6%). Non severe cases are 94.2%. The median of the delay for
diagnostic since they come back to France is 10 days. Mortality due
to malaria is about 20 cases per year. In-patients are 71.3% with a
mean of 3.8 days of duration of the hospitalisation. Antimalarial
drugs used are: Quinine (47.3%), Mefloquin (20.2%) and
Halofantrin (20.6%). Pediatricians are mainly using Halofantrin
(63.8%). The drug combination Atovaquone-Proguanil, recently
available, moved from 1.9% in 2001 to 11.3% in 2003.

FRANCO A.O., DAVIES C.R., COLEMAN P.G.
London School of Hygiene and Tropical Medicine, LONDON, UK

Malaria transmission may be influenced by different levels of heterogeneity, at the village, family or even individual level. A complex network of interactions between the human host, parasite,
vector and environmental factors is known to play a key role in
such heterogeneity. However, the relative contribution of each of
these elements is still unclear. This study was conducted in a
malarial region in Southern Ethiopian where previous work has
focused on the vector component of malaria transmission including diversion of mosquitoes to livestock. Yet, no work had contemplated the human clinical component. We aim at contributing
to fill this gap by investigating how different livestock husbandry
practices are associated with the risk of contracting clinical malaria, while addressing also other potential malaria risk factors. This
task was undertaken using a case-control study design. The laboratory confirmed malaria cases from 9 sets of villages were identified from records of the local health facilities. The household of
each case was traced and a comprehensive questionnaire was
conducted there, as well as in neighbouring control households.
An array of potential risk factors for malaria was analysed, including: demography, animal husbandry practices, house construction, and environmental surroundings. It is hoped that the final
results may lead to sustainable health education and preventive
measures to decrease the malaria burden in this and other similar
endemic areas.
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PLASMODIUM FALCIPARUM: GENETIC POLYMORPHISM
AND IDENTIFICATION OF RECRUDESCENT INFECTIONS
IN FIELD ISOLATES OF INDIA
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MICROSATELLITE DNA VARIATION OF SCHISTOSOMA
JAPONICUM
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Zhejiang academy of medical sciences, HANGZHOU, CHINA

Objective: To genetic variation among Schistosoma japonicum from
the mainland of China through the microsatellite investigation.
Methods: S. japonicum isolates were obtained from seven endemic provinces across the mainland of the People’s Republic of China:
Zhejiang (Jiashan), Anhui (Guichi), Jiangxi (Yongxiu), Hubei
(Wuhan), Hunan (Yueyang), Sichuan (Maoshan,Tianquan), Yunnan
(Dali), and also one province within the Philippines Sorsogon.
DNAs from 20 individuals from each origin were screened against
six recently isolated and characterised S. japonicum microsatellites,
M5A, J5N, MF1 RRPS, 2AAA and MPA, which were selected based
on their polymorphic information content.
Results: High levels of polymorphism were found between and
within population samples, with Chinese and Philippine strains
appearing to follow different lineages, and with distinct branching between the provinces. Moreover, across the mainland of
China, genotype clustering appeared to be related to the habitat
type and/or intermediate host morphology.
Conclusion: These results demonstrate the suitability of
microsatellites for population genetic studies of S. japonicum and
suggest that there may be different strains of S. japonicum circulating in the mainland of China.
Key Words: Schistosoma japonicum, Microsatellite, polymorphism, mainland of China.

Malaria is one of the most serious public health problems in India
and is prevalent in whole of the country except in areas 1800
meters above sea level. Recent reports have shown an increasing
trend in Plasmodium falciparum incidence including drug resistant
strains. Resistance to chloroquine, the first line anti-malarial for
treatment of P. falciparum is wide spread and multiple resistant
strains are fast evolving. In this study PCR based assays were used
to identify the true resistance vis-à-vis therapeutic failure.
Plasmodium falciparum field isolates in India have shown high
degree of length polymorphism for merozoite surface proteins
(MSP1 & 2) and glutamate rich protein (GLURP). Samples analysed
from therapeutic efficacy studies for chloroquine, first line of
antimalarial, have shown that in different regions picture is different. In Orissa region, an eastern state, about 30-40% of therapeutic failures were new infections while in southern state of Goa
(on western coast) majority of therapeutic failures are recrudescent infections( about 80%). Yet in another southern state Tamil
Nadu (on eastern coast ), more than 90% of the recrudescent parasites had the same genotype as of zero day infection. Samples
tested from West Bengal, northern state in east India region, bordering Nepal has shown about 60% infections with identical
genotype on day zero and day of recrudescence. Results support
the importance of PCR based genotyping for the identification of
true incidence of recrudescence. Identification of recrudescence is
very important for control programme as treatment failure
increases the proportion of gametocyte carriers in the population
thus increasing the transmission risk.
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HYDRAULIC PLANNINGS AND SCHISTOSOMIASIS:
CASE OF SOUROU IN BURKINA FASO
PODA J.N.2, DIANOU D.1, SONDO K.1
1. IRSS 03, OUAGADOUGOU, BURKINA FASO
2. IRSS/CNRST, OUAGADOUGOU, BURKINA FASO

Parasitologic surveys in schools and malacologic investigations on
the transmission sites were carried out in the Sourou region in
Burkina Faso.
The results obtained showed a gradual increase in the prevalence
of urinary bilharziasis in Guiedougou with 23%, and 70% in 1987,
and 2002, respectively. The prevalences recorded in 1999 were
56.8% in the traditional villages of Di. As for the intestinal bilharziasis, absent until 1987 when 3 cases were detected among
migrants, prevalence ranged from 8% to 69% in 1999 in the irrigation zone. Concerning the malacologic investigation, Bulinus
senegalensis was found naturally infested, whereas Bulinus truncatus was compatible with Schistosom. haematobium from the
Sourou and other zones. Biomphalaria pfeifferi was shown to be
an intermediate host of Schistosoma mansoni. The same tendancies are likely to appear in the new hydraulic plannings.
Hydraulic plannings constitute amplifying factors for the proliferation of mollusc species and parasite exchange. It is challenged to
attenuate or reduce the development of schistosomiasis, which
reduces the benefit gained from hydroagricultural plannings.
Key words: Burkina Faso, bilharziasis, hydraulic plannings, waterrelated.
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INTERSPECIFIC INTERACTIONS BETWEEN SCHISTOSOMA
MANSONI AND SCHISTOSOMA RODHAINI
RAFFERTY A.J.2, WEBSTER J.P.2, KANE R.1, ROLLINSON D.1
1. The Natural History Museum, LONDON, ENGLAND
2. Imperial College, LONDON, ENGLAND

Intra-host interaction and competition between parasite species
has been predicted to be an important force shaping parasite
ecology and evolution, although empirical data are lacking. Here
we characterised interactions between the closely related
Schistosoma mansoni and Schistosoma rodhaini within the snail
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intermediate host Biomphalaria glabrata and mouse definitive
host. Using multifactorial designs two experiments were performed exposing 790 B. glabrata and 90 mice separately to a
matched dose of either S. mansoni or S. rodhaini single infections,
a mixed infection of both simultaneously, or in the case of one
group of snails leaving them unexposed but treated identically.
At 2 weeks post exposure for mice and 6 weeks post exposure for
snails certain lines were re-exposed to one of the above combinations thus creating both simultaneous and sequential exposures. Parasite and host life-history parameters were recorded.
Single stranded conformational polymorphism analysis was used
to identify parasite larval stages and potential hybrid miracidia
from mouse co-infections. Preliminary results indicate competition within the snail host, characterised by an approximately 65%
reduction in cercarial production from snails exposed to both parasite species simultaneously, as compared to their single infection
counterparts. Furthermore this interspecific competition was
associated with an approximately 80% reduction in host fecundity. We present our results on the interactions occurring in both
the intermediate and definitive host and discuss both their theoretical and applied implications.
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SCHISTOSOMIASIS ON ZANZIBAR: PROGRESS TOWARDS
CONTROL
KHAMIS I.S.1, MGENI A.F.1, ROLLINSON D.2, STOTHARD J.R.2
1. Ministry of Health, ZANZIBAR, TANZANIA
2. The Natural History Museum, LONDON, UK

Urinary schistosomiasis caused by Schistosoma haematobium on
the islands of Unguja and Pemba off the East Coast of Tanzania,
continues to be a major public health problem. Compatibility
studies and observations on natural snail populations have
revealed that B. globosus is the main intermediate host and tha
B. nasutus is refractory to infection with local strains of S. haematobium. Molecular methods clearly differentiate the morphologically similar B. globosus and B. nasutus. On Unguja B. globosus is
restricted to north-western areas whereas B. nasutus is confined
mainly to the south.
Prevalence of S. haematobium infection is closely linked with the
proximity of B. globosus habitats. Questionnaires to schoolchildren have provided details of behaviour, water contact and general awareness of schistosomiasis. An initial survey using both diagnostic tests and questionnaires has been followed up in more
detail in 24 schools in the endemic area to provide baseline data
on prevalence and intensity prior to the commencement of control. Prevalence of infection determined by microhaematuria and
egg counts ranged from 3 to 75%. As an additional marker of
morbidity and infection albumin levels have been monitored in
children, before and after treatment with praziquantel, using a
portable assay developed by Hemocue. There is a clear association
of raised albumin levels and egg counts.
The aim of the Unguja programme is to carry out school-based
treatment with praziquantel, provide health education and investigate longer-term possibilities for transmission control. Progress
and strategy for reaching and treating school children and others
in the community will be highlighted.
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ANALYSIS OF THE 5Q31-Q33 LOCUS SHOWS
AN ASSOCIATION BETWEEN IL13-1055C/T IL13-591A/G
POLYMORPHISMS AND SCHISTOSOMA HAEMATOBIUM
INFECTIONS
KOURIBA B.3, CHEVILLARD C.3, BREAM J.H.4, ARGIRO L.3,
ARNAUD V.3, SANGARE L.1, DABO A.1, DESSEIN H.3, TRAORÉ
H.A.2, DOUMBO O.1, DESSEIN A.3
1. Department of Epidemiology and Parasitic Diseases, Faculty of
Medicine, Pharmacy and Odonto-Stomatology, BAMALO, MALI
2. Service of Internal Medicine, National Hospital of Point “G“,
BAMAKO, MALI
3. INSERM U399 Faculté de medecine, MARSEILLE, FRANCE
4. Johns Hopkins Bloomberg School of Public Health, Department
of International Health, Disease Prevention and Control Program
Disease Prevention and Control Program, BALTIMORE, USA
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LIVER MORBIDITY DUE TO SCHISTOSOMIASIS
IN CAMBODIA AFTER SEVEN YEARS OF ANNUAL MASS
DRUG ADMINISTRATION

Schistosomiasis is the fourth most prevalent disease in the world
and the second leading parasitic disease after malaria. Our laboratory has studied the prevalence and intensities of infection by
S. haematobium in two Dogon’s communities of Mali and show
that high infections are clustered in certain families suggesting
some hereditary components in the control of infection. On an
other hand, infection levels by S. mansoni in a Brazilian population were shown to be controlled by a major locus on chromosome 5q31-q33. This genetic region contains several genes
involved in immunity including the Th2 cluster that contains IL4,
IL5 and IL13. Altogether, these observations lead us to test
whether any allelic variants of IL4, IL5 and IL13 would predispose
to high S. haematobium infection.
The search for polymorphisms in the promoters of the IL4, IL5 and
IL13 genes allow us to detect five SNPs. Association studies (by
Family-Based Association Test) had shown that two alleles (IL131055C, IL13-591A) are preferentially transmitted to children with
high infection levels. This result was confirmed on the whole population by stepwise linear regression: age (p<10-3), gender (p<10-3),
village (p<10-3) and IL13-1055C/T genotype (p=0.04).
The allele IL13-1055T has been associated with enhanced production of IL-13. These results are consistent with the fact that IL-13
is critical for the entry and survival of eosinophils in the skin and
in the lungs. IL-13 also plays a unique role in the induction of the
Th2 response by antigens entering the skin. In addition to this
skin priming effect, IL-13 and IL-4 are key cytokines in induction
of a Th2 response.

STROBEL M.1, SAEM S.2, DEGRÉMONT A1., ODERMATT-BIAYS
S.1, KEANG H.2, ODERMATT P.3, HATZ C.3
1. Institut de la Francophonie pour la médecine tropicale, VIENTIANE,
LAO PDR
2. Provincial Hospital of Kratie, KRATIE, CAMBODIA
3. Swiss Tropical Institute, BASEL, SWITZERLAND

Schistosomiasis mekongi is endemic in the Northern provincesof
Cambodia. Base-line investigations were performed in 1994
revealing high prevalenceof infection and hepato-splenic disease.
Since then annual mass drugadministrations with Praziquantel
and Mebendazol were performed. Monitoring ofinfection
showed a drastic reduction to infection rates below 10%.
In 2002 a clinical and sonographicinvestigation was performed in
adults in endemic (n=342) and non-endemic(n=103) districts.
Sonographic investigations followed the Niamey protocol.
In the endemic area hepatomegaly (25 vs 0%),splenomegaly (55
vs 0%) and reported blood in stool (41 vs 20%) and abdominalpain (78 vs 57%) were significantly area. Furthermore, in the
endemic area 12%(vs 0%) of subjects reported a family history of
death due to schistosomiasis (oesophagelbleeding) and 63% (vs
0%) reported to have taken at least 3 times treatment
withPraziquantel in the last years. Only 11% (vs 99%) had a normal liversonographic investigation. In 46% (vs 0%) a periportal
fibrosis with portalhypertension was diagnosed. For 18% (vs 0%)
and 5% (vs 0%) of the subjects theportal hypertension was classified as moderate and severe, respectively.Persons aged between
24-35 years were mostly affected by liver morbidity. Nodifference
was found between genders.
The importance of these findings for the controlof schistosomiasis
mekongi in Cambodia and Lao PRD are discussed.
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EVOLUTION OF CELLULAR IMMUNE RESPONSES
TO PLASMODIUM FALCIPARUM BLOOD STAGE ANTIGENS
FROM BIRTH TO 36 MONTHS OF AGE IN CAMEROON
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MALARIA PARASITES ACTIVATE REGULATORY T CELLS
THROUGH INNATE IMMUNE RECEPTORS

DELORON P.5, FIEVET N.4, THIOULOUSE J.3, PERSONNE P.2,
MAUBERT B.2, M’BIDIAS S.2, ETYE’ALE D.1, COT M.4, LE
HESRAN J.Y.4

HIMENO K., HISAEDA H.
Graduate School of Medical Sciences, Kyushu University, FUKUOKA, JAPAN

1.
2.
3.
4.
5.

Malaria is one of the most life-threatening diseases and kills more
than two million persons every year. Malaria parasites have
evolved to equip several escape mechanisms from host immunity.
We previously proposed a new immune escape strategy that
malaria parasites activate CD4+CD25+ immune regulatory T cells
(Treg) to prevent immune responses using a mouse model. In this
report, we analyzed how malaria parasites activate Treg. C57BL/6
mice infected with Plasmodium yoelii 17X strain showed rapid
elevation of parasitemia and died within two weeks associated
with poor immune responses. Depletion of Treg by administration
of anti-CD25 antibodies prior to the infection rescued mice from
the otherwise lethal infection and enhanced the immune
responses. CD4+CD25+ T cells isolated from infected mice
increased transcripts of Foxp3, transcriptional factor highly specific for Treg, and exhibited strong suppressive effect on T cell
proliferation. These results demonstrate that infection with P.
yoelii activate Treg. We hypothesize that innate immune receptors are involved in Treg activation, and we infected mice with
targeted disruption of gene encoding toll-like receptors (TLR).
Among them TLR9-deficient mice were highly resistant to the
infection. No sign for activation of Treg were observed in these
mice, suggesting TLR9 plays important roles in activation of Treg.
We now examine whether Treg or APC expressing TLR9 is responsible for Treg activation.

Hôpital d’Enongal, EBOLOWA, CAMEROON
OCEAC, YAOUNDE, CAMEROON
UMR CNRS 5558, LYON, FRANCE
IRD UR010, PARIS, FRANCE
IRD, PARIS, FRANCE

Evolution of cellular immune responses to Plasmodium falciparum
blood stage antigens from birth to 36 months of age in Cameroon.
Naturally acquired immunity to P. falciparum is related to immune
system changes during normal development and ageing. The
effects on the immune system of repeated infections during early
life are still unknown. We conducted a cohort study to identify
naturally-acquired immune responses to P. falciparum. Cellular
responses of 164 Cameroonese neonates from birth to 36 months
of age were evaluated every 6 months by cell proliferation and
cytokines (IFN-?, IL2, and IL4) production.
In cord blood samples, leucoagglutinin or PPD induced low proliferation and cytokine production. Interestingly, malaria antigens
induced responses of the same order than in adults for IL-2 production, while proliferative and IL-4 responses were only marginally decreased. IFN-? production was highly reduced.
Follow-up data were analyzed by an MCA analysis exhibiting three
main findings. 1/ no antigen induced a specific mode of response at a
given time-point; 2/ most of the data variability was expressed by IFN? and IL4 productions, and the major variation of the immune
response with age involved this change in IFN-? production; 3/ the agerelated immune response evolution is characterized by the acquisition
of the capacity to mount a IFN-? response, a transient phase during
which children produce a high IL4 response, and the fast vanishing of
the dominance of the IL2 response. These results suggest that P. falciparum specific immune responses are first oriented towards a Th2-type
of response, and later switch to Th1-type of response.
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SUSCEPTIBILITY OF THE IMMUNOMODULATED
NOD/LTSZ-SCID MICE TO DIFFERENT P. FALCIPARUM
STRAINS AND CLINICAL ISOLATES: THE COURSE
OF INFECTIONS AND PATHOLOGY
MORENO A.2, FERRER E.2, EGUILUZ C.2, ARAHUETES S.2, VAN
ROOIJEN N.3, BENITO A.1
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NATURAL KILLER CELL ACTIVITY ASSOCIATED WITH
PLACENTAL PLASMODIUM FALCIPARUM INFECTION

1. Servicio de Malaria. Centro Nacional de Medicina Tropical.
Instituto de Salud Carlos III, MADRID, SPAIN
2. Servicio de Parasitologia. Centro Nacional de Microbiologia.
Instituto de Salud Carlos III, MAJADAHONDA, SPAIN
3. Department of Cell and Immunology. Faculty of Medicine.
Vrije Universiteit Medical Center, AMSTERDAM, THE NETHERLANDS

KREMSNER P.1, KOMBILA M.2, MAVOUNGOU E.3, BOUYOUAKOTET M.1
1. Department of Parasitology, Institute for Tropical Medicine,
University of Tübingen, TUEBINGEN, GERMANY
2. Departement de Parasitologie, Mycologie et de Médecine Tropicale,
Université des Sciences de la Santé, LIBREVILLE, GABON
3. Medical Research Unit, LAMBARÉNÉ, GABON

Mouse-human chimeras are potentially invaluable models for
haemoprotozoan parasites such us Plasmodium falciparum (P. falciparum) due to the specificity of this parasite for the human host.
The aim of this study was to measured the susceptibility of the
immunomodulated NOD/LtSz-SCID mouse model to different P.
falciparum strains (3D7 and Dd2), and isolates from patients (ISCIII-399, ISCIII-230, ISCIII-231 and ISCIII-381). Parasitaemia, gametocytemia and haematological parameters were measured. The
results indicated that without a previous period of adaptation of
the parasites, 100% of the infected mice developed the infection.
P. falciparum infections in mice were mostly self-limited but there
were also fatal cases. Parasitaemias obtained ranged from 0.5% to
6% and lasted an average of 15 days (14-17 days) depending on
the strain or isolate. The different stages of the gametocytogenesis were observed 46% of infected mice, showing different gametocytemias, ranging from 0.5% to 0.05% depending on the strain
and isolate used. The evolution of the haematological parameters
was similar in all the infected mice and showed a marked leucocytosis and thrombocytopenia, however no sings of anaemia were
observed. Autopsies revealed some characteristic features of the P.
falciparum infection like splenomegaly, hepatomegaly and some
of the pulmonary or renal complications. Cerebral changes were
not consistently observed and when present, were characterized
by congestion in the meningeal and cortical circulation, and focal
haemorrhages. The relevance of this model for the study of the
parasite genetic diversity and human disease or its application in
the chemotherapy and vaccine fields is discussed.

The mechanisms of protection against malaria are not fully
understood. We aimed to determine the capacity of Plasmodium
falciparum antigens to induce interferon-gamma (IFN-g) activity
in either whole blood or purified NK cells from the peripheral
blood of pregnant women and the corresponding cord blood. We
compared the cytokine activity of cells from primiparous and multiparous mothers and between samples from mothers with and
without placental P. falciparum infection. Maternal PBMC and
CBMC were collected for NK cell isolation. Whole blood and purified NK cells from mother and cord were incubated with a crude
P. falciparum schizont lysate, purified PPD and a non-parasitized
erythrocyte lysate as a negative control. At day 3, supernatants
were taken for cytokine quantification.
When stimulated with PPD, NK cells from primiparous peripheral
and cord blood produced more IFN-g than multiparous, and this
production increased when women are infected. In cord blood
this production is significantly lower comparing to the infected
primiparous group.
In culture with crude lysate, NK cells from uninfected primiparous
seem produce more IFN-g than those from P. falciparum-infected
women. Crude lysate induced higher IFN-g production in infected
primiparous mother peripheral and cord blood.
While whole blood assays have been successfully used as tool for
immunological field studies, our findings reveal that peripheral
and cord NK cells are major source of protective IFN-g when
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exposed to P. falciparum antigens in vitro in absence to any other
co-stimulant. This emphasis the need of basic studies to address
the mechanism of interaction between P.falciparum antigens and
receptors expressed on the surface of NK cells.
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CHILD TRAVELER MORBIDITY IN SENEGAL: 2001-2004 /
SOS MEDECIN EXPERIENCE
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DYNAMICS OF IGG SUBCLASSES TO PLASMODIUM
FALCIPARUM VARIANT SURFACE ANTIGENS IN RELATION
TO THE INTENSITY OF MALARIA TRANSMISSION
IN NORTH-EASTERN TANZANIA

SORGE F.2, DIOP M.1, DIOP I.1, NDIAYE L.1, DIA M.1

HVIID L.1, LEMENGE M.M.2, MMBANDO B.P.2, LUSINGU J.P.2,
VESTERGAARD L.S.1, THEANDER T.G.1

0bjectives: To determine the types, severity and seasonality of disease in children traveling to Senegal who require medical care.
Methods: A retrospective survey of SOS-Medecin pediatric consultations from 01/2001 to 07/2004 was conducted. Reasons for
home consultation, diagnosis and treatment were compared in
terms of patient age, nationality, travel features and season,
using the chi_ test.
Results: 7754 children have been included, whose mean age was
6,5 years old, with a sex ratio of 1/3. At all age, Upper Respiratory
Infections were most prevalent (33%) before gastro-enteritis
(22%). Diarrhea prevalence increased with age, as did traumatisms (4-9%). Flu-like syndromes (12%), pneumopathies (9%), dermatoses (4%), allergies (4%) and malaria (2%) were constantly
observe along childhood.
Residents infants (n=469) presented more URI and asthma than
tourists (p<0,02). Under 3 years old (n=2099), Senegaleses consulted more for diarrhea and malaria (p<0,01). Of children aged 3
to 15 years old (n=5655), Europeans tourists consulted more for
diarrhea than residents (p<0,01). Europeans had more URI and
dermatoses (p<0,01). Flu-like syndrome, pneumopathies and traumatisms were more observe in Senegaleses (p<0,01). Malaria
attacks happened mainly in Senegaleses. Severe illness or injuries
requiring medical transfer to hospital represented 2%. No deaths
occurred during transport.
Conclusion: Children living in or traveling to Senegal have different patterns of morbidity according to age, resident or tourist status and season. Noteworthy distribution differences have to be
point out in pre-travel health counseling.

1. SOS Médecin, DAKAR, SÉNÉGAL
2. Groupe Pédiatrie Tropicale - Société Française de Pédiatrie, PARIS,
FRANCE

1. Centre for Medical Parasitology, COPENHAGEN, DENMARK
2. National Institute for Medical Research, AMANI, TANZANIA

Antibodies with specificity for Plasmodium falciparum variant surface antigens (anti-VSA IgG) are considered important for acquired
malarial immunity. To elucidate the dynamics of anti-VSA IgG
responses, we conducted a longitudinal study in North-Eastern
Tanzania among individuals between 0-19 years of age, living in
areas with high, moderate and low levels of malaria transmission,
respectively. Anti-VSA IgG total and IgG subclasses were measured
with flow cytometry, using locally obtained in vitro-cultured heterologous P. falciparum isolates. In the high transmission area, rapidly increasing levels of IgG were detected from the age of 6 months
and onwards, reaching a maximum level around the age of 10 years.
Steadily increasing, but considerable lower levels of IgG were also
detected in the moderate transmission area, while only very low levels of IgG were detected in the area with low malaria transmission.
Among the four IgG subclasses, IgG1 was the dominant and most
rapidly increasing, followed by IgG3. Low, but detectable levels of
IgG2 and IgG4 were also found; however, these did not show the
same increase by age, but remained at low levels. In conclusion, like
what has been observed with antibodies with specificity for other
malaria antigens, anti-VSA IgG appear to be acquired in a balanced
first “wave” of antibodies comprising all four subclasses, followed
by an unbalanced second “wave” of antibodies mainly comprised of
IgG1 and IgG3 as protective immunity is acquired.
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HOW TO MANAGE YELLOW FEVER VACCINATION
IN HIV-LIVING TRAVELERS ?

CHARACTERISATION OF THE NATURALLY OCCURRING
ANTIBODY RESPONSE TO PLASMODIUM FALCIPARUM
ERYTHROCYTE MEMBRANE PROTEIN 1 (PFEMP1)

PISTONE T.1, VERDIERE C.H.1, RECEVEUR M.C.1, VATAN R.1,
LAROUZE B.2, LAFON M.E.1, MALVY D.1

MARSH K.1, NEWBOLD C.2, MACKINTOSH C.1

1. University Hospital Center, BORDEAUX, FRANCE
2. University of Paris 6 Inserm U 444, PARIS, FRANCE

1. KEMRI/Wellcome Trust Collaborative Programme, KILIFI, KENYA
2. Weatherall Institute of Molecular Medicine, OXFORD, UK

Introduction: The regular increase of international travel in Yellow
fever (YF) endemic areas concern HIV-living travelers (HIV t.).
Methods: Retrospective study of HIV t. to endemic areas vaccinated with YF vaccine (YFV) in 2002 and 2003 in our Clinic. Efficacy
of YFV was efficient antibody response defined by a negative YF
serology (–YFS, Ab<5 UI/l) before the immunization followed by a
positive (+) YFS (Ab>10 UI/l) after the YFV. The boost of a previous
YFV was defined by a +YFS before the offered YFV followed by at
least doubling of the antibody response after.
Results: 16 HIV t. (11 men, 4 women) were studied. All patients
had a CD4 cell counts (CD4) above 200/mm3, except 1 individual
who did not declare his HIV+ status before YFV and had 159 CD4.
7 HIV t. (7/16; 44%) declared a previous YFV more than 10 years
before and all of them (7/7; 100%) were immunized against YF
before the offered YFV (+YFS), including the HIV t. with 154 CD4.
5 of them (5/7; 71%) showed a boost of the previous YFV after the
offered YFV excluding the HIV t. with 154 CD4.
9 HIV t. (9/16; 56%) did not declare a previous YFV and all of them
(9/9; 100%) were not immunized against YF before YFV. 7 of them
(7/9; 78%) showed an individual efficacy of the YFV 1 time
2 weeks (W), 2 times 6 W and 3 times 8 W after YFV. A lack of efficacy of YFV was reported among 2 HIV t. (2/9; 22%), respectively
2 W after YFV for one individual and 4 W for the over one.
Conclusion: 2 ways of YFV management in HIV t. above 200 CD4.
Firstly, the YF serology should be done as systematically as possible if a previous YFV is declared before the offered YFV. Secondly,
the YFV of HIV t. should be done at least 4 weeks, ideally 6 weeks
before the onset of trip to be sure to achieve 100% of efficacy.

The surface of P. falciparum-infected erythrocytes is modified by
the insertion of immunogenic parasite-encoded proteins; the most
extensively studied family are Plasmodium falciparum erythrocyte
membrane protein 1, (PfEMP1). PfEMP1 undergoes clonal antigenic variation and is responsible for mediating cytoadherence of
infected erythrocytes within the microvasculature, characteristics
underpinning the virulence associated with Plasmodium falciparum. Protection against disease following exposure to a parasite
displaying a particular variant of PfEMP1 is associated with agglutinating antibodies against that variant. However, the nature and
epitope specificity of the variant specific protective response
remains poorly understood.
We have expressed domains and interdomain regions of PfEMP1
from a laboratory parasite line, A4. We have used these recombinant proteins to screen two populations from two areas within
Kilifi district, one with low and one with high transmission intensity. This has given us insight into the acquisition of PfEMP1domain specific antibodies with age and transmission. It has
demonstrated differences in antibody acquisition between
domains, individuals and areas.
We then related asymptomatic parasitaemia with the ability of
children to recognise the surface of erythrocytes infected with
parasite isolates displaying specific PfEMP1 on their surface. The
interaction between having detectable parasites and the ability
to recognise the surface of infected erythrocytes led to the identification of a susceptible group of children responsible for the
burden of clinical malaria in this area.
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TRAVEL ASSOCIATED DENGUE INFECTIONS IN THE
UNITED STATES, 2001-2004
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CLARK G., BEATTY M., HUNSPERGER E., MUÑOZ J.

POPULATION DYNAMICS OF DENGUE VIRUSES

Centers for Disease Control and Prevention, SAN JUAN, PUERTO RICO

AASKOV J.

Background: Dengue is endemic in most tropical areas of the
world and can be acquired by travelers.
Methods: United States (US) residents experiencing dengue-like
illness after returning from travel had serum samples collected at
the time of patient visit and submitted to the Centers for Disease
Control and Prevention. If collected within 6 days of symptom
onset, we attempted to isolate virus. Otherwise, we sought antidengue IgM antibodies using ELISA.
Results: We received 366 case reports of suspected dengue
among traveling United States (US) residents during 1/1/200112/31/2004. Of these, 70 (19%) were laboratory-positive, acute
dengue infections. The median age of laboratory-positive
patients was 37 years (range, 8 months-72 years); 40 (57%) were
female. The most common symptoms were fever (96%), headache
(65%), myalgias (59%), chills (37%), rash (35%), and 24% developed at least one hemorrhagic symptom. Twelve patients (17%)
required hospitalization, and an otherwise healthy 32 year-old
male died following his return from Mexico. Reported travel destinations included the Caribbean Islands (27%), Pacific Islands
(23%), Asia (18%), Central America (16%), South America (13%),
and Africa (3%). Of note, 13% of patients acquired their infections within the US (Hawaii, Puerto Rico, and the Virgin Islands).
Conclusions: Dengue can cause severe illness and death. Travelers to
regions with endemic or epidemic dengue, including destinations
within US, should be counseled regarding mosquito avoidance.

Queensland University of Technology, BRISBANE, AUSTRALIA

Dengue is one of the most significant emerging and re-emerging
infectious diseases of the 20th and 21st centuries. A number of
vaccines are entering, or about to enter clinical trials but we
know little about how and why dengue viruses change and this is
a challenge to the development of strategies for the deployment
of a vaccine. Dengue virus populations in individual patients and
mosquitoes are so diverse as to make consensus nucleotide
sequences almost meaningless. The magnitude of this diversity
appears to vary according to the intensity of virus transmission
with the most diverse populations found at times of greatest
transmission. However, the diversity is constrained during transmission cycles by purifying selection. Additional diversity arises by
recombination between viral genomes in patients and mosquitoes but this does not appear to drive significant genetic change.
The most dramatic changes in genotype at any locality appear to
be due to strain replacement – often by exotic strains of virus. The
challenge of diverse and rapidly changing populations of dengue
virus may be overcome by the use of tetravalent dengue vaccines
containing four very diverse serotypes of dengue virus.
O-146

FUNCTIONAL AND TRANSCRIPTOME ANALYSIS
OF THE RESPONSE OF HUMAN MICROVASCULAR CELLS
FROM DIFFERENT VASCULAR BEDS TO DENGUE INFECTION
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OPEN-LABEL, UNCONTROLLED MULTI-CENTER STUDY
OF THE EFFICACY AND SAFETY OF COARTEM®/RIAMET®
IN THE TREATMENT OF ACUTE, UNCOMPLICATED
P. FALCIPARUM MALARIA IN NON-IMMUNE TRAVELERS:
PRELIMINARY RESULTS
1

2

3

COUISSINIER-PARIS P.
Institut de Médecine Topicale du Service de Santé des Armées, MARSEILLE,
FRANCE

Dengue infection, the first arboviral disease in the world, is now
extending to the whole inter-tropical regions of the world. Since
the infection arises in a broad spectrum of clinical disease, the
more severe forms, dengue hemorrhagic (DHF) / dengue shock
syndrome (DSS) might be fatal. In particular, the hypovolemic
shock (DSS) results from a massive but transient plasma leakage in
the microvasculature, of which underlying mechanisms are still
discussed. The contribution of both indirect (through immune
inflammatory cells) and direct effects of dengue virus on
endothelial cells has to be investigated more precisely. In the
absence of relevant animal model, endothelial cells lines provide
interesting cellular models to assess the consequences of infection
by dengue virus. The present work was aimed at determining the
response of human microvascular cell lines from distinct microvascular beds to direct infection by a same isolate of dengue
serotype 2 virus. The response of those cell lines was assessed et
both phenotypic, functional and transcriptional levels. Results
indicate in particular that those microvascular cell lines respond
to infection by modulating the expression and the production of
some molecules, i.e-adhesion molecules, chemokines, critical to
the recruitment of inflammatory cells to the endothelium.
Moreover and very importantly, our results provide evidences for
an heterogeneous response to dengue infection of microvascular
cells depending on the vascular bed they originate from.

4

HATZ C. , NOTHDURFT H. , GAY F. , GEMPERLI B. ,
ANDRIANO K.4, SOTO J.5, GENTON B.6
1. BASEL, SWITZERLAND
2. Abt. fuer Infektions und Tropenmedizin der Universitaet, MUENCHEN,
GERMANY
3. Groupe Hospitalier Pitié-Salpétrière Département des maladies
infectieuses, parasitaires et tropicales, PARIS, FRANCE
4. Novartis Pharmaceuticals East Hanover, EAST HANOVER, USA
5. FADER / Cibic, Bogota, BOGOTA, COLOMBIA
6. Polyclinique Médicale Universitaire, LAUSANNE, SWITZERLAND

The majority of studies on treatment of malaria focus upon
patients living in endemic areas who can be assumed to have
some level of immunity. This study was designed to evaluate the
efficacy and safety of the 6-dose regimen of Coartem®/Riamet® in
non-immune travelers from non-endemic countries returning to
Europe with confirmed, acute P. falciparum infection. Patients
(65.5% with body weight >65 kg) were treated with the standard
6-dose therapy of Coartem®/Riamet® (4 tablets per dose, twice
daily for 3 days) followed for 25 days. Preliminary results from
55 per-protocol (PP) patients showed a parasitological cure rate
of 96.4% at 7 days and 96.3% at 28 days. Median times to fever
and parasite clearance were 39.0 hours and 45.3 hours respectively.
The frequency, severity and profile of adverse events was consistent with previous data for Coartem®-treated patients with
immunity, and only 2 serious adverse events were reported, which
were considered to be unrelated to the study drug. There were
no significant ECG changes and no clinically significant laboratory abnormalities. Efficacy results were similar to outcomes reported from studies conducted in endemic countries and in patients
with semi-immunity due to repeated exposure.
Coartem®/Riamet® provided rapid symptomatic relief and effective cure from falciparum malaria in non-immune travelers, without clinically significant adverse effects.
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IDENTIFICATION OF A NOVEL TETRASPANIN C189 FROM
MOSQUITO CELLS INFECTED WITH DENGUE 2 VIRUS
BY USING SUBTRACTIVE HYBRIDIZATION
LIN C.C., CHEN W.J.
Chang Gung University, TAO-YUAN, TAIWAN

Dengue (Den) viruses cause apoptosis in mammalian cells, but
usually result in high yield of the progeny virus without evident
damages in mosquito cells. In this study, subtractive hybridization
between two populations of cDNAs was carried out to identify
differentially expressed genes in Den-2 virus infected Aedes
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Now we are reporting new observations that support the role of
age, interval between infections, multiple dengue infections and
Antibody dependent enhancement and their association to secondary infection and consequently to DHF/DSS. The implications
of these observations in terms of vaccine development and pathogenesis is discussed.

albpoictus C6/36 cells. Thirteen potentially virus-induced genes
from the subtracted cDNA library were selected through dot blot
array and sequenced. Of five sequences that can be identified
from a mosquito ESTs database in GenBank, three genes were
selected for quantitatively characterized. Based on semi-quantitative RT-PCR and real-time RT-PCR, one clone was significantly upregulated in C6/36 cells infected by Den-2 virus. This novel
sequence named as C189 was subsequently sequenced; from
which the full length composed of 678 nucleotides was determined by a combination of 5’- and 3’-RACE products. After alignment with sequences in GenBank, C189 (accession number: submitted) is classified as a member of tetraspanin superfamily. Like
other tetraspanins, C189 has short cytoplasmic sequences, four
transmembrane domains, small and large extracellular regions
(EC1 and EC2). It contains the hallmark CCG motif in the region of
EC2 and additional 17 nucleotides conserved with other
tetraspanins in insects and mammals. The association of
tetraspanin CD81 with hepatitis C virus infection prompts to link
C189 with its putative function as a (co-)receptor for Den-2 virus
to infect mosquito cells. This finding facilitates understanding the
diversity of dengue viruses entering different host cells.
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DRUG-DISCOVERY AGAINST DENGUE:
AN INTEGRATED APPROACH
ROMETTE J.L.1, GRUEZ A.1, BENARROCH D.1, ALVAREZ K.1,
DEBARNOT C.1, PEYRANE F.1, BARRAL K.1, EGLOFF M.P.1,
SELISKO B.1, CANARD B.1, FAYOT A.2, DE LAMBALLERIE X.2,
GUILLEMOT J.C.1
1. CNRS University Aix-Marseille, MARSEILLE, FRANCE
2. Unité des Virus Emergents, Faculté de Médecine de Marseille,
MARSEILLE, FRANCE

The increasing importance Dengue virus epidemics as well as
progress made in early diagnostics points to drug-design as a
valuable strategy to control a Dengue virus infection. NS5, the
RNA dependent RNA polymerase, is essentiel for viral replication
and thus represents an attractive target.
Our laboratory is actively working on three aspects fundamental
to anti-Dengue drug-design: enzymology, screening, and structural biology. The recombinant RdRp domain was expressed, purified in large scale, and found able to conduct de novo and copyback RNA synthesis using specific templates as well as de novo
and short-primer-extension RNA synthesis on homopolymeric
templates. A detailed comparative kinetic analysis of the initiation of RNA synthesis in Flaviviridae has been made. The crystal
structure of this domain is underway. The polymerase assay has
been scaled to a 96 well microtiter plate format, and chemical
libraries (>15.000 synthetic compounds and >5.000 plant extracts)
have been screened to identify drug-candidates. Promising drug
candidates have been evaluated in Dengue infected cell cultures.
A specialized database has been constructed to manage chemical
libraries as well as results emerging from screening campaigns.
We will present our recents results concerning the Dengue polymerase structure, function, as well as screening results aiming at
the design of an efficient anti-Dengue molecule suitable to enter
clinical evaluation.
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ADULT DENGUE FEVER / A RETROSPECTIVE CLINICAL
STUDY OF INPATIENTS FROM VIENTIANE, LAOS
MARTINEZ B.1, KHAMLA C.2, SIMALY P.3, VEASNA D.1, VALY
K.1, STROBEL M.1, PENGTHA V.1
1. IFMT, VIENTIANE, LAOS
2. SETTATHIRAT HOSPITAL, VIENTIANE, LAOS
3. MAHOSOT HOSPITAL, VIENTIANE, LAOS

During two consecutive epidemic years (2002-2003), 3006 inpatients had a clinical diagnosis of dengue fever (DF) in the two
referral hospitals of Vientiane. Of these, 1357 (45%) were adults.
Diagnosis was mainly clinically based data (95%) after exclusion
of other main acute fevers (malaria, typhoid fever, and typhus).
Serologic / virologic procedures were not routinely available. DF
was the number one cause of hospitalisation in adults (as well as
in children). Sex-ratio was 1.35; mean age 24.4 +9.7 year, 80% of
the cases occurring before the age of 30. Most cases (73%) were
classic dengue fever (CDF), whereas 27% were mild to moderate
dengue haemorrhagic fever (DHF) (25% WHO grade 1-2). Neither
dengue shock syndrome nor fatalities occurred. Although
platelets and haematocrit abnormalities were more marked in
DHF (respectively 101.000/mm3 and 45% mean values), there
were confusing overlap between DHF abd CDF, as it xas the case
for tourniquet test (99% and 90% positive rates respectively).
DHF was less frequent (27% vs 43%) and less severe in adults than
in children. WHO DHF grade criteria were of no clinical value.
Although poorly documented, adult DF is frequent in south east
Asia and represents a serious health burden. Admission rate and
consequently cost could be reduced.
O-149

SECONDARY INFECTION AS A KEY RISK FACTOR FOR
DENGUE HEMORRHAGIC FEVER. NEW OBSERVATIONS
GUSMAN M.G., ALVAREZ M., VAZQUEZ S., KOURI G.,
RODRIGUEZ R.
Pedro Kouri Tropical Medicine Institute, HAVANA, CUBA

Cuban epidemiological dengue situation is probably unique
allowing to study the role of secondary infection (SI) as a risk factor for Dengue hemorrhagic fever/dengue shock syndrome
(DHF/DSS).
In three well characterized epidemics, SI has been the most important risk factor of DHF/DSS. Epidemiological and serological evidences support this fact.
The wide dengue 1 circulation during the dengue fever (DF) epidemic of 1977-1978 prepared the population, so Cuban population
evolved from 2.6% to 44.46% individuals with dengue 1 antibodies
and at risk of SI. Four, 20 and 24 years later, two dengue 2 and one
dengue 3 epidemics were observed with a high number of DHF cases.
In several series of severe cases and seroepidemiological studies,
SI was demonstrated in a high percentage of cases.
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IMPACT OF HAART ON HIV AND HSV-2 GENITAL
SHEDDING AMONG WOMEN IN WEST AFRICA
KONATE I.1, VERGNE L.1, MAYAUD P.2, VALLO R.1, DEFER M.C.1,
ANDONABA J.B.3, WEISS H.2, SAWADOGO A.3, VANDE PERRE
P.4, NAGOT N.1, OUEDRAOGO A.1, SEGONDY M.4
1.
2.
3.
4.
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MALARIA CASES AND DEATHS ATTRIBUTABLE TO THE
HIV-EPIDEMIC IN SUB-SAHARAN AFRICA
A QUANTITATIVE ASSESESMENT AT COUNTRY LEVEL

Centre Muraz, Bobo-Dioulasso, BURKINA FASO
London School of Hygiene and Tropical Medicine, LONDON, UK
CHU Bobo-Dioulasso, BOBO-DIOULASSO, BURKINA FASO
CHU Montpellier, MONTPELLIER, FRANCE

Context: HAART is becoming increasingly accessible in Africa, but
its impact on HIV transmission and associated cofactors (eg HSV-2)
is unknown.
Methods: HIV and HSV-2 co-infected women from an ongoing
cohort of high-risk women in Burkina Faso were enrolled in a
genital herpes suppressive therapy trial after HAART initiation
when necessary. Measurements at cohort and trial baselines
included HIV plasma viral load, CD4 count, HIV and HSV-2 genital
viral load from enriched cervico-vaginal lavage samples measured
by real-time PCR.
Results: At trial baseline, 34 women had been on HAART for a
mean time of 4.4 months and all had undetectable HIV plasma
loads with a mean CD4 increase of 132/µl. There was a highly significant decrease in frequency and quantity of HIV genital shedding after initiation of HAART: 12/29 (41%) women shed HIV
before HAART vs 5/29 (17%) after (p=0.05); and HIV genital load
was 3.2 log copies/ml before and 1.3 log copies/ml after HAART
(p<0.001). HSV-2 genital viral load was also significantly lower
after HAART: 1.5 vs 2.6 log/ml (p=0.03). Interestingly, 18% of
women with undetectable plasma HIV load had detectable HIV
genital shedding at trial baseline.
Discussion: Our data confirm the hypothesis of the role played by
the immunological and virological control on HSV-2 genital shedding, and suggest marked impact of HAART on HIV sexual transmission. However, the persistence of HIV genital shedding reinforces the hypothesis of a genital compartmentalisation.
Longitudinal studies will assess the pattern of HIV and HSV-2
shedding in this population.

GOUWS E.1, DE VLAS S.2, WILLIAMS B.3, GHYS P.1,
KORENROMP E.3, NAHLEN B.3, GILKS C.3
1. UNAIDS, GENEVA, SWITZERLAND
2. Erasmus Medical Center, University Medical Center Rotterdam,
ROTTERDAM, THE NETHERLANDS
3. World Health Organization, GENEVA, SWITZERLAND

HIV-1 infected people are at increased risk of malaria disease and
death. We assessed the impact of HIV-1 on malaria at a population
level in sub-Saharan Africa, using country-specific estimates of HIV
prevalence, malaria incidence and malaria mortality in different age
groups and by urban versus rural residence. Relative risks of malaria in HIV patients were modelled by level of CD4 cell count, assuming a linear decline in CD4 during survival after seroconversion. HIV1 increased the incidence of clinical malaria across 41 countries by an
estimated 1.3% (range of estimates 0.8-4.4%), and malaria mortality by 4.9% (2.4-12.5%), in 2004. The impact was limited due to the
different geographical distributions of both diseases within Africa,
and their contrasting age patterns. In Botswana, Zimbabwe,
Swaziland, South Africa and Namibia, however, malaria incidence
and mortality increased by up to 28% (16-37%) and 114% (59157%), respectively, due to high HIV-1 prevalence in rural areas and
the locally unstable nature of malaria resulting in a high proportion
of cases among adults. HIV-1 may have contributed to an increased
burden of malaria in Southern Africa.
O-152

MULTIPLEX DETECTION OF DIARRHOEA CAUSING
PROTOZOA IN RELATION TO HIV-STATUS IN MALAWI,
USING REAL TIME PCR

O-154

CONTRIBUTION OF THE BRONCHIAL ENDOSCOPY
FOR THE DIAGNOSIS OF THE RESPIRATORY SYMPTOMS
OF THE AIDS IN SENEGAL

VAN LIESHOUT L.1, VERWEIJ J.J.1, BRIENEN E.A.1, TEN HOVE
R.1, VAN OOSTERHOUT J.2, PEREZ M.A.2
1. Leiden University Medical Center, LEIDEN, THE NETHERLANDS
2. College of Medicine, BLANTYRE, MALAWI

NDIAYE A.R.1, SANE M.1, CAMARA P.1, NIANG A.1, FALL K.B.1,
GUEYE N.M.D.1, NDIAYE B.1, BA P.S.1, GUEYE P.M.1,
CHEVALIER B.1, MBAYE P.S.1, DEBONNE J.M.2

In Sub-Saharan African countries intestinal protozoal infections
are considered to be an important cause of diarrhoea, particularly
in young children and persons suffering from HIV/AIDS. However,
limited epidemiological data is available on their prevalence. Here
we present a cross sectional study in two different patient populations in Blantyre, Malawi: (1) 122 children, 45% HIV-infected,
admitted to a paediatric ward and (2) 52 HIV-positive adults presenting with diarrhoea. Collected faecal samples were examined
for the presence of intestinal protozoa by appropriate microscopic procedures as well as by multiplex detection of parasite DNA
using real time PCR. Cryptosporidium parvum, Giardia lamblia and
microsporidia were found to be the most prominent parasites with
a prevalence of 21%, 15% and 10%, respectively. No Entamoeba
histolytica was found. Many infections were not detected by
microscopy, in particular microsporidia. For this organism, a clear
association was seen with HIV status and low CD4 counts. This
study indicates that infections with intestinal protozoa in Malawi
are more common than previously thought, especially in HIVinfected individuals. Multiplex detection of intestinal parasites
using real time PCR proved to be a highly specific and sensitive
method for the diagnosis of important opportunistic protozoa
causing diarrhoea, and a powerful tool for epidemiological
research. Uncertainties remain for the interpretation of results of
multiplex PCR as an indicator of disease.

1. Hôpital Principal de Dakar, DAKAR, SÉNÉGAL
2. HIA Laveran, MARSEILLE, FRANCE

Descriptive retrospective study from Jan 1998 to Dec 2001 about
106 cases and Contribution of broncho-endoscopy (B.E) and the
major taking away during respiratory symptoms of AIDS; to
describe the causes highlighted; to seek factors associated with a
positive result of BE.
Methods: Criterias of inclusion: Patients HIV with respiratory clinical or radiological symptoms. The B.E was carried out when diagnosis could not have been carried out by the usual noninvasive
means.
Results: Results were obtained from the register and files of
patients. Average age was 40,5 years (17-62) and sex-ratio 2,03.
67 patients had complete information and 39 others had datas
from register of the B.E. Seropositivity was known in 39% of the
cases; 46% of patients had an opportunist antecedent of infection
(O.I.); 49% were classified stage B and 51% stage C of CDC;
3 patients were under ARV, 5 were under prevention againts O.I.;
and 62% received a antibiotics before B.E. Symptoms envolved
since more 1 month in 63% of cases. They were: cough (41 cases)
and while 16 patients have no respiratory signs. Thoracic radiography for 106 patients, showed: interstitial syndrom (23 cases),
alveolar syndrom (17), infiltrative opacity (33), excavation (3),
adenopathy (5) and pleurisy (4). A diagnosis etiologic was posed at
the B.E. in 24% of cases (25/106): infection with pyogenes (6), BK
(3), candidosis (3), cryptocosis (1), pneumocystosis (3), Kaposi (7),
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epithelioma (2). Results were negative in 39,6% of cases (42/106)
and not exploitable in 36,8% (39/106). This study underlines difficulty of establishing diagnosis of respiratory disease with VIHAIDS. It was contributive in 28%, decisive in 18% of cases.

Trop ica l li ver
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INTERNATIONAL COLLABORATIVE SURVEY
ON EPIDEMIOLOGY OF HEPATITIS E VIRUS IN 11 COUNTRIES

O-155

ABE K.

COTRIMOXAZOLE PROPHYLAXIS IN HIV-INFECTED
AFRICANS: FROM POLICY TO PRACTICE?
1

National Institute of Infectious Diseases, TOKYO, JAPAN

2

GRAHAM S.M. , WHITWORTH J.

We conducted seroepidemiological studies on antibody prevalence to hepatitis E virus (HEV) in 5,233 sera from 11 countries to
ascertain the present state of HEV infection on a global basis. The
rate of anti-HEV IgG positivity was as follows: 8.9% in Tokyo and
34.5% in Okinawa of Japan, 62.1% in Hanoi and 41.8% in Ho Chi
Minh City of Vietnam, 29.2% in Harbin of China, 27% in Thailand,
35.1% in Myanmar, 66% in Nepal, 21.3% in U.S.A., 34% in Spain,
20.2% in Russia, 80% in Egypt and 12.7% in Bolivia, respectively.
The prevalence of anti-HEV IgG increased with age in these tested countries, but the rate of antibody positivity was over 20% in
the 16-30 year-old group in most of the participating countries,
except for Japan, the U.S.A and Spain. Of patients with acute hepatitis of unknown etiology from Nepal, 56% (14/25) were positive
for the IgM class of anti-HEV antibody. In addition, HEV RNAs in
the serum from 3 Nepali patients who had the IgM antibody were
detected by nested PCR and all of the HEV genes isolated
belonged to genotype 1. Our results indicate that HEV is spreading worldwide not only in developing countries, but also in more
industrialized countries than previously thought.

1. Malawi-Liverpool-Wellcome Trust Clinical Research Programme,
College of Medicine, BLANTYRE, MALAWI
2. The Wellcome Trust, LONDON, UNITED KINGDOM

Cotrimoxazole (CTX) prophylaxis can prevent a range of infections in HIV-infected individuals and is readily available even in
resource-poor settings. Guidelines were published by
WHO/UNAIDS in 2000 for use of CTX prophylaxis in HIV-infected
Africans based mainly on two studies of HIV-infected adults in
Cote d’Ivoire. These were not universally adopted by national policy-makers or clinicians because of uncertainties of benefit and of
risk among different populations in the region. Recent studies
from Uganda, Zambia and Malawi of adults and children showing
benefit have urged global and national policy-makers to revise
guidelines and move forward with implementation. Important
questions remain unresolved and require further study such as
the impact of widespread CTX prophylaxis in high HIV endemic
populations on resistance to currently available first-line therapy
for malaria and bacterial disease. Further, with increasing provision of HAART for HIV-infected Africans, it will be important to
study the added benefit if any of CTX prophylaxis once a patient
is stabilised on HAART. Published and previously unpublished
data from studies of Ugandan adults and Malawian children will
be presented and reviewed along with recently revised national
and international (WHO/UNAIDS/UNICEF) guidelines.
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TUBERCULOSIS LIVER ABCESS
FALL F.1, MBAYE P.S.1, DEBONNE J.M.2, CARMOI T.1, NDIAYE
A.R.3, NDIAYE B.1
1. Hôpital Principal, DAKAR, SÉNÉGAL
2. Hôpital Laveran, MARSEILLE, FRANCE
3. Hôpital Principal, MARSEILLE, FRANCE

A 25 years old Senegalese patient without medical past is admitted for febrile hypochondrium pain with jaundice. Clinical examination find painfull hepatomegaly.
Biological examination shows liver cytolysis up to 3 x normal and
conjugated bilirubine icterus.
Liver ultra sonography and computerized tomography (CT) shows
single cystic formation of 10 cm diameter, with heterogenous
content and septa compatible with an abcess.
Chest radiography shows bilateral infiltration of pulmonary
upper part.
Gastric lavage bring back acid fast cells identified as mycobacterium tuberculosis.
Amoebic serology is negative as well as AgHbs research and HIV
serology.
Instead this big abcess in context of pulmonary tuberculosis a CT
diriged abcess puncture is decided.
This puncture relieve the patient and bring back acid fast cell too.
Anti tuberculosis therapy is begun, fever drop in 72 hours and
general status improve quickly. Abcess reduces after 12 months of
quadri therapy adapted because of primary resistance to INH.
Liver tuberculosis abcess is rare mong immnunocompetent
patient and usually associated with miliary. Liver onset is classically a micro granulomatosis hepatitis or, more rarely macro granulomatosis confluent lesions leading to real abcess.
Such big tuberculoma is rare. In this case, pulmonary radiologic
lesions plead for semi recent infection. In this context, the early
occurrence of an abcess is disconcerting among an immunocompetent patient.
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CO-INFECTION BY HEPATITIS C BUT NOT HEPATITIS B
VIRUS AGGRAVATES HEPATIC PERIPORTAL FIBROSIS,
PORTAL HYPERTENSION AND SPLENOMEGALY IN A
SUDANESE POPULATION INFECTED BY SCHISTOSOMA
MANSONI

RECOMBINANT HEV STRAINS
JUN F.1, ROQUES P.2, VAN CUYCK H.3, VAN CUYCK H.4,
ROBERTSON D.1
1.
2.
3.
4.

EBOUMBOU C.5, ELWALI N.E.3, MOHAMED-ALI Q.4, GALLIAN
P.2, RAHOUD S.3, MERGANI A.3, DE LAMBALLERIE X.2,
CHEVILLARD C.5, DE MICCO P.1, DESSEIN A.5

University of Manschester, MANCHESTER, ENGLAND
Cea, FONTENAY SOUS BOIS, FRANCE
EMA/MA4, PARIS, FRANCE
EMA, PARIS-ARMÉES, FRANCE

Hepatitis E virus (HEV) is a causative agent of enterically transmitted hepatitis disease and is responsible for significant morbidity
and mortality in developing countries. Outbreaks of hepatitis E
have been described in many regions of the world including Asia,
Africa (particularly in French military population), and Mexico,
while sporadic cases have been documented in the United States,
in Africa and Europe. HEV is very probably a zoonotic disease as
serological surveys of both wild and domestic animals have found
evidence for human-related HEV viruses, in rats and pigs. To interpret this finding in term of molecular epidemiology a clear picture
of HEV phylogeny as well as normalized nomenclature of genera
clades might be drawn. Phylogenetic and recombination analysis
was performed on 32 HEV complete genomes from infected
humans and pigs. Comparison was done with phylogeny obtained
from partial sequences (ORF2 sequences) and full genome
sequences. For the first time conclusive evidence for recombination between divergent HEV strains was obtained with two strains
being found to be intra- genotype recombinants. This finding suggests humans can be super-infected with HEV and has implications
for the emergence and evolution of new HEV epidemics.

1. Etablissement Français du Sang, MARSEILLE, FRANCE
2. Unité des Virus Emergents, Laboratoire de Virologie Transfusionnelle,
Tropicale et Moléculaire, MARSEILLE, FRANCE
3. Institute of Nuclear Medecine, Molecular Biology and Oncology,
University of Gezira, WAD MEDANI, SUDAN
4. Al Zaiem Al Azhari University, OMDURMAN, SUDAN
5. INSERM U399 faculté de médecine, MARSEILLE, FRANCE

Hepatitis C and B viruses are prevalent in many regions of Africa
where Schistosomiasis is endemic. Whether hepatitis viruses
aggravate hepatic and splenic diseases in schistosome infected
subjects are still contended issues.
This question has been often addressed on hospital patients who
are more exposed to hepatitis viruses than healthy controls. Here,
593 subjects from a Sudanese village endemic for S.mansoni have
been evaluated for co-infections: 41, 5 and 12% respectively
exhibited anti-HBV, chronic active HBV infection (Presence of
HBsAg) or anti-HCV Antibodies.
A multivariate analysis showed no evidence for an effect of HBV
on periportal fibrosis (PPF), portal hypertension and on
splenomegaly. HCV infections were associated with an increased
risk of PPF (p=0.01), enlarged splenic and portal veins (p=0.01) and
with splenomegaly (p=0.02).
None of the six identified HCV genotypes were associated with
aggravation of PPF. Thus, HCV but not HBV is associated with an
aggravation of PPF in schistosomiasis patients; That effect might
be underestimated due the earlier death of young subjects with
co-infections.
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LIVER ABCESS ANALYSIS OF 44 CASES
MBAYE P.S.1, NDIAYE B.1, DIA D.2, FALL F.1, GNING S.B.1,
DIAKHATÉ I.C.4, NABIAS R.3, CARMOI T.1, MBENGUE M.2,
DEBONNE J.M.1
1. Service de médecine interne et de pathologie digestive, Hôpital
Principal, DAKAR, SÉNÉGAL
2. Service de médecine interne, Hôpital Aristide Le Dantec, DAKAR,
SÉNÉGAL
3. Laboratoire de biologie - Hôpital Principal, DAKAR, SÉNÉGAL
4. Service de radiologie et d’imagerie médicale Hôpital Principal,
DAKAR, SÉNÉGAL
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OUTBREAK OF HEPATITIS E IN DARFUR AND CHAD
NIZOU J.Y.1, ENOUF V.1, CARON M.1, NICAND E.1,
ANDRAGHETTI R.2, GUERIN P.1, AMSTRONG G.3, GUTHMANN J.P.4
1. HIA Val de Grace, PARIS, FRANCE
2. CDS/Alert Response Outbreak, WHO, GENEVA, SWITZERLAND
3. Division of viral hepatisis Centers for Disease Control and prevention,
ATLANTA, USA
4. Epicentre, PARIS, FRANCE

We have reviewed 44 cases of liver abcesses seen in Hôpital
Principal de Dakar, in Senegal, between 1995 and 2004. Twentysix cases (59%) were amoebic and 18 (41%) pyogenic. Male to
female ratio was 3,8: 35 male and 9 female; 12 in amoebic cases,
1.5 in pyogenic cases, mean age 39 years. Common features pain
in the right hypochondrium (86,3%), hepatomegaly (63,6%),
fever (59%), jaundice (22,7%), leukocytosis (70,4 %). In pyogenic
case, culture results revealed organisms in 5 patients (27,7%). In
26 amoebic abcesses, E. histolitica serology was positive significantly (≥1/160) in 20 patients (77%). Ultrasonography confirmed
abcess in all cases: in right lobe (56,8%), in lefl lobe (9%); abcess
was solitary in 36 cases (81,8%) and multiple in 8 cases (18,18%).
Initial antimicrobial regime included metronidazole in amoebic
abcesses, combination of cefotaxim and gentamicin in pyogenic
abcesses. Percutaneous aspiration of the abcess was performed
for 8 amoebic cases (30,7%) and 4 pyogenic cases (9%). One
patient died after peritonal rupture of large amoebic abcess.
Pyogenic liver abcesses are not rare in tropical area where amoebic etiology is predominant. There is not difference in clinical
presentation. Percutaneous aspiration must be performed in pyogenic cases to find the organism and in large amoebic cases for
non response to initial treatment with parenteral metronidazole.
Key words: liver abcess, amoebic abcess, pyogenic abcess.

From May 2004, over 7 000 cases of hepatitis E were reported in
many Sudanese refugee camps in West Darfur and in neighbouring Chad. Health actors, including WHO and Epicentre, conducted a case-control study in Mornei camp (Darfur) and in Goz Amer
camp (Chad). HEV markers are analysed in this study.
After shipping specimens to the NRC for hepatitis E, anti HEV Ig G
and anti HEV Ig M were detected from 138 serums collected from
cases and 239 controls. A high anti HEV Ig G reactivity or anti Ig
M presence were interpreted as serological acute hepatitis. HEV
RNA was detected on serum and stool by real time Taqman RTPCR. The attack rate was over 80% and over 20% among the cases
and the controls, retrospectively.
Table 1. HEV markers among cases and controls within the outbreak of hepatitis E in Sudan
Darfur Chad
Population Samples HEV RNA anti HEV Samples HEV RNA anti
HEV
(n) n (%) N (%) (n) n (%) N (%)
Cases (N=138) Serum 75 35 (49%) 73 (97%) 63 30 (48%) 50 (79%)
Stool 75 42 (65%) 0
Controls (N=239)Serum 145 17 (12%) 47 (32%) 94 9 (10%) 20
(21%)
HEV infection was evidenced by viremia, fecal shedding and antibody responses with an unexpected high rate among the symptomatic patients, but also among the controls.
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Our results show that the Fulani are less susceptible to malaria
than the Dogon in this study area. It seems that immunogenetic
factor in Fulani could explain the less susceptibility to malaria
compared to Dogon.
Key words: malaria, Dogon, Fulani, susceptibility, MSP 1, PfCRT,
IgE, IgG.

G e n et ic s of re si st ance
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ANALYSIS OF SINGLE-NUCLEOTIDE POLYMORPHISMS
OF RESISTANCE GENES AMONG PASMODIUM
FALCIPARUM ISOLATES FROM TWO ENDEMIC REGIONS
OF COLOMBIA
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ENVIRONMENTAL VERSUS FAMILIAL RISK FACTORS FOR
SEVERE MALARIA IN CHILDREN LIVING IN BAMAKO, MALI
KEITA M.M.1, CISSÉ M.B.1, DIAKITÉ M.2, TRAORÉ D.2,
KEITA M.2, TRAORÉ A.2, POUDIOUGOU B.2, SAFEUKUI I.3,
RANQUE S.4, DOUMBO O.K.2, DESSEIN A.3

MAESTRE A., BLAIR S., MONTOYA P., RESTREPO E., VILLA A.
Grupo Malaria, Universidad de Antioquia, MEDELLIN, COLOMBIA
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Malaria is a major public health problem in Colombia, with 60%
of the total population at risk of infection. Each year about
200.000 cases of malaria are reported. The Turbo and Tumaco
municipalities constitute two of the most endemic in the country.
In 1998, we monitored the in vivo efficacy of the antimalarials in
the Urabá region and observed treatment failure rates to chloroquine of 97% and to the combination sulphadoxine pyrimetamine of 13%. By 2002 in vivo treatment failure rates to sulphadoxine pyrimetamine reached 22%. The molecular characteristics
underlying antimalarial resistance of Colombian clinical isolates
have been poorly studied. The objective of this study was to assess
and compare the frequency of mutation in the genes dhps, dhfr,
pfcrt and pfmdr in recent clinical isolates from Turbo and Tumaco.
For this we used a PCR-RFLP approach. The results confirmed the
presence of mutation in the codons 76 and 72 of the pfcrt gene
in 100% of the samples. Furthermore, mutation of the codon 437
of dhps was observed in 87% of the samples while the codons 51
and 108 of the dhfr gene exhibited mutations in 100% of the
samples. Finally, analysis of the mdr-1 gene showed low frequency of mutations in codon 86 and high frequency of mutant alleles
for codon 1246. We concluded that changes at the molecular level
on the genes involved in resistance to the antimalarials explain
the widespread problem of treatment failure to the recommended drugs in Colombia.

Hôpital Gabriel Touré, BAMAKO, MALI
DEAP/MRTC, BAMAKO, MALI
INSERM UMR399, MARSEILLE, FRANCE
Faculté de Médecine, MARSEILLE, FRANCE

To shed light on the respective influence of host and environmental related factors in the pathogenesis of malaria, we conducted two concomitant studies in the same community in
Bamako, Mali. First, a family based study aimed to quantify the
familial aggregation of severe malaria; second, a case-control
study aimed to identify environmental related risk factors of
severe malaria.
We found a significant familial aggregation of severe malaria
among 2.811 individuals clustered within 407 nuclear families.
Over a lifetime, with each additional affected relative, the odds of
a person contracting severe malaria increased by about
2 times, compared with the odds for a person whose relatives had
no severe malaria history. Besides, we identified maternal factors
for being central to the development of severe malaria, among 130
severe malaria cases matched to 260 healthy community controls.
To which extend the familial aggregation of severe malaria might
be attributable to environmental factors, with respect to both the
frequency of exposure and the relative risk of the identified environmental factors associated with severe malaria in this population, will be discussed.
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IMMUNOLOGIC AND PARASITIC FACTORS INVOLVED
IN MALARIA SUSCEPTIBILITY IN TWO SYMPATRIC
ETHNIC GROUPS IN MALI

MOLECULAR GENOTYPING IN ANTIMALARIAL
COMBINATION THERAPY TRIALS CONDUCTED IN SUBSAHARAN AFRICA: ADJUSTMENT OF PARASITOLOGICAL
CURE RATES AND ASSESSMENT OF EFFECTIVENESS

ARAMA C.1, MAIGA B.1, DAOU M.1, KOURIBA B.1, DOLO A.1,
TROYE BLOMBERG M.2, DOUMBO O.K.1
1. MRTC /DEAP, BAMAKO, MALI
2. Department of Immunology, Arrhenius Laboratories, Stockholm
University, STOCKHOLM, SWEDEN

MUGITTU K.1, SNOUNOU G.4, ADJUIK M.3, TAYLOR W.2,
OLLIARO P.2, MSHINDA H.1, BECK H.P.5
1. Ifakara Health Research and Development Centre, IFAKARA, TANZANIA
2. UNDP/WORLD BANK/WHO Special Programme for Research
and Training in Tropical Diseases (TDR), GENEVA, SWITZERLAND
3. Navrongo Health Research Centre, NAVRONGO, GHANA
4. Institut Pasteur, PARIS, FRANCE
5. Swiss Tropical Institute, BASEL, SWITZERLAND

Inter-individual variations in susceptibility to malaria suggest a
human immunity component influencing the outcome of
Plasmodium falciparum infections.
We carried from August to December 2001, a study to investigate
malaria susceptibility between Fulani and Dogon, two sympatric
ethnic groups in Mopti ‘s region (Mali).
We performed a longitudinal follow up during 5 months and two
cross sectional studies (September and November 2001). We determined the molecular polymorphism of parasite strain (MSP1) and
the molecular resistance to chloroquine (Pfcrt genotype). We studied antibody response to Plasmodium falciparum antigens.
Previous study indicate similar transmission level and socio-economic conditions between these two ethnic groups. We observed
that malaria was meso-endemic in this area. The spleen rate was
significantly higher (p″0.001) in Fulani group (38,5%) compared
to Dogon group (17,4%). The parasite rate (p″10-5) and the parasite density (p″10-3) were higher in Dogon compared to Fulani.
Rates of parasitological resistance and the clinical therapeutic
failure to chloroquine were similar between these ethnic groups.
The distribution of Pfcrt resistant genotypes and the MSP 1 polymorphism were similar between these two ethnic groups. The
Fulani had higher level of antimalarial antibodies (IgE and IgG)
compared to Dogon (p=0.001).

The efficacy results of malaria clinical trials are confounded by
recurrent parasitaemia during follow up. The polymerase chain
reaction (PCR) may distinguish between new and resistant infections. Double blind, placebo controlled trials were conducted in
African children with uncomplicated falciparum malaria combing
artesunate/placebo with amodiaquine (n=3), or chloroquine(n=2),
or sulfadoxine/pyrimethamine (n=4). Primary end point was the
Day 28 parasitological cure rate. We genotyped cases of recurrent
parasitaemia after Day 14 to adjust cure rates and evaluate the
PCR effectiveness, defined as 1-total loss of PCR data. Results were
analysed by either counting missing or indeterminate PCR data as
resistant infections or excluding them from the analysis. Enrolled
children numbered 3694, of whom 3425 (92.7%) were evaluable
on Day 28. There were 773 cases of recurrent parasitaemia after
Day 14. 639 pairs were available for genotyping, for a loss of PCR
data from the field of 17.9% (1.4-55). 430 (74.2%) pairs yielded a
PCR supported diagnosis of a new or recrudescent infection.
Overall PCR effectiveness was 61%. Compared to crude cure rates,
PCR corrected efficacy rates increased a median of 8% (range
0.5-21). Variation between the two PCR corrected adjustments
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was small (range –2 to +3%). Failure to genotype and/or interpret
PCR results (25.8%) was a more important cause of loss of PCR
data than the field collection (17.9%). The WHO now recommends that PCR should be done to assess antimalarial drug efficacy where follow up exceeds 14 days. Our data support this
approach but diligence is required to capture fully the PCR data.

Dru g s for
neg lected d i sea se s
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SAFETY, EFFICACY AND PHARMACOKINETICS
OF ARTESUNATE AND AMODIAQUINE IN FIXED
FORMULATION VS. LOOSE FORMULATION IN THE
TREATMENT OF MILD AND UNCOMPLICATED MALARIA
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AN EVALUATION OF DRUG SENSITIVITY AND GENETIC
DIVERSITY OF P.VIVAX IN CALCUTTA,INDIA

SIRIMA S.B.1, TIONO A.B.1, GANSANÉ A.1, DIARRA A.1,
TAYLOR W.R.2, KIECHEL J.R.3

KIM J.R.1, IMWONG M.1, CHOTIVANICH K.1, LOOAREESUWAN
S.1, NANDY A.2, WHITE N.J.1, PUKRITTYAKAMEE S.1

1. Centre National de recherche et de Formation sur le paludisme,
Ouagadougou, BURKINA FASO
2. WHO/TDR (Special Programme for Research and Training in Tropical
Diseases), GENEVA, SWITZERLAND
3. Drug for Neglected Diseases Initiative (DNDi), GENEVA SWITZERLAND

1. Facuty of Tropical Medicine, Mahidol univ., BANGKOK, THAILAND
2. Calcutta school of tropical medicine, KOLKATA, INDIA

Plasmodium vivax infection is a growing public health problem in
Calcutta, a malaria endemic area. Patients with P. vivax infection
were randomized to chlorquine (25 mg base/kg) either alone or
in conjunction with a 5 or 14 days regimens of primaquine (15 mg
base/day). All patients were non-G6PD-deficient. A total of 151
cases were enrolled and all were followed at 1-2 monthly intervals for one year. The overall reappearance rate of vivax was 31%
(n=47/151) and there were no significant differences in these
rates between the three treatment regimens. Genotyping using
3 specific markers (pvcs, pvmsp1 and pvmsp3) by PCR/RFLP methods showed that the majority of samples (80%) have genetic similarity between the first and second attacks of vivax malaria, suggesting relapses. The relapse rate of P. vivax in Calcutta is high
and national guideline for radical-cure of P. vivax infection is to
be re-considered.

The loose formulation of amodiaquine plus artesunate has
demonstrated an acceptable safety and efficacy profile in studies
conducted throughout Africa. To reduce the cost of such combination and improve the compliance and accessibility, a fixed formulation is being developed by DNDi and its partners. As part of
the development plan, the non-inferiority of the fixed formulation as compared to the loose formulation, with regard to efficacy, is to be demonstrated. A double-blind, randomized, controlled
trial is being conducted in Burkina Faso. The target enrolment is
500 children under five years, complying with all the inclusion criteria and none of the exclusion criteria as per protocol. So far
662 children have been screened with 350 (70%) enrolled for
28 days follow up; among them, 44 (12.6%) were withdrawn
before day 28 for multiple reasons (loss of follow-up, treatment
failure etc.). A total of 306 (87.4%) were followed up to day 28 of
whom 303 cleared the parasites and 3 did not. The pharmacokinetic part of the study will start this year during the transmission
season, when recruitment of patients needed for the safety and
efficacy studies will also be completed.
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ASSOCIATIONS BETWEEN FREQUENCIES OF
A SUSCEPTIBLE TNF-ALPHA PROMOTER ALLELE AND
PROTECTIVE A-THALASSEMIAS AND MALARIA PARASITE
INCIDENCE IN VANUATU
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SAFETY AND EFFICACY OF A NEW ARTESUNATEMEFLOQUINE CO-FORMULATION FOR THE TREATMENT
OF ACUTE, UNCOMPLICATED FALCIPARUM MALARIA
A RANDOMISED TRIAL

Institute of Tropical Medicine, Nagasaki University, NAGASAKI, JAPAN
Tokyo Womens’ Medical College, TOKYO, JAPAN
Binghamton University, NEW YORK, USA
Thammasat University, BANGKOK, THAI

ASHLEY ELIZABETH, PHAIPHUN LUCY, BARENDS MARION,
NOSTEN FRANÇOIS

Tumor necrosis factor-alpha (TNF-alpha) is one of the key
cytokines that influences the pathology of microbial infections.
The genetic susceptibility to severe forms of falciparum malaria is
differentially associated with TNF-alpha promoter gene polymorphisms (TNFP alleles). In a previous study, we identified a TNFPallele characterized by a C to T transition at position -857 (TNFPD allele) as a marker for susceptibility to cerebral malaria in
Myanmar. The frequencies of TNFPalleles on six islands of
Vanuatu, Melanesia (Southwest Pacific) were estimated to investigate whether malaria selection pressure on this susceptibility
marker has influenced its prevalence. Within the archipelago of
Vanuatu there is a decreasing cline of parasite incidence from
North to South. Of the four alleles of the TNFP gene detected in
Vanuatu, the TNFP-D allele frequencies were inversely correlated
with the parasite incidence of islands; TNFP-D varied from 0.55 on
the island with the lowest parasite incidence to 0.26 on the island
with the highest parasite incidence (r=-0.855, p=0.03). We also
observed a significant correlation between the frequencies of
alpha-thalassemia alleles, thought to protect against malaria and
parasite incidence in the same populations. These data are consistent with a previously reported correspondence between the
frequencies of glucose 6-phosphate dehydrogenase (G6PD) deficiency and parasite incidences on the islands of Vanuatu and indicate that the degree of malaria endemicity has influenced the
allele frequencies of at least three loci that confer both susceptibility (TNFP-D) and protection (alpha-thalassemias and G6PD deficiency).

Background: For an anti-malarial combination treatment to be
successful, following widespread deployment compliance and
safety are key factors. Failure to adhere to a full anti-malarial
treatment course increases the probability of a recrudescence and
promotes the spread of drug resistance. Fixed dose combinations
prescribed as short courses are likely to encourage adherence.
A new fixed combination of mefloquine plus artesunate has been
developed. Adult and paediatric formulations are available and a
simple dosing regimen has been devised. A field study was conducted on the north-western border of Thailand to test the combination. Methods: Patients of all ages were randomised to
receive the new, fixed combination or loose drugs. Follow up was
weekly for 63 days. End points were the day 63 PCR cure rates of
both regimens as well as the safety and tolerability of both treatments. In addition blood samples were taken from children in
both treatment arms to generate population PK models for
mefloquine and artesunate. Results: Recruitment of 500 patients
began in November 2004 on the north-western border of
Thailand. The study is ongoing but recruitment is projected to finish in May 2005. The results will be presented.
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Ethiopia, Kenya and Sudan. LEAP a collaborative platform composed of 30 members from the three African countries – a combination of leishmaniasis experts, representatives from ministries
and national drug registration authorities of those countries,
Medecins Sans Frontieres and DNDi. LEAP activities and preliminary results of the paromomycin clinical trial will be discussed.
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COMBINING EXISTING DRUGS FOR THE TREATMENT
OF HUMAN AFRICAN TRYPANOSOMIASIS
PRIOTTO GERARDO
Epicentre, FRANCE

Most late-stage Human African Trypanosomiasis patients are treated with highly toxic melarsoprol, with increasing failure rates in
various countries. The only alternative therapy, eflornithine, safer
and effective, is burdensome and difficult to implement in firstline. MSF/Epicentre began a series of clinical studies exploring drug
combinations, including nifurtimox, a Chagas disease drug.
Between 2001 and 2003, three studies were initiated. The first, a
randomized trial in Uganda (BTT), compared three bi-therapies:
Nifurtimox-Melarsoprol (N+M), Melarsoprol-Eflornithine (M+E)
and Nifurtimox-Eflornithine (N+E). Secondly in Uganda, a caseseries explored further the same N+E regimen (NECS). The third
study, in Congo, compared a N+E regimen of easier application
(14 vs. 56 intravenous infusions) to eflornithine monotherapy in a
randomized non-inferiority trial (NECT). Because of high fatality
(16.7%) with the melarsoprol combinations, the BTT was interrupted after 54 inclusions. The N+E combination (n=17) showed
lower toxicity, without fatalities. After 24 months follow-up, cure
rates were N+M=52.9%, M+E=83.3% and N+E=100%. The NECS
(n=31) showed acceptable tolerance of the N+E bi-therapy, again
without fatalities. Efficacy is also 100% to date. In the NECT
(n=103) N+E was better tolerated than standard eflornithine. At
the time of writing, efficacy was 100% in the N+E arm. Because of
insufficient enrolment, this study will continue in other sites, sponsored by DNDi and WHO/TDR.
Current results with the Nifurtimox-Eflornithine combination are
very encouraging.
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A NEW PARADIGM FOR NEGLECTED DISEASES:
PARTNERSHIPS TO DEVELOP BOTH NEW DRUGS
AND R&D CAPACITIES IN THE CONCERNED COUNTRIES
MILLET Pascal1, OLLIARO Piero1, CAMINITI Antonella2,
KIECHEL Jean-René2, OLLIARO Piero3
1. Equipe d’Accueil EA 3677, TropiVal®, Therapeutic Basis for
Inflammation and Infection Laboratory, Université Victor Segalen
BORDEAUX 2, FRANCE
2. Drug for Neglected Diseases Initiative Foundation (DNDi), GENEVA,
SWITZERLAND
3. UNICEF/UNDP/WB/WHO Special Programme for Research & Training
in Tropical Diseases, GENEVA, SWITZERLAND

Most diseases prevalent in the developing world lack adequate,
affordable medicines. The concerned countries also generally lack
the necessary capacities and capabilities to develop the medicines
they need. This state of neglect results from insufficient research
into these products and minimal commercial appeal of those markets. Current R&D models prove inadequate to deliver new products for neglected diseases, thus innovative solutions are
required. The past few years have witnessed an unprecedented
injection of new funds and a blooming of new initiatives to help
develop these products. We believe that part of the solution will
come from innovative approaches to optimize synergies; in particular, by better exploiting academic research and involving
developing country institutions. This is indeed possible. The Fixeddose Artesunate Combination Therapy (FACT) project is a federation of public partners in developing and developed countries
(France, Switzerland, UK, Malaysia, Burkina Faso, Thailand, Brazil)
to develop and register artesunate-amodiaquine and artesunatemefloquine in order to: (i) improve adherence and prolong product life-span, (ii) comply with standards for international registration; (iii) provide affordable, field-adapted medications. Each
partner contributes specific assets and expertise, and the project
is supported by funds from the EC, DNDi and WHO/TDR.
Adapted solutions will be required with more complex situations,
such as the discovery and development of totally new chemical
entities.
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COMBINATION THERAPY FOR VISCERAL LEISHMANIASIS
SUNDAR SHYAM
Kala Azar Medical Research Centre

Pentavalent antimony (Sb) remains the major drug for treatment
of visceral leishmaniasis globally except in Bihar, India, where
large-scale resistance precludes its use. Fortunately, a new orally
compound, miltefosine, has recently been approved in India, but
this drug has high resistance potential because of its long half
life. Most anti-leishmanials have to be used for 28 days or more
and non-adherence to this regimen is common. There is a real
danger that newer drugs will meet a fate similar to that of Sb, not
only in India but also in other parts of the world. Multi-drug therapy, with an aim to reduce the duration of treatment while maintaining efficacy, has been tested in the past – from Allopurinol in
combination with Sb to interferon-( with Sb. Paromomycin was
the next drug to be combined with Sb and the duration of treatment could be reduced from 30 to 17-20 days with similar or better efficacy. Unconfirmed reports from an ongoing study in Sudan
suggest a 50% decrease in mortality with this combination compared to Sb alone. Availability of miltefosine for clinical use opens
up new vistas for combination chemotherapy of VL. However, it
will be prudent to design controlled clinical trials based on in vitro
and animal data on safety and efficacy of various combinations,
looking at their synergies.
0-181

LEISHMANIASIS EAST AFRICA PLATFORM: THE NETWORK
AND PRELIMINARY RESULTS OF THE PAROMOMYCIN TRIAL
WASUNNA MONIQUE
Kenya Medical Research Institute

Visceral Leishmaniasis is a life threatening infectious disease. Over
90% of patients infected with this disease live in developing
countries and have limited treatment options. To facilitate clinical
testing and registration of new treatments for visceral leishmaniasis, the Drugs for Neglected Diseases Initiative (DNDi) has formed
the Leishmaniasis East Africa Platform. LEAP will evaluate, validate, and register improved options that address regional needs
for leishmaniasis and provide capacity strengthening for drug
evaluation and clinical studies in the East African counties,

72

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

Mu lt i- d rugs re sist ant
t u b erculosis i n the
tropics

O-185

IS THE RAPID DETECTION OF RIFAMPICIN RESISTANCE OF
MYCOBACTERIUM LEPRAE FEASIBLE IN MADAGASCAR?
RASOLOFO V.3, RAMAROKOTO H.4, RASOLONAVALONA T.3,
ANDRIANTSIMIETRY S.3, RANDRIANANTENAINA A.E.3,
RATRIMOARIVONY C.2, VOLOLOARINOSINJATOVO M.1, COLE
S.5, HONORÉ N.5
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BACTERICIDAL ACTIVITY OF R207910, A DIARYLQUINOLINE,
AGAINST MYCOBACTERIUM LEPRAE IN MICE
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JI B., CHAUFFOUR A., JARLIER V.
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Aiming to replace minocycline for treatment of leprosy, the bactericidal activity of R207910 against two different strains of
M. Leprae was measured in the mouse footpad system, and compared with that of minocycline and moxifloxacin. In the first
experiment, bactericidal activity against strain 17547 was measured by “proportional bactericidal method”. The results demonstrated that a singe dose of R207910 (25mg/kg) killed more than
87.2% of viable M. Leprae, similar to that of moxiflaxacin
(150 mg/kg), and far more bactericidal that of minocycline
(25 mg/kg), which only killed 6.4% of viable organisms (p<0.001).
In the second experiment, the anti-M. Leprae activity of the treatment against strain Thai 53 was measured by modified”kinetic
method”. Between d220 to d328 after inoculation, multiplication
of M. Leprae, defined as harvested ≥10^5 AFB per footpad, was
observed in a 2 (8.3%), 3 (12.5%) and 10 (41.7%) of 24 footpads
from mice treated, respectively, with a single dose of moxifloxacin, R207910 and minocycline, and 27 (67.5%) of 40 footpads
fromuntreated control groups; hence, the proportion of footpads
showingmultiplication of M. Leprae in mice treated with R207910
was significantly smaller than that of minocycline multiplication
(p=0.023), and virtually the same as that of moxifloxacin.
Weconclude that R207910 is far more bactericidal than minocycline, and might be a suitable candidate to replace it from the
fully supervisable, monthlyadministered regimens.

Leprosy prevalence is about 3.34 patients per 10.000 in
Madagascar. The National Programme against Leprosy of the
Ministry of Health currently diagnoses and treats patients with
PCT in accordance with the WHO recommendations. Since most of
the patients live in regions that are far from health centres, their
follow-up is difficult and the risk of treatment abandon is high.
Thus the emergence of resistant Mycobacterium leprae strains is
possible. It could therefore be interesting to detect them in order
to estimate the efficacy of the programme. The mouse footpad
assay of drug susceptibility test is not available in Madagascar.
A rifampicin susceptibility assay based on the amplification of a
M. leprae rpoB gene DNA fragment from skin biopsy specimens
by polymerase chain reaction (PCR) has been developed by the
“Unité de Génétique Bactérienne” at the Institut Pasteur in Paris.
Mutations associated with rifampicin resistance within this gene
were detected by hybridation. This technique was first evaluated
with skin biopsies of leprosy patients in India and Nepal.
The objective of the present study is therefore to evaluate the
feasibility of this technique to determine prevalence of rifampicin
resistance of M. leprae in Madagascar.
We implemented the technique at the Institut Pasteur of
Madagascar in 2001, by using cloned DNA fragments from wild
type and mutated rpoB gene. We describe here the problems and
hurdles we met from the field to the laboratory during its evaluation, raising the issue of the feasibility of this test for the study of
rifampicin resistance among multibacillary patients in the country.
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DIHYDROPTEROATE SYNTHASE MUTATIONS (FOLP1
GENE) PREDICT DAPSONE RESISTANCE IN RELAPSED
CASES OF LEPROSY
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DRUG RESISTENCE FOR MYCOBACTERIUM TUBERCULOSIS
ISOLATES IN INSTITUTO DE INFECTOLOGIA EMILIO RIBAS
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Dapsone, a sulfonamide derivative that acts as dihydropteroate
synthase (DHPS) inhibitor, was the first effective antibiotic against
leprosy. High or intermediate level of resistance to dapsone is
known to be clinically relevant, particularly in relapsed cases.
Molecular detection of dapsone resistance was determined by
detecting mutations in folP1 encoding DHPS for 38
Mycobacterium leprae strains isolated from patients with
relapsed or new cases of multibacillary leprosy. Results were compared to the reference susceptibility test in the mouse footpad.
PCR-sequencing of folP1 showed mutations at positions 53
(Thr for Ile, Arg or Ala) or 55 (Pro for Leu or Arg) in 6/6 strains
with a high level of dapsone resistance, 3/4 strains with an intermediate level and in 1/6 strains with a low level. No mutation was
observed in the 22 dapsone-sensitive strains. These results, combined with those on 26 strains described in the literature, demonstrated that detection of folP1 mutation predicts dapsone resistance with a positive predictive value of 100% (25/25 cases). In
relapsed cases of leprosy, where clinically relevant resistance is at
the intermediate or high level, the negative predictive value is of
100% (10/10 cases). We propose as therapeutic strategy to replace
dapsone by another antileprosy drug, such as fluoroquinolone,
when folP1 missense mutation at positions 53 or 55 is found.

Background: Tuberculosis (TB) I a health problem in Brazil. Drug
resistant Mycobacterim tuberculosis is rising among the patients.
The aim of this study was to determine the drug resistance in isolates of M. Tuberculosis from patients attending at Emilio Ribas
Infectious Diseases, reference centre in Sao Paolo (Brazil).
Materials and Methods: From January 2004 to December 2004, a
total of 6900 clinical specimens were cultured using the BacTecMGIT-960 automated system. All positive culture were evaluated.
Identification of M. tuberculosis was done by the Accuprobe at
our Bacteriology Department. Susceptibility testing of mycobacteria was performed by Adolfo Lutz Institute.
Results: Resistance was identified in 23/589 mycobacteria isolates
(3.9%) among all patients with positive culture. The drug to
which M. tuberculosis was most frequently resistant was
rifampicin (2.7%), followed by isoniazid (2.3%) and pyrazinamide
(1.0%) respectively. The multi-drug-resistant-TB patients had
resistance for all drugs tested.
Conclusion: Our data show that infection with M. Tuberculosis
was resistance was Rifampicin. TB is an endemic disease in Brazil
so it is necessary an effective surveillance system. Constant training programmes for health workers, would be a way to detct if
that level of resistance could be control in our service.
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EFFECTS OF IMMUNITY ON OUTCOMES DURING
TUBERCULOSIS CHEMOTHERAPY: A REVIEW
BESTAOUI L., ANWAR B.
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CHU. Oran, ORAN, ALGERIA

AEDES ALBOPICTUS - TRANSMITTED DENGUE IN THE
KERALA STATE, SOUTH INDIA, WITH EMPHASIS ON
POSSIBLE PATHWAYS OF DISTRIBUTION OF DENGUE AND
ITS VECTORS

Background: During tuberculosis(TB),the potentiel exists for granulomas to protect bacilli from chemotherapy,by reducing the
expression of the molecular targets of current Tb drugs and by
limiting drug penetration.
Methods: A review of published literature was performed to
identify studies in which the effects of immunity on outcomes
during TB chemotherapy could be assessed.
Results: 3 studies have found superior response in HIV infected
cases using surrogate markers for relapse risks.
A study found a 6 fold increases risk of relapse in AIDS/TB cases
who experience immune reconstitution inflammatory syndrom
after initiation of combined AIDS/TB treatment.
A trial involving 110 subjects of adjunctive therapy to augment
immunity showed a detrimental effect on the respons to
chemotherapy.
2 placebo-controlled trials involving 203 subjects wereidentified
in which adjunctive immunosuppressive therapy accelerate the
response to chemotherapy.
Conclusion: These studies indicated substantial apparent antagonism between immunity and sterilization during TB chemotherapy.
To examine this question,randomized clinical trials are warranted.

TYAGI B.K.
Centre for Research in Medical Entomology, MADURAI, INDIA

Dengue, along with its two clinically fatal manifestations of DHF
and DSS, is developing as a major vector-borne public health
problem, with increasingly new foci formed in areas/states where
the disease was so far unknown, e.g., Kerala State in south India.
Recently, however, focal as well as widespread dengue outbreaks
had been annually reported from Kerala. Pathways of these epidemics seem to have originated in the sylvatic and mountainous
terrains of Kottayam district wherefrom the infection has spread
to all other areas including the coastal districts. Aedes albopictus
and Ae. aegypti have both been occurring in Kerala, but only the
former species has so far been incriminated with dengue virus in
nature. While Aedes aegypti was insignificantly prevalent in density mostly along the coastal belt urban areas, Ae. albopictus has
dominated in prevalence (69.7%), followed much distantly by
Armigeres subalbatus (20.7%), Aedes aegypti (4.4%) and other
species (5.2%), amongst all the 26 species under seven genera
occurring in the State. Aedes albopictus is incriminated with the
dengue-2 virus in nature, besides the evidence of its regulating
the transmission through the trans-ovarial mode. The population
dynamics of Ae. albopictus involving breeding preferences, temporal distribution, seasonal density-related variation and susceptibility to dengue virus are discussed in detail with particular reference to its potential to transmit the infection in Kerala even in
the absence of Ae. aegypti.
O-190

GENETIC VARIABILITY OF AEDES AEGYPTI, THE MAIN
DENGUE VECTOR IN CAMBODIA
PAUPY C.4, NGAN C.3, REYNES J.M.2, VAZEILLE M.1,
FAILLOUX A.B.1
1.
2.
3.
4.

Institut Pasteur, PARIS, FRANCE
Institut Pasteur du Cambodge, PHNOM PENH, CAMBODIA
National Malaria Center, PHNOM PENH, CAMBODIA
IRD, MONTPELLIER, FRANCE

Aedes aegypti is the main mosquito vector transmitting dengue
viruses through the tropical world. The species has been recently
introduced into South-East Asia where it colonizes artificial manmade containers in urban and suburban areas. Since 1962,
Cambodia has been experienced successive dengue outbreaks.
Our study aims to highlight geographic genetic structure of
Ae. aegypti populations evaluated at different geographic scales
using isoenzyme and microsatellite markers: (1) between four different cities in Cambodia, (2) within the city of Phnom Penh and
(3) along a street in Phnom Penh. This spatial evaluation has been
completed with a temporal estimation of population genetic variations. The level of genetic differentiation is low between cities
and within a city but remains high along a street. The low genetic differentiation detected could reflect populations which are
genetically unstable submitted to recurrent extinctions and recolonizations. Moreover, the large genetic differentiation estimated
at a local scale (along a street) could be due to distinct population
dynamics between mosquitoes collected in domestic intentional
water jars and peri-domestic unintentional discarded containers.
Besides, a temporal evolution of genetic structure has been
detected for populations collected in Phnom Penh between the
beginning and the end of the dry season. Additionally, oral susceptibility to dengue-2 virus of Ae. aegypti populations tended to
decrease during the dry season.
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CI decreased significantly from 0.7 before to 0.1 at 1 month after
the intervention. Six months later, it had increased again to 2.7. Uncovered new water tanks constituted 60.7% of all breeding sites.
Top down technical interventions have only a temporary effect
and do not lead to the behavioural changes necessary for sustainable Aedes aegypti control.
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SPATIAL APPROACH OF THE MOST PRODUCTIVE
BREEDING SITES FOR AEDES AEGYPTI USING GIS AND
REMOTE SENSING
BONYUAN W.1, NITATPATTANA N.2, YOKSAN S.2,
TUNTAPRASART W.3, BARBAZAN P.4, GONZALEZ J.P.4
1. RCEVD_CVD Project, Emerging Viral Diseases and Information System
Research, PHUTTHAMONTHON, THAILAND
2. CVD - Mahidol University, PHUTTHAMONTHON, THAILAND;
3. Faculty of Public Health, Mahidol University, BANGKOK, THAILAND
4. IRD - Mahidol University, 25/25 PHUTTHAMONTHON 4, THAILAND
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FOCAL STUDY ON GENETIC VARIABILITY AND
INSECTICIDE RESISTANCE IN VENEZUELAN POPULATIONS
OF AEDES AEGYPTI
HERRERA F.1, MOLINA D.2, VILLEGAS P.1, MONTOYA A.1,
RIVERO J.1, CARRASQUEL G.1, RUIZ J.1, RUBIO-PALIS Y.3

DHF is a permanent challenge for Public Health authorities in
Thailand, as epidemics in 1997-1998 and 2001, spread over most
of the country. To be feasible the control of the disease needs a
strategy based on the delineation of risk areas. Classical entomological indices are used by public health authorities to launch vector control activities but their reliability to identify areas with
higher incidence is limited.
In the frame of a WHO program to develop new entomological
indices, an exhaustive survey of potential breeding sites covered
8 areas with different types of urbanization in Thailand. A GIS has
been developed, using the precise localization (GPS) of houses as
a basic layer. The characterization of the most productive breeding sites in terms of pupae, the density of human population and
socio economical indicators are additional layers of information.
A spatial approach of urbanization description used the processing of satellite images through a supervised classification and the
field description of the type of dwellings (unmanaged urban environment, town houses, residential and administrative areas, villages). Density of the most productive breeding sites in terms of
number of pupae (5 to 25 pupae per house) has been shown to
be similar in areas with similar patterns (density, distance
between houses and communities) in the urban layer obtained
from the classification.
This method, combining remote sensing to delineate areas with a
specific type of urbanization and field characterization of productive breeding sites, could help to identify similar environments
likely to evolve simultaneously in response to the emergence of
epidemic phenomena.

1. Biomed-Universidad de Carabobo, MARACAY, VENEZUELA
2. IAESP-MSDS, MARACAY, VENEZUELA
3. Salud Ambiental y Contraloría Sanitaria-MSDS, MARACAY, VENEZUELA

Aedes aegypti is the vector of dengue in Venezuela. An analysis
for levels of resistance to the insecticides malathion and lambdacyhalothrin were carried out by sampling Aedes aegypti from
5 locations of the country (La Victoria, Cagua, La Villa, El Limón
and Vargas) during 2003-2004. A susceptible Ae. aegypti
(Rockefeller) colony was used as a reference strain. The samples
were collected as larvae in the field and reared to adults in the
laboratory. Then the mosquitoes were evaluated for insecticide
resistance using bottle bioassays based on the mortality rates
recorded at different exposure times. Serial (from 1 to 60 min)
exposures to 5 µg/ml malathion and 1 µg/ml lambda-cyhalothrin
were tested on groups of 10 adult mosquitoes. Data were subjected to probit analysis and the susceptibility was calculated at
LT50 and LT98 by comparison with the laboratory reference
strain. Some populations displayed marked resistance to
malathion (~7-fold) and lambda-cyhalothrin (~6-fold) others
showed susceptibility. These resistances are, apparently, not related to genetic diversity. That is, variation in a 387-bp region of the
Nicotinamide Adenine Dinucleotide Dehydrogenase subunit 4
mitochondrial gene does not correlate with insecticide resistance
among Aedes aegypti populations. These results indicate that the
development of resistance to conventional insecticides in Ae.
aegypti is growing. Therefore, a continuous monitoring of this
phenomenon is fundamental for rational mosquito control and
insecticide application programs.
Financial support: CDCH-UC and by the FONACIT, Venezuela.
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THE UNBEARABLE LIGHTNESS OF TECHNOCRATIC
SOLUTIONS TO AEDES AEGYPTI CONTROL
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TOLEDO-ROMANI M.E.3, BALY-GIL A.3, BISSET J.3, RODRIGUEZ
M.2, DUVERGEL J.2, VANLERBERGHE V.1, VAN DER STUYFT P.1

AEDES AEGYPTI SIZE ESTIMATION FROM DIFFERENT
TYPES OF WATER CONTAINERS IN PLAYA, HAVANA CITY,
CUBA

1. Institute of Tropical Medicine Prince Leopold, ANTWERPEN, BELGIUM
2. UPVLA, GUANTANAMO, CUBA
3. Institute of Tropical Medicine “Pedro Kouri”, CIUDAD DE LA HABANA,
CUBA

VANLERBERGHE V.1, MARQUETTI M.D.C.2, BISSET J.2, SUÁREZ S.2,
GONZALEZ R.2
1. Prins Leopold Institute, AMBERS, BELGIUM
2. Instituto de Medicina Tropical Pedro Kourí, CIUDAD DE LA HABANA,
CUBA

The implementation of technical interventions of proven efficacy
does not necessarily lead to effective or sustainable A. aegypti control. We revisited a trial site to assess the medium term effects of
the chemical and mechanical control tools that had been tested.
The trial was conducted in Guantanamo, Cuba, in May 2001. In an
intervention area perifocal audultciding was carried out.
Concurrently new plastic water storage tanks with a lid were provided. The community was a passive recipient. The vertical vector
control programme continued its routine activities in a control
area and in the rest of the city. We conducted surveys, interviews
and observations to assess behaviour. Entomological data were
extracted from the routine health information system.
In the control area the container index (CI) was 0.9 in May 2001 and
1.3 and 2.9 respectively 1 and 6 months later,(70% of the breeding
sites were defective water tanks).In the intervention are the

A pupal survey of Aedes aegypti was conducted in Playa municipality, Havana City, between April and October, 2004. We collected 544 pupae in 49 positive containers. The biggest quantity of
pupae were found in tanks for water storage, followed by artificial containers, containers for animal drinking and discarded tires.
We measured the wing length of females emerged from collected pupae, and calculated the wing average length for each container and grouped the data by container type. Females with the
longest wings emerged from discarded tires, followed by those
from containers for animal drinking, tanks and artificial containers. These results may be explained by the amount of organic
materials present in the containers which was assessed qualitatively. As fecundity and wing length have a positive correlation,
females with the highest fecundity should emerge from pupae
developed in discarded tires and containers for animal drinking,
which were the least abundant positive containers found in the
studied area. Education programs should call the attention of the
community to the fact that Aedes aegypti females able to
ovoposite and maintain their presence may emerge from all types
of water containers in the urban area.
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MICRODISSECTION OF POLYTENE CHROMOSOMES FOR
VECTOR GENOMICS
POST R.1, SOMIARI S.2, KRUEGER A.3
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2. Windber Research Institute, WINDBER PA, USA
3. Bernhard Nocht Institute for Tropical Medicine, HAMBURG, GERMANY

THE RING-SURFACE PROTEIN RSP2 IS A TRIGGER
OF P. FALCIPARUM ANEMIA
LAYEZ C.1, NOGUEIRA P.2, GYSIN J.1

Cytological (microscopic) analysis of polytene chromosomes is an
important tool for the study of many vector species. This sort of
approach usually involves the scoring of inversions and other
structural rearrangements for taxonomy and population genetics,
or in situ hybridisation to determine the chromosomal location of
defined DNA sequences. Techniques (such as mechanical microdissection and chromosome walking) for the isolation and characterisation of unknown DNA from defined chromosomal sections
have been discouraging because they are difficult and time consuming. We demonstrate that it is possible to conveniently and
easily dissect and isolate small sections of polytene chromosomes
from Simulium damnosum s.l. (Diptera: Simuliidae) and subsequently use these small sections for DNA analysis. This enables a
direct link between the physical structure of the genome and its
unknown molecular structure.

1. Université de la Méditerranée, MARSEILLE, FRANCE
2. Unidade de Imunologia E Parasitologia Experimental, PORTO VELHO,
BRASIL

Anemia is one of the most common complications of malaria,
with a reported incidence of 80% in malaria patients, but the
mechanisms involved are still poorly understood. The mortality
rate of patients with malaria and severe anemia is around 4.7%,
increasing to 34.7% if associated with brain and lung complications. Several studies have shown that P. falciparum-induced anemia results from the destruction of both infected and uninfected
erythrocytes. We show for the first time that the transfer of the
highly conserved rhoptry protein RSP2 to the surface of normal
erythrocytes and erythroid precursor cells in the bone marrow of
malaria patients is involved in anemia. The tagging of RSP2-positive cells with antibodies results in destruction by phagocytosis
and complement activation. This work extends our knowledge
and our understanding of anemia and demonstrates for the first
time a well-defined molecular mechanism involved in the massive
destruction of normal erythrocytes. These findings should open
up new avenues for the development of intervention strategies
targeting RSP2, which triggers severe anemia.
O-197

AETIOLOGY OF ANAEMIA IN CHILDREN AGED 8 TO
72 MONTHS IN RURAL CAMBODIA
SREY C.T.1, BABIN F.X.1, MONCHY D.1, VON XYLANDER S.2
1. Institut Pasteur du Cambodge, PHNOM PENH, CAMBODGE
2. OMS, PHNOM PENH, CAMBODGE

Background: Anaemia in children is a public health problem in
Cambodia. Iron deficiency (ID) is felt to be the main cause. Little
is known regarding the proportion of haemoglobinopathy-related anaemia which might affect interventions that aim at correcting anaemia through iron supplementation.
Objectives: To investigate the most common etiologies of
anaemia in pre-school children in Cambodia.
Methods: A cohort of children aged 8-72 months from Kandal
province was investigated. We tested for CBC, haemoglobin level,
serum ferritin, C-reactive protein concentration, haemoglobin
electrophoresis and a-thalassaemia using DNA analyses.
Parasitologic analyses of stools were also performed.
Results: A total of 159 children were selected, of whom 87 (55%)
were boys and 48 (30%) were anaemic. The causes of anaemia
among children accounted for ID alone (13%), haemoglobinopathy alone (45%), ID and haemoglobinopathy (19%). No etiologies
were found in 23%. E Haemoglobin was more frequent in
anaemic than in non-anaemic children (41.7% vs 17.1% respectively, p=0.002). No malaria cases were found. Frequency of stool
parasites was similar in both groups.
Conclusion: Our findings demonstrated only 32% of anaemia
among selected children was caused by ID and E hemoglobinosis
plays an important role. However, 23% anaemia cases had no etiologies. The micronutrient deficiency role should be explored to
help guide prevention and treatment of anaemia in Cambodian
children.
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ULTRASTRUCTURAL INVESTIGATION OF RED CELL
DEFORMATION IN SEVERE MALARIA

DISTRIBUTION OF MIXED INFECTION FROM
SCHISTOSOMES, SOIL TRANSMITTED HELMINTHS AND
P. FALCIPARUM, IN PRIMARY SCHOOL ZIMBABWEAN
CHILDREN: IMPACT ON ANAEMIA, NUTRITION STATUS
AND THE ROLE OF INTEGRATED SCHOOL BASED MALARIA,
HELMINTHIASIS CONTROL AND HEALTH EDUCATION

FERGUSON D.1, FERGUSON D.1, PONGPONRATN E.2,
TURNER G.1, CHAISRI U.2, DONDORP A.3, VIRIYAVEJAKUL P.2,
SACHANONTA N.2, P DAY N.4, J WHITE N.4
1. Nuffield Department of Pathology, The John Radcliffe Hospital,
OXFORD, UK
2. Faculty of Tropical Medicine, Mahidol University, BANGKOK, THAILAND
3. The Wellcome Mahidol Oxford Tropical Medicine Research Unit,
BANGKOK, THAILAND
4. Nuffield Department of Medicine, The John Radcliffe Hospital, OXFORD, UK

WEOLK G., MUNATSI A., BROWE K., ZINYOWERA S., SANGWE
D., MUTAMBU, GOMO E., MIDZI N., MDLUZA T.
Schistosomiasis and STHs Head National Institute of Health Research,
HARARE, ZIMBABWE

Background: Mixed infection from malaria, schistosomiasis and
geohelminthiasis may occur in areas where favorable climatic and
socio-economic conditions overlap. A study was carried out to
investigate the distribution of the above -mentioned diseases in
primary school children from the farming areas in Zimbabwe. In
June 2004, 618 school children (age range 6-15) from primary
schools in Burma valley farming areas were recruited into the study.
Methods: Children were screened for S. haematobium using the
urine filtration technique and S. mansoni and Soil Transmitted
Helminths (STHs) using both Formal Ether concentration and Kato
Katz techniques. Malaria was diagnosed from thick blood films.
Haemoglobin levels were determined to screen anaemia. Data on
KAP regarding parasitic diseases was captured. Children were
treated with praziquantel and albendazole in schools and health
education was conducted.
Findings: Prevalence of schistosomiasis, STHs, P. falciparum and
anaemia were 55.6%, 21.1%, 24.6% and 38.8% respectively. An
association was found between schistosomiasis infection and
anaemia: X2=6.9; df=1; p<0.01 and between malaria infection and
anaemia: X2=8.4; df=1; p<0.01.
73%, 82%, and 87% didn’t know the causes of malaria, bilharzias
and STHs respectively and 72%, 71%, and 95% didn’t know methods to control malaria, bilharzia and STH.
Recommendations: We recommend regular school based
deworming, malaria control and health education in primary
schools in Zimbabwean farming areas.

The pathogenesis of severe malaria involves the sequestration of
malaria-infected red blood cells in the deep vessels of vital organs
such as the brain, kidney and lung. Whilst there has been extensive research into the role of receptor mediated adhesion
between parasitised red blood cells (PRBC) to host endothelial
cells, the role of non-receptor mediated adhesion of both PRBC
and uninfected red blood cells (uRBC) is less well understood.
These events may play a key role in retarding, but not completely obstructing, blood flow in tissues during severe malaria.
Evidence from in vitro and in vivo experiments supports the theory that there are changes to the red cell membrane structure in
both PRBC and also uRBC during malaria infection, and that these
profoundly effect the rheological characteristics of red cell flow
and deformability during severe malaria. We will present pathological data gained from light and electron microscopic examination of fatal malaria cases in 60 adult South East Asian patients,
which examined the pathological features of severe malaria in
multiple organs including the brain and kidney. Ultrastructual
and quantitative histological data will be presented which
demonstrates that uRBC are increased in the brain during cerebral malaria, as well as sequestration of PRBC. In addition changes
in red cell structure and membrane fluidity occur, which may contribute to vascular sequestration, reduced blood flow and transient hypoxia. We will discuss these findings in the light of the
pathological changes in the brain and kidney in severe malaria,
where changes in red cell membrane deformability contribute to
pathology.
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INTESTINAL PARASITES AND ANAEMIA AMONG SCHOOL
AGE CHILDREN IN BEHERA GOVERNORATE, EGYPT
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SEVERE ANEMIA AT “HOPITAL PRINCIPAL DE DAKAR”.
PROSPECTIVE STUDY ABOUT 361 CASES (PRELIMINARY
REPORT)
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The present operational research was implemented in Egypt on
an entire Governorate representative sample. The aim of the
study, conducted during 1996, was to assess the prevalence of
anaemia and intestinal parasites in the area and to evaluate,
through multiple regression analysis, the role of each parasite in
the epidemiology of anaemia among school-age children. At the
end of the survey, results of faecal analyses from direct smear and
Kato-Katz examination techniques were available from 1844 and
1783 children respectively as well as haemoglobin levels measured by spectrophotometer from 1238 children aged 6-12. The
prevalence of anaemia in the area was high (90%), however, very
few severe forms were detected (<2%). Prevalence of intestinal
parasites was high only for protozoa (G. intestinalis 24.7%,
E. histolytica 17.5%) and Schistosoma mansoni (20.7%). From the
analysis of the results, Fasciola spp. infection appeared to be highly endemic, even among children (3%), and emerged as the factor most strongly correlated with low levels of haemoglobin
(p<0.0001). The effect of Fasciola spp. on haemoglobin levels was
related to the intensity of infection with this parasite. The role of
S. mansoni as a risk factor for anaemia was supported by the present study. Among the protozoa, G. intestinalis was significantly
correlated with low haemoglobin levels (p<0.05). The present
results substantiated similar findings from smaller studies. In
future research the relationship between Fasciola spp. infection
to anaemia needs to be studied with a well-controlled longitudinal design.

1. Hôpital Principal de Dakar, DAKAR, SÉNÉGAL
2. Hôpital d’Instruction des Armées Laveran, MARSEILLE, FRANCE

Anemia are very frequent in Africa and represent public health
problem.
Purpose: Analysis of one year prospective study of 361 patients hospitalised in medical department of “Hôpital Principal de Dakar”
wthin an haemoglobin under or equal to 8 g/dl.
Objectives: Description of epidemiologial, clinical, etiological and
evolutive data of that population.
Results: Mean age was 45,8 years. Sex-ratio men/women was 1.23.
Anemia was directly reliable to the reason of hospitalisation in 69
cases (19,2 p.cent). 90 patients (38,8%) never have clinical sign in
spite of severity of the anemia. Moderate anemic syndrome was
noted in 72 p.cent of the cases and severe clinic signs (hypotension,
permanent dyspnea) were noted in 27 p.cent of the cases.
Inflammation was the most frequent etiology with 140 cases (40
p.cent of the cases) with 102 cases of infectious problems (60 p.cent
of malaria), 60 cases of neoplasm ans 3 cases of connectivitis.
Deficiency causes were the second etiology. 98 patients (27 p.cent)
had at least one deficiency (iron: 83, vitamine B12: 12 and folates: 5).
Comments: In spite of the severity, deep anemia were pretty well
tolerated. This study highlights the high prevalence of infectious
etiology and the absolute necessity of prevention and treatment
of infectious disease wich are curable causes of anemia in tropics.
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COMMUNITY - BASED MONITORING OF THE EVOLUTION
OF DEATH BURDEN DUE TO TROPICAL DISEASES
IN A RURAL AREA OF ECUADOR
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COLOMBIA AND CUBA, CONTRASTING MODELS IN LATIN
AMERICA’S HEALTH SECTOR REFORM

1. Centro de Epidemiología Comunitaria y Medicina Tropical, ESMERALDAS,
ECUADOR
2. Area de Salud Borbón, Ministerio de Salud Publica, BORBÓN, ECUADOR
3. Centro per le Malattie Tropicali, Ospedale Sacro Cuore, NEGRAR, ITALY
4. Istituto di Ricerche Farmacologiche Mario Negri, MILANO, ITALY

DE VOS P.1, DE DEUKELAIRE W.2, VAN DER STUYFT P.1
1. Institute of Tropical Medicine, ANTWERPEN, BELGIUM
2. INTAL, BRUSSELS, BELGIUM

Latin American national health systems were drastically overhauled by the health sector reforms since the 1990s. Governments
were urged by donors and by the international financial institutions to make major institutional changes, including the separation of purchaser and provider functions and privatization. This
paper first analyzes a striking paradox of the far-reaching reform
measures: contrary to what is imposed on public health services,
after privatization purchaser and provider functions are reunited.
Then we compare two contrasting examples: Colombia, which is
internationally promoted as a successful –and radical– example of
‘market-oriented’ health care reform, and Cuba, which followed
a highly “conservative” path to adapt its public system to the new
conditions since the 1990s, going against the model of the international institutions. The Colombian reform has not been able to
materialize its promises of universality, improved equity, efficiency and better quality, while Cuban health care remains free, accessible for everybody and of good quality. Finally, we argue that the
basic premises of the ongoing health sector reforms in Latin
America are not based on the people’s needs, but are strongly
influenced by the needs of foreign –especially North American–
corporations. However, an alternative model of health sector
reform, such as the Cuba one, can probably not be pursued without fundamental changes in the economic and political foundations of Latin American societies.

Background: While routinely used in administrative statistics,
mortality data are rarely considered for monitoring needs and
quality of care at local level. In the rural province of Esmeraldas,
Ecuador (26000 peoples, dispersed across 150 communities), all
deaths were analysed as “sentinel events” in the monthly meetings with health promoters.
Methods and Results: From Jan 2000 to Dec 2004, 772 cases were
discussed and validated with respect to their causes and avoidability, based on all available sources of information (hospital and
administrative records, registries of health promoters, verbal
autopsies). Out of 566 satisfactorily validated cases, 99 (17.5%)
were attributed to the classical spectrum of “tropical diseases”,
distributed as follows: 78 in the <15 yrs population (malnutrition
26, diarrhoea 20, acute respiratory infections 20, malaria 3, tuberculosis 2); 21 in the adults (tuberculosis 11, malaria 3, acute respiratory infections 2). Comparatively, deaths attributed to the conditions which are becoming major component of the morbidity
burden were 97 for cardiocerebrovascular events and 52 for cancer.
Conclusions: The participatory monitoring of fatal events has
been adopted as a highly informative instrument by the local
health teams, also to promote a focused awareness of the evolving health priorities in a resource poor rural district.
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HOW TO SCALE UP HUMAN RESOURCES FOR GLOBAL
HEALTH INITIATIVES ?

PUBLIC PRIVATE INITIATIVES AND HEALTH SYSTEMS
DEVELOPMENT: SYNERGY OR ANTAGONISM?

SCHREUDER B., SCHREUDER B.

KOOT J.1, GRAAF P.2, SCHREUDER B.3
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Shortage and insufficiently motivated staff is the major single constraint to the scaling up of services for most of the Global health
Initiatives (GHIs). WHO commissioned five country cases studies in
Asia, Africa and Latin-America. Purpose of the study was to
analyse the feasibility of different approaches by the major GHIs
for scaling-up of human resources capacity at country level. An
analysis was made of 6 distinct strategies for scaling up of human
resources, applied by the Polio Eradication Initiative. These strategies included: (1) using non-professionals, (2) simplification of
management procedures, (3) political advocacy and social mobilisation, (4) the role of incentives, (5) technical assistance and (6) the
importance of performance monitoring. Some preliminary conclusions indicate that most of aforementioned strategies for the scaling-up of human resources have in one or other way been applied
by most of the GHIs. Substantial differences do, however, exist in
the way they could be applied. Also, that the same strategies for
scaling up are more effective for one particular GHI than for the
other. The applicability and effectiveness of certain scaling-up
strategies is highly dependant on the level of organisation and
management culture of the general health systems at the country
level. The study finally provided important lessons learned and
best practices for scaling-up of human resources.

The debate on the pro’s and cons of a selective versus a comprehensive approach to health care delivery never silenced after the
publication by Walsh and Warren in 1979. The launch of a number
of global Public Private Initiatives (PPI) in the past years has revitalised the discussion. The number of publications on the pro’s and
cons of either the vertical or the comprehensive systems approach
are abundant, but most of them focus on the antagonism
between the two approaches. The need for synergy between both
approaches has often been recognised, but successful experiences
are hard to find and in most cases badly evidenced.
The synergy and antagonism between the various PPIs and health
systems development, were systematically examined during a conference, organised by the Dutch Society for Tropical Medicine and
International Health in December 2004. Using a number of cases
studies, first a systematic analysis was made of the (positive and
negative) interaction of both approaches at the level of input,
process, output and outcome. Thereafter the impact of these
interactions were assessed in terms of equitable access, efficiency,
quality and sustainability of health service. Finally the conditions
were discussed to foster synergy and to avoid antagonism.
The well documented case studies gave clear evidence of the great
potential for synergy between PPIs and health systems development, provided there is (1) serious commitment, (2) structured
coordination and (3) innovate contractual approaches to health
care delivery.
Finally recommendations were made to international organisations and national governments to support the generation of
these conditions.
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TRANSLATIONS OF HEALTH SECTOR SWAPS
A COMPARATIVE STUDY OF HEALTH SECTOR
DEVELOPMENT COOPERATION IN UGANDA, ZAMBIA
AND BANGLADESH

O-209

DETECTION OF A MINORITY MUTANT POPULATION
BY A CLAMPING PROBE ASSAY USING A LOCKED
NUCLEIC ACID: DEMONSTRATION ON THE PFCRT K76T
MUTATION OF PLASMODIUM FALCIPARUM

SAHLIN-ANDERSSON K.1, SUNDEWALL J.2
1. Uppsala University, Department of Business Studies, UPPSALA, SWEDEN
2. University of Zambia, LUSAKA, ZAMBIA

Sector-wide approach, or SWAp, is an increasingly popular
approach to development cooperation for many bilateral and
multilateral development agencies. While much has been published about SWAp there is still limited research conducted on
how it is applied in practice. This study is an attempt to fill that
gap of knowledge.
For this purpose, a three-level comparative study was conducted in
Uganda, Zambia and Bangladesh, three countries that can all be
seen as early adopters of SWAp. An international literature review,
comprising research articles, consultancy reports and documents
from bilateral and multilateral development agencies was conducted. Also, a total of 64 interviews were conducted with government representatives, development partners and NGOs. Finally,
18 policy and donor meetings were attended and observed.
The study showed that the definitions of the SWAp model are
general and vague in character. Furthermore, it was seen that in
all three countries, no serious effort has been made to define
SWAp at the policy level in a country context. Finally, the study
revealed that partners in development translate SWAp differently in practice. The variations in understandings were found both
between and within countries. These differences in understanding are not uncommon when looking closer at widely spread
models. Such models are commonly formed in generalized and
vague ways. The vagueness allows for partners in development to
read in their own development objectives into the model and
hence it becomes more appealing.
It is concluded that SWAp is an approach with a clear label but
unclear content. The content of SWAp is not formed until the
approach is applied in practice.

BERRY A.1, SENESCAU A.1, BENOIT-VICAL F.2, LANDT O.3,
LELIEVRE J.4, FABRE R.1, CASSAING S.1, MAGNAVAL J.F.1
1.
2.
3.
4.

CHU TOULOUSE, TOULOUSE, FRANCE
INSERM, TOULOUSE, FRANCE
TIB MOLBIOL, BERLIN, GERMANY
CNRS, TOULOUSE, FRANCE

Given the emergence of drug resistance and the high rate of polyclonal micro-organism infections, the availability of a fast and
sensitive test detecting minority mutant populations would be an
improvement in the diagnosis and the monitoring of infectious
diseases. Malaria patients are often infected by polyclonal
Plasmodium populations, whose one or more may be mutated.
Concerning the diagnosis of Plasmodium falciparum malaria, the
detection of a minority population has become important with
the discovery of Pfcrt K76T mutation, which has been correlated
with chloroquine resistance.
A real-time PCR assay was therefore developed to diagnose the
Plasmodium falciparum K76T mutation in order to detect a clone
population. This PCR used a modified oligonucleotide (locked
nucleic acid) specific to the wild-type sequence, the hybridization
of which inhibited the amplification of this allele. The assay was
discovered capable of detecting a minority mutant population at
a dilution ratio of 1 to 1600, when the best result of classical realtime PCR was 1 to 50.
The LNA-based Clamped-Probe-Assay for the identification of
minority resistant populations will improve the detection such
minority populations, thus improving the control of emerging
resistant clones. Moreover, this method could be applied to other
micro-organisms such as bacteria or viruses.

O-207
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FEASIBILITY OF SWAP IN THE POST-SOVIET CONTEXT

POLYMORPHISMS IN THE PFCRT GENE AND
AMODIAQUINE RESISTANCE IN COLOMBIAN
P. FALCIPARUM ISOLATES

MIRZOEV T.,NEWELL J., GREEN A.
University of Leeds, Nuffield Centre for International Health and
Development, LEEDS, UK

FÖRBERG G.1, CLARIBEL M.2, JUAN CARLOS H.2, OSORIO L.2,
GIL J.P.1, ECHEVERRY D.2, BJÖRKMAN A.1

External aid forms a major contribution towards health systems
development in many developing countries. The Republic of
Tajikistan, a former soviet republic, is not an exception. The country, experiencing gradual transition from relief to development
phase, is in search of an adequate response to constraints related
to lack of coordination of external aid and fragmentation of
health systems development.
Sector Wide Approaches (SWAps) emerged in mid 90-s as one of
option to increase the effectiveness of, and to align, external aid
to achieve objectives of the shared health development policy
and to ensure government leadership in a sustained partnership
with development partners. Health sector SWAps are implemented in a number of developing countries including those in transition from one societal system to another, but very little is known
as to whether the approach is feasible in the former soviet context. In this paper we explore this using the context of Tajikistan
as a case study. Feasibility of health sector SWAp in Tajikistan is
assessed against its main elements often referred to as prerequisites for implementing health-sector SWAp.
The presentation is organised in three main parts: the first, reflects
key issues in implementing health-sector SWAps; the second part
describes the context of Tajikistan and the final part analyses feasibility of health-sector SWAp in Tajikistan and draws some conclusions, which are applicable for other post-soviet contexts.

1. Karolinska Institute, STOCKHOLM, SWEDEN
2. CIDEIM, CALI, COLOMBIA

Amodiaquine (AQ) is an antimalarial compound chemically and
functionally related to chloroquine (CQ). However, AQ and its
major metabolite desethyl amodiaquine (DAQ) are active against
CQ resistant parasites. But resistance of P. falciparum to AQ has
been reported in many areas. Resistance to CQ has been associated with mutations in the Pfcrt gene and due to its highly related
structure this gene could play a role also in AQ resistance.
In order to identify mutations in the Pfcrt gene potentially associated with AQ and DAQ resistance, sequences of the Pfcrt gene
were compared in 15 Colombian P. falciparum isolates and 4 reference strains with different levels of susceptibility to AQ and
DAQ.
All field samples showed a CQ resistant phenotype and carried
the mutant haplotype K76T. IC50s for AQ and DAQ ranged from
9.63 to 64.61 nM and 32.5 to 355.8 nM, respectively. Preliminary
analysis of sequences show SNPs previously associated with CQ
resistance at M74I, N75E, H97Q, A220S, N326D, I356L and R371IT
and new SNPs at N58K, T333S and S334N.
The complete results of the sequences and statistical analysis will
be presented at the meeting.

79

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

O-211

O-213

STRUCTURED AFRICAN PLASMODIUM FALCIPARUM
POPULATIONS: NEW MARKERS, NEW EVIDENCE

TAGGING OF NORMAL ERYTHROCYTES WITH
PLASMODIUM FALCIPARUM RHOPTRY PROTEINS INDUCE
CELL RIGIDIFICATION: IMPLICATIONS FOR THE
PHYSIOPATHOLOGY OF SEVERE MALARIA

BOGREAU H.1, RENAUD F.2, BOUCHIBA H.1, DURAND P.2, ASSI
S.3, HENRY M.C.3, GARNOTEL E.4, DEPINA J.J.4, PRADINES B.1,
FUSAÏ T.1, KAMIL M.A.5, MERCEREAU-PUIJALON O.6, ROGIER
C.1
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Institut Pasteur, PARIS, FRANCE
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3. Unité de Parasitologie Expérimentale URA Institut Pasteur / Univ.
Med. EA3282, IFR48, Faculté de Médecine, Université de la
Méditerranée (Aix-Marseille II), MARSEILLE, FRANCE
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FRANCE
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During P. falciparum blood stage in vitro culture, large numbers of
normal erythrocytes (nE) are coated with proteins derived from
the rhoptry organelle. We have identified two parasite molecules,
which are transferred to nE probably during ‘aborted’ invasion
attempts of merozoites. Ring Surface Protein 2 (RSP-2), which is
encoded by the rap-2 gene (Rhoptry Associated Protein-2) together with Rhoptry Associated Protein-1 (RAP-1) associates as a complex on the erythrocyte surface. Using ektacytometry, we show
that erythrocytes from P. falciparum cultures at ring stage are less
deformable than normal erythrocytes (nEs). Mutant parasites that
do not express RSP2 in rhoptries are equally deformable as nEs.
These data demonstrate that the rigidification of nE is linked to
the presence of the RSP complex at the erythrocyte surface. RSPtagged erythrocytes have features compatible with their destruction. Our findings identify a molecular mechanism that may participate in the development of severe anemia in malaria patients.
Elimination of less deformable erythrocytes during passage
through the spleen possibly will be a key event leading to anemia.

The genetic variability and population structure of Plasmodium
falciparum in Africa give rise to controversy and depend on a variety of situations. Anderson’s multilocus genotyping studies did
not show population structure in high malaria transmission areas
but the same team and other authors found Linkage
Disequilibrium (LD) in some settings. Moreover, none of these
studies address these issues at the African continent scale. We
have assessed genetic diversity (expected heterosygosity & allelic
richness), population structure (Fst) and mating pattern (LD) of
P. falciparum using 22 microsatellite loci (16 of them used for the
first time in a population genetic study) in four urban and rural
sites (Dakar, Danane-Côte d’Ivoire, Niamey and Djibouti n=240
blood samples). Our results show a P. falciparum population structure stronger than it has been reported to date. Results support
dramatic discrepancies between Djibouti city and other sites
(Fst ranging from 0.17 to 0.25), and significant Fst between the
other sites (Fst ranging from 0.04 to 0.12). In Djibouti, the genetic diversity was significantly lower and the P. falciparum population exhibited significant LD consistent with isolation and suggesting self-mating pattern. For the first time, clear population
structure is shown in Africa, from unbiased microsatellite data.
This study brings information for a better understanding and control of African pandemic malaria.
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DNA FRAGMENTATION AND PHOSPHATIDYLSERINE
EXTERNALIZATION DURING PLASMODIUM FALCIPARUM
APOPTOSIS
BARNADAS C., BONI V., LATOUR-FONDANAICHE C., DE
MONBRISON F., PICOT S.
Faculty of medicine Claude Bernard, LYON, FRANCE

The absence of vaccine against malaria and the increasing resistance of the parasite to most antimalarials lead for new drug targets
research. Apoptosis or programmed cell death (PCD) is known to
play a critical role in development of multicellular organisms. It is
also involved in the biology of several protozoan parasites including Plasmodium, probably having a central role in their capacity to
adapt themselves and control their population structures.
Here, we report that P. falciparum exhibits in vitro typical features
of metazoan apoptosis: fragmentation of the nuclear DNA and
exposition of phosphatidylserine onto the external leaflet of the
parasitic membrane. Using fluorescence microscopy and TUNEL,
DNA fragmentation has been observed in asexual erythrocytic
forms of the parasite from in vitro culture. Various drugs have
been involved in this effect, including antimalarials. Flow cytometry has been used for the detection of phosphatidylserine exposition, after lysis of infected erythrocytes to avoid contamination
with red blood cell membranes. Because of the known pro-apoptotic action of chloroquine in different human cells and the previous report of DNA fragmentation in a drug sensitive P. falciparum strain, these data provide more evidence for the potential
role of apoptosis in fight against malaria.
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EPIDEMIC OF HUMAN CUTANEOUS LEISHMANIASIS
CAUSED BY LEISHMANIA DONOVANI IN SRI LANKA
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A DESCRIPTIVE ANALYSIS OF THE EFFECTIVENESS AND
SAFETY OF CONVENTIONAL AMPHOTERICIN B FOR THE
TREATMENT OF VISCERAL LEISHMANIASIS IN EASTERN
UGANDA
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Treatment of Visceral Leishmaniasis (VL) in resource-poor settings
remains a major challenge. Branded antimonials are expensive and
may be unavailable. Other treatment options should be urgently
evaluated. Supply of antimonials to Amudat Hospital (AH),
Uganda, was interrupted between September 2003 and April 2004.
Therefore, all VL patients admitted during this period received 15
doses of 1 mg/kg of conventional Amphotericin B (AmpB) given on
alternate days. We collected demographic and clinical data before
and after treatment. Adverse-effects were recorded passively and
weekly through a pre-designed questionnaire in a sub-group of
patients. We compared the safety and effectiveness of AmpB with
a group treated with Glucantime in AH during the same time period of the previous year. Case-fatality rate was 4.8% in the 210
patients treated with AmpB compared to 3.7% in the 160 patients
treated with Glucantime (p=0.63). Adverse-effects requiring treatment interruption were reported in less than 2% in both cohorts.
Treatment failure (non-response or relapse) was found in 3% of
patients treated with AmpB compared with 1.3% in patients treated with Glucantime (p=0.47). Both spleen size reduction (6.7cm vs.
5.3cm; p<0.001) and haemoglobin increase (2.1 g/dl vs. 1.7 g/dl;
p=0.047) at end-of-treatment evaluation were significantly more
important in the Glucantime group. We found no significant difference in case-fatality and treatment failure rates between AmpB
and Glucantime. AmpB is therefore an acceptable alternative to
antimonials for the treatment of VL in Uganda. However, other
treatment approaches including the use of drugs in combination
appear as more promising options.

Cutaneous leishmaniasis has recently increased throughout Sri
Lanka since the first case was reported in 1992. Epidemiology of
leishmaniasis in this country however has still been unclear. To identify pathogenic species, skin aspirates from 35 clinically suspected
cutaneous leishmaniasis patients in Anuradhapura, Kurunegala, and
Matale district in Sri Lanka were cultured in NNN medium, and
Leishmania promastigotes were detected in culture form 11 out of
35 patients. Using isolated parasites, the nucleotide sequences of a
region of the actin-encoding gene, which is highly conserved
among eukaryotes and of the mini-exon gene, which is unique in
the genus Leishmania were analyzed. Interestingly, the comparison
of the nucleotide sequences with those of reference strains of
Leishmania spp. showed the highest homology with that of L. donovani, which is the principal pathogenic species of visceral leishmaniasis. The skin lesions of 11 patients from whom Leishmania parasites
were detected occurred in exposed areas, and were 5-20 mm in
diameter. Some lesions lasted 4 to 10 months as blister in appearance. All patients were negative in Kalazar detect dipstick for visceral leishmaniasis (InBios International Inc., Seattle, USA), which is
antibody detection assay to rK39 antigen and highly sensitive for
visceral leishmaniasis caused by parasite members of the L. donovani
complex. Those results suggest that human indigenous cutaneous
leishmaniasis caused by L. donovani is endemic in Sri Lanka.
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COST-EFFECTIVENESS ANALYSIS OF CURRENT FIRST-LINE
DRUG REGIMENS FOR VISCERAL LEISHMANIASIS
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RAPID TESTS AND DIAGNOSIS OF HUMAN LEISHMANIASES
FISSORE C., DELAUNAY P., MARTY P., LE FICHOUX Y.
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Objectives: Evaluation of Rapid Diagnostic Tests (RDT) for the
diagnosis of Human Leishmaniases. Material: 302 sera corresponding to the four following defined groups: 1) 100 healthy controls
who were proved as “no-contact” (negative for specific skin-test
and western-blotting); 2) 76 Human Visceral Leishmaniasis (HVL)
cases due to Leishmania infantum, parasitologically proven, at
the time of primary diagnosis, of whom 46 patients were HIV
seronegative and 30 patients were co-infected with HIV; 3) 87
“asymptomatic contacts”; 4) 39 cases of cutaneous Leishmaniasis
(CL) due to several species of Leishmania, parasitologically proven
at the time of primary diagnosis.
Methods: Two RDT’s were used: 1) DiaMed-IT Leish, a dipstick
using K39 recombinant antigen (K39rAg); 2) DiaMed-ID-PaGIA
Leish, a Particle Gel ImmunoAssay based on an agglutination principle using particles coated with K39rAg (DiaMed, Switzerland).
Results: 98% of HVL, HIV seronegative patients were both positive in IT-Leish and in ID-PaGia. For HVL in HIV seropositive
patients, the sensitivity of ID-PaGIA (70%) is better than the sensitivity of IT-Leish (53%). Moreover the positive predictive value is
100% with IT-Leish and 99% with ID-PaGIA. In CL, 50% of the
patients were positive in both tests.
Conclusion: For the diagnosis of HVL, the obtained performances
allows us to propose such tools as primary diagnostic tests especially in endemic areas where the frequency of contacts is high.
For the diagnosis of CL, we underline the usefulness of the predictive value of a positive result.

Treatment options for Visceral Leishmaniasis (VL) have recently
increased with the oral drug miltefosin. We compared in a formal
decision analysis the cost and the cost-effectiveness of five currently available first-line regimens. A decision tree was constructed starting from a patient presenting a clinical syndrome suspect
for VL and detailing the five case-management scenario’s. Data on
regimen efficacy and cost of tests, drugs and patient care were
retrieved from an exhaustive literature review and expert opinion.
The care strategy minimizing the cost per death averted was then
selected. The strategy with amphotericin B deoxycholate was the
most efficacious approach in the baseline analysis and averted
93% of all deaths attributable to VL. The least expensive and most
cost-effective treatment strategy was based on sodium stibogluconate (SSG) and the most expensive, and least efficient, on
AmBisome®. Recently developed drugs, that are easier to administer, such as miltefosine and the short-course treatment of
AmBisome®, were not competitive in cost-effectiveness with the
older, cheaper and more toxic regimens in this analysis. Because of
low drug cost, generic SSG stays the most cost-effective option for
VL treatment in areas with low resistance to antimonials. The
newer drugs are in the same range of effectiveness in those areas,
but their current high drug cost prevents potential efficiency gains
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linked to their shorter or easier administration.
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MOLECULAR EPIDEMIOLOGY AND GENETIC
POLYMORPHISM OF LEISHMANIA (VIANNIA)
GUYANENSIS IN FRENCH GUIANA
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THE EFFECT OF HIV SEROPOSITIVITY ON PAEDIATRIC
BACTERIAL MENINGITIS IN BLANTYRE, MALAWI
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Objective: To compare acute bacterial meningitis in HIV seropositive and seronegative children admitted to the Queen Elizabeth
Central Hospital.
Methods: A double blind randomised placebo controlled study of
the use of dexamethasone as adjuvant therapy in acute bacterial
meningitis, in children aged 2 months to 13 years, was carried out
from July 1997 - March 2001 in the QECH. 598 children were
enrolled of whom 459 were tested for HIV serostatus. The presentation, course of illness and outcome of these children in relation to
their HIV serostatus and response to steroid therapy is compared.
Findings: Of the 459 children 34% were HIV seropositive. Their
presentation was similar to HIV seronegative children but more
were shocked on arrival at hospital (33/157 v 12/302 p=0.001), and
more had a focus of infection (85/157 v 57/302 p=0.0001). HIV+
children had a higher incidence of Streptococcus pneumoniae
infections (52% v 32%, p=0.0001). 64 cases relapsed, and 67%
were in HIV+ patients. The mortality in HIV+ children was 65%
compared with 36% in HIV−ve children (p=0.00001). The number
of survivors in each group was similar. Hearing loss was more common in HIV−ve than HIV+ve children (66.3% v 47.2% p=0.02).
Steroid therapy had no influence on meningitis in HIV+ children
but the mortality in HIV−ve children was 61% in children given
steroids, (v 39% in those who did not receive steroids. (p=0.08)
Conclusion: HIV seropositive children who develop bacterial
meningitis have a high mortality and are prone to recurrent disease. There is urgent need to prevent both primary and recurrent
infections.

Leishmania (Viannia) guyanensis is the most common Leishmania
species isolated in humans in French Guyana. It is found in more
than 90% of the cutaneous lesions of patients coming from the
whole territory and is responsible for both localized and disseminated cutaneous forms. Between 2003 and 2005, 315 Leishmania
strains were isolated from cutaneous lesions and analysed by a
PCR-RFLP protocol. The internal transcribed spacer, separating
genes coding for the small and the 5.8S rRNA subunits, were
digested with 10 endonucleases. Restriction profiles were analyzed and compared with clinical and geographical data. A great
intra-specific genetic polymorphism was found in L. (V.) guyanensis
strains. This presentation describes the molecular epidemiology
of guianan cutaneous leishmaniases.
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PAROMOMCYIN AS A NEW CURE FOR VISCERAL
LEISHMANIASIS: PRELIMINARY RESULTS OF A PHASE III
RANDOMIZED CONTROLLED TRIAL OF EFFICACY AND
SAFETY
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SHIGELLOSIS ASSOCIATED ENCEPHALOPATHY OR EKIRI
SYNDROME IN IRANIAN PEDIATRIC PATIENTS

Visceral leishmaniasis (VL) is a fatal parasitic disease affecting on
the order of 500,000 people annually. Treatment options are toxic,
increasingly ineffective and/or expensive. The Institute for One
World Health, a non-profit pharmaceutical company, aims to
develop the off-patent aminoglycoside paromomycin as a new,
safe, effective, inexpensive cure for VL. A phase 3, randomized,
controlled, clinical trial was performed in Bihar, India. Aims were
to determine the efficacy and safety of paromomycin [P] compared to amphotericin B [A]. Patients aged 5-55 years with confirmed VL consented to audiometric, HIV and pregnancy testing.
Eligible patients were randomized in a 3:1 ratio to receive P (IM,
15 mg/kg/day for 21 days) or A (IV, 1 mg/kg/every other day for
30 days). Assessments occurred at baseline, on treatment days 8,
15, EOT, and at 4 weeks and 6 months after EOT. A total of 666
patients (500 P, 166 A) received treatment from 6/03 to 4/04. Of
these, 11 did not complete treatment (4 SAE (3 P, 1 A); 7 withdrawals (5 P, 2 A) and 21 incurred a relapse (all P). Only 3 subjects
were lost to 6-month follow-up. Cure rates at 4 weeks and
6 months after EOT were, respectively, 99.0% (495/500) and 94.6%
(473/500) for P and 98.8% (164/166) and 98.8% (164/166) for A.
Efficacy of P in relapsed subjects was 100% (6/6) for miltefosine
and 97.9% (46/47) for SAG. The primary adverse event (AE) for P
was injection site pain (277/500, 55%) and for A, fever/chills/rigors
(101/166, 61%). Excluding injection site pain, the AE rate was 9%
(44/500) for P and 66% (110/166) for A. No P subject had nephrotoxicity and 3 P subjects had ototoxicity (0.6%), reversible in all
three subjects and no clinical hearing loss was observed in any subject at any time. Preliminary analyses indicate that paromomycin
at 15mg/kg/day for 21 days is a safe and effective cure for VL in
India.

MAMISHI S.2, SEDIGHIPOUR L.1, FATTAHI F.1
1. Immunology, Asthma & Allergy Research Institute, TEHRAN, IRAN
2. Department of Pediatric Infectious Disease, Children Medical Center,
TEHRAN, IRAN

Background: Shigellosis is a common potentially lethal infectious
disease especially in developing countries. It has some extra intestinal manifestations. Even though oral rehydration and antibiotic
therapy reduced the fatality rate but some shigellosis consequences like encephalopathy can cause mortality. Ekiri is a fulminant lethal encephalopathy first described in Japanese children
Method: The study was carried out in Children Medical Center in
Tehran, Iran. One hundred and seventy patients admitted due to
shigellosis diarrhea from 1999-2004 were included.
Results: From 170 patients admitted over 5 years 96 patients (52.5%)
were male and 74 patients (47.5%) were female. Age range: 1.5
months -12 years old and mean age: 3.6±2.36 years old. The age
ranges of children are as follows: 19 patients (11%) younger than 1
years old, 113 patients (66.4%) between 1-4 years old, 24 patients
(14%) between 5-9 years old, 14 patients (8.6%) between 10-14
years old. Most of the patients (62.3%) admitted to hospital during
spring and summer. There were 4 cases of shigellosis encephalopathy or Ekiri syndrome. The prevalence of Ekiri was 2.3% among our
patients with shigellosis. Unfortunately all of these 4 cases (2
females, 2 males) were expired. These cases are reported.
Conclusion: Shigellosis associated Encepahlopathy (Ekiri syndrome) has become a forgotten entity but it can be lethal in children. Shigellosis is a disease of poverty and deprivation.
Elimination of mortality from this disease in developing countries
will require improvements in health and treatment strategies.
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PROSPECTIVE STUDY OF DENGUE INFECTION IN SCHOOL
CHILDREN IN LONG XUYEN, VIETNAM

EVALUATION OF CHILDREN FEVER ATTACKS
MANAGEMENT IN HEALTH CENTRES IN MAROUA AND
BAFOUSSAM, CAMEROON
3
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A dynamic cohort of 3-11 year-olds has been established in a
southern province of Vietnam to estimate the incidence of
dengue disease and sub-clinical infection. In December 2003, 2186
children were enrolled in 5 nursery and primary schools and
serum was sampled to assess dengue antibody levels (ELISA). IgM
and IgG were detectable in respectively 66 (3%) and 459 (21%)
children. Prevalence of IgG increased at age 10. During school
periods all absenteeism related to febrile illness were investigated,
and during school holidays home visitors detected febrile
episodes. Acute and convalescent sera were collected from children with suspected dengue or viral infection. By December 2004,
484 (22%) children had moved to other schools and had been
replaced by other pupils, and 123 (6%) were lost to follow-up.
During this first year 71 cases of laboratory-confirmed dengue disease were detected, either by isolation of the virus (27 DEN-2;
1 DEN-4) or by presence of IgM. Of these, 51 (72%) were hospitalized, including 4 with shock; none died. The annual incidence
of laboratory-confirmed dengue disease was 2.8% (45/1579 children followed for 1 year), with a ratio of mild: hospitalised cases
of 1:2. A second annual seroprevalence survey was conducted in
December 2004 and laboratory tests are ongoing. The results will
enable the annual seroconversion rate and the incidence of subclinical infection to be determined.

With the aim to improve children fever attacks management, a
survey was carried out in two cities of Cameroon from July to
September 2004, Maroua in North and Bafoussam in West. Adults
accompanying children were questioned when they came out a
randomly selected first line health centre (two public and two private centres in each place with more than 10 consultations by day).
Results: In Bafoussam, 271 interviews were conducted. Only 2%
of the adults had any scholar education; in Maroua, 290 interviews, 65% of the adults without any scholar education. Children
with an average age of the 2.7 years in the two places consulted
for fever with cough, diarrhoea, vomiting or convulsions (2%),
often after a previous self medication (57%). Average delay
before consultation: 5 days. A complete examination was usually
performed in Bafoussam but only for a third in Maroua. 95% of
the curative treatments were explained but prevention messages
were rarely delivred. Median number of drugs by prescription:
4 [2 - 10], 22% of the malaria treatments adequate in Bafoussam,
52% in Maroua with a frequent use of quinine (30% in
Bafoussam, 76% in Maroua); two classes of antibiotics used simultaneously in 10% of the prescriptions.
Conclusion: In these populations greatly differing by the level of
education, the parents appear globally satisfied for the health
activities but some inadequacies exist in the prescriptions especially for antimalarial drugs and antibiotics.
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BLADDER STONES IN CHILDHOOD / A DESCRIPTIVE
STUDY IN A RURAL SETTING OF SOUTHERN LAOS
ZHOU Z., ZHANG W., ODERMATT P., SOMPHOU S.,
STROBEL M., VALY K.
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MATERNAL AND NEONATAL MORTALITY. WHAT STRATEGIES
TO ADOPT?

IFMT, VIENTIANE, LAOS

The aim of this retrospective study was to describe clinical cases of
childhood bladder stones and associated potential risk factors.
Forty children (9 girls), mean age 4.7±0.5 years, who underwent
surgical stone removal during a 12-month period which accounted for 55% of all surgical procedures performed on children in
the local provincial hospital. Most frequent symptoms were
dysuria (97%), haematuria (32%), and acute retention (15%).
Protracted nitrituria and proteinuria were also found (32%).
Recurrent episodes (_3 in the previous year) of diarrhea and urinary tract infection, and familial history of urolithiasis were found
in 60%, 32%, and 27% respectively. Serious malnutrition was
associated in 92% of all cases: whereas children had been or were
being breastfed, 72% had been given very early (i.e. the first
week of life) rice supplementation, whereas 85% had very late
(i.e. after the age of 1) animal protein introduction. Total cost of
one case was 140$ per child, equivalent to four months of local
salary. This preliminary study suggests that the morbidity and cost
of childhood bladder stones may be high. A larger prospective
and comparative study assessing their incidence and associated
nutritional factors is warranted and feasible, and may lead to preventive measures.

DE BERNIS L.
OMS/WHO, GENEVA, SWISS

Despite an international consensus on strategies for maternal and
newborn mortality reduction, progress is not meeting the expectations put forward. The main reason for this is because this area
of public health, the human right to give birth with respect and
safety, is not receiving the attention which is required from the
governments in developing countries nor the necessary financial
and technical support needed from the international community.
The Millennium Development Goals (MDGs), placing health in the
center of development, represents an excellent opportunity to
reaffirm the need to support effective efforts made by developing countries in this area and to work on the implementation of
effective strategies to improve access to quality care for all population including the poor. The World Health Report, 2005.
[1] issued by WHO, analyzes maternal and child health’s determinants and produces substantial information to guide policies and
programmes. This comprehensive report’s aim is to remind the
major components of maternal mortality reduction strategies:
interventions proven as effective, and cost-effective.
[2] access to skilled attendants during pregnancy and childbirth;
health services and health systems to support this; the role of individuals, families and communities, and the political and regulatory framework.
[1] World health Report 2005: Making every mother and child count.
[2] Neonatal survival series. Accepted, March 2005. The Lancet.
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ETHNOGRAPHIC STUDY ON HERBS AND RITUALS:
A DIALOGUE BETWEEN TRADITIONAL BIRTH ATTENDANTS
AND PROFESSIONAL MIDWIVE IN RELATION
TO CHILDBIRTH AND DELIVERY

O-226

PHARMACOLOGICAL AND PHYTOCHEMICAL STUDY
OF ANTIMALARIAL PLANTS AMONG THE BAKA
PYGMIES OF THE DJA BIOSPHERE RESERVE, CAMEROON

HENDA N.
Human Sciences Research Council, CAPE TOWN, SOUTH AFRICA

It is imperative to scientifically establish the knowledge, beliefs, practices and experiences of traditional birth attendants TBAs) as misconceptions can lead people to a negative attitude. The objective of
the study was to explore the practices of traditional birth attendants
in relation to antenatal care, intrapartum and postnatal care.
Ethnographic interviews with traditional birth attendants followed
by a dialogue between TBAs and professional midwives were conducted to determine the already mentioned aspects in Flagstaff area
in the Eastern Cape province of South Africa. Thematic analysis has
been used to analyse the responses of TBAs. The study found that
TBAs share common views in administering special herbs/remedies
during pregnancy, there are special herbs uses to induce delivery,
special rituals used to facilitate labour and umbilical cord and placenta rituals. According to the midwives the same medicines used by
the TBAs can become toxic to the unborn baby and can even cause
tetanus to neonates. The issues raised by the midwives were found
in the literature in studies conducted in other African countries. The
dialogue between the two teams led to the first training of TBAs in
South Africa to improve their standard of practice and to identify
early complications during pregnancy and delivery.

FOTIE J.1, NKENGFACK A.2, BOHLE S.1, RUKUNGA G.3
1. Mc Gill University, MONTREAL, CANADA
2. Yaounde University I, YAOUNDE, CAMEROON
3. Kenyan Medical Research Institute, NAIROBI, KENYA

Due to its high morbidity and mortality, human malaria is an
infectious disease of enormous importance in tropical countries,
with high incidence on the population of poor countries which do
not access to modern medicine due to its high cost.
Baka pygmies are a small ethnic group living in the evergreen
Cameroonian-Congolese rainforest and might probably be the
first inhabitants of that area. They are well known as great healers, using medicinal plants in their daily health care. Allergic to
modern civilisation, they “prefer” their medicine which is free
and regarded as being more “effective” than modern medicine to
which they don’t really have access.
An ethnobotanical investigation was conducted amongst the
Baka pygmies of the Dja Biosphere Reserve of Cameroon (reserve
established in December 1982, and included in the list of world
heritage sites in December 1987). Thirty plants were found to be
used against malaria and related symptoms and four were finally
selected, under in vitro pharmacological screening, to be part of
this study. The isolation of new active compounds, their in vitro
and in vivo evaluations as antimalarial agent as well as their possible mode of action will be discussed in this presentation.
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TRADITIONAL HEALERS AND REDUCTION OF SEVERE
MALARIA CASE FATALITY RATE IN BANDIAGARA, MALI:
IMPACT OF A FRUITFUL PARTNERSHIP
KONE A.1, COULIBALY D.1, GUINDO A.1, TRAORE K.1, THERA
M.A.1, DICKO A.1, LYKE K.E.2, DIAWARA S.I.1, CISSOKO Y.1,
DIARRA I.1, DACKUO B.1, DAOU M.1, DIALLO D.A.1, PLOWE
C.V.2, DOUMBO O.K.1
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DECOCTION OF ARGEMONE MEXICANA IS CLINICALLY
EFFECTIVE IN UNCOMPLICATED FALCIPARUM MALARIA

1. MRTC/DEAP/FMPOS-University of Bamako, BAMAKO, MALI
2. CVD-University of Maryland, BALTIMORE MD, US

DIALLO D.1, WILLCOX M.2, FLAQUET J.3, GRAZ B.3, SIDIBE O.1
1. Département de Médecine Traditionelle, BAMAKO, MALI
2. Global Initiative for Traditional Systems of Health, BUCKINGHAM,
ENGLAND
3. Antenna, GENEVA, SWITZERLAND

Malaria mortality is mainly caused by severe P. falciparum illness.
Delayed access to appropriate treatment is a major risk factor for
death. In Mali, West Africa, the local term used for severe malaria is “wabu”. Traditional healers (TH) in Bandiagara are the main
care providers for cases of “wabu”. We sought to use the community resource of THs to aid in reduction of the burden of
malaria in Bandiagara.
THs were approached and invited to build a partnership based on
mutual respect with official health care providers. They agreed to refer
to our team all cases of “wabu”. We included cases of “wabu” that fulfilled the criteria for severe malaria -(WHO, 2000). From 1997 to 2002,
we enrolled 473 severe malaria cases (range 36-164 cases annually).
Clinical manifestations of severe malaria included cerebral malaria
defined as coma, obtundation or seizure (53%), hyperparasitemia
defined as >500,000 asexual parasites/mm3 (49%) and severe anemia defined as hb <5 g/dl (14.9%). The mean case fatality rate over
6 years (1997-2002) was 6.2% (range 2 – 9.1% annually), as compared to 40% before the partnership. 67% of the cases and 90%
of the deaths occurred in individuals aged less than 4 years. We
conclude that the partnership between medical and traditional
healers can reduce case fatality rate in severe malaria.

Ethnobotanical and retrospective clinical studies were used to identify promising herbal treatments for malaria in the Sikasso region
of Mali. These were then tested in vitro against Plasmodium falciparum, and the most active plant was selected for an observational clinical study. This was Argemone mexicana L (Papaveraceae).
In this study, 81 patients who took Argemone mexicana decoction
for uncomplicated falciparum malaria were observed, and laboratory investigations were. Treatment failures were identified
promptly and given alternative treatment. 80% of the patients
were children under the age of five. There were three different
dosage groups. Group A took one dose a day for 3 days; group B
took two doses a day for 7 days; and group C took four doses a
day for the first 3 days, then two doses a day for a further 4 days.
The adequate clinical response rate was 39% in group A, 73% in
group B, and 65% in group C (analysed by intention to treat). Of
the treatment failures, only one developed signs of severity
(repeated convulsions) thus classified as severe malaria. There
were no serious adverse effects, although a number of patients
developed diarrhoea or cough.
We conclude that children with uncomplicated malaria treated
with Argemone mexicana experience a dose-response effect.
Further studies are needed to compare the safety and efficacy of
the preparation with that of first-line antimalarial drugs.

O-230

THE COLLABORATION BETWEEN INDIGENOUS AFRICAN
HEALERS, NURSES COMMUNITY HEALTH WORKERS
IN PREVENTING STIS, TB HIV INFECTION AND AIDS:
AN INTERVENTION STUDY IN KWAZULU-NATAL
PROVINCE SOUTH AFRICA 2004
MNGQUNDANISO N., PETROS G., PELTZER K.
Human Sciences Research Council, CAP TOWN, SOUTH AFRICA

Background: An intervention study focusing on collaboration
between indigenous healers, nurses and community health workers in preventing sexually transmitted infections (STIs), tuberculo-
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sis (TB) and HIV/AIDS was conducted in KwaZulu-Natal during
2004. Aim of the study was to investigate the participation of traditional healers in the prevention of HIV, care and treatment of
people living with AIDS.
Objectives of the study was to identify perceived needs of healers
on HIV/AIDS prevention, care and treatment; and develop training materials for indegenous healers, develop a referral system on
clinical matters on HIV/AIDS between indeginous healers and biomedical practitioners and lastly to monitor and evaluate the
effectiveness of the interventions by indigenous healers in relation to targeted outcomes.
Methodology, a convenient sample of 161 traditional healers and
33 community health workers were interviewed and trained and
19 nurses were consulted and interviewed in the areas of TB, STIs
and HIV/AIDS. Four day long interactive workshops were conducted over a period of three months [May; August; Oct]. Healers
who belong to a traditional healers association and those who
are independent were recruited.
Results show that after the intervention the two groups of health
providers are starting to understand each other. Indigenous healers are referring clients suspecting TB to clinics. Clinic nurses are
willing to supply indigenous healers with condoms, gloves and
sterile blades. Indigenous healers know the different ways HIV is
transmitted and community health workers work with indigenous healers in advising clients on nutrition matters. Conclusion,
these results indicate the potential for collaboration between the
two groups of health providers and that with time, support and
more training a strong partnership against TB; STIs and HIV/AIDS
can be achieved.
Key words: HIV/AIDS; TB; STIs; Indigenous healers; collaboration
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PROGRESS TOWARD GLOBAL ELIMINATION OF BLINDING
TRACHOMA
STENGEL C.1, KUMARESAN J.2
1. International Trachoma Initiative, KIGALI, RWANDA
2. International Trachoma Initiative, NEW YORK, USA

Trachoma is an ancient and highly infectious disease of the eye
caused by the bacterium Chlamydia trachomatis. Recent estimates
indicate that this disease is endemic in 55 countries, leaving
approximately 84 million people with active infections and another 7.6 million in the blinding stage of the disease. In 1998, the
World Health Assembly Resolution 51.11 called for efforts to eliminate this blinding disease through the implementation of the
SAFE strategy; an integrated package with Surgery, Antibiotics,
Facial cleanliness and Environmental improvement as its components. A partnership has been developed, GET 2020 –an alliance
for the global elimination of trachoma– for various stakeholders
to join program efforts to assist in trachoma endemic countries.
This report will review the progress made in the last years to
implement national trachoma programs with the SAFE strategy,
especially those programs that have benefited from the donation
of Pfizer Inc’s Zithromax® through the International Trachoma
Initiative (ITI), an organization dedicated to eliminating blinding
trachoma. Significant progress has been achieved in countries
such as Morocco, Niger and Tanzania to scale up national programs and to establish partnerships between the health, education and water/sanitation sectors.
Increased efforts are needed to help countries reach their goals of
elimination. This will require creative partnerships and multi-sectoral alliances to coordinate the biomedical and socio-economic
improvements leading to sustainable change and development in
the communities affected.
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MYRTLE (MYRTUS COMMUNIS, L.): FROM
THE MEDITERRANEAN TRADITION A POTENTIAL
ANTIPARASITIC LEAD
VEROTTA L.1, GODDIO E.1, APPENDINO G.2, BALLERO M.3,
MAXIA L.3, BRUN R.4
1. Dipartimento di Chimica Organica e Industriale, Universita’ degli
Studi di Milano, MILANO, ITALY
2. DISCAFF, Università del Piemonte Nord Orientale, NOVARA, ITALY
3. Dipartimento di Scienze Botaniche, Università degli Studi di Cagliari,
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4. Swiss Tropical Insitute, Medical Parasitology & Infection Biology,
BASEL, SWITZERLAND
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GLOBAL AND REGIONAL COST AND EFFECTS
OF CATARACT AND TRACHOMA CONTROL
FRICK K.1, BALTUSSEN R.2, MARIOTTI S.3
1. John Hopkins University, BALTIMORE, USA
2. Erasmus Medical Centre Rotterdam, ROTTERDAM, NETHERLANDS
3. World Health organization, GENEVA, SWITZERLAND

The remarkable chemical diversity encompassed by natural products continues to be of relevance to drug discovery. Because of their
importance to humans since ancient times, many plants have been
the object of relevant scientific investigations to identify bioactive
compounds, a view supported by the fact that natural products
have become effective drugs in a variety of therapeutic indications.
Myrtle (Myrtus communis, L.), the plant consecrated to Venus, was
considered an herb of immortality, love and protection. A decoction of myrtle was used for the treatment of malarial fevers in
Sardinia, an area that until recently was badly infested with this
plague. Myrtle is a potent antibacterial and may support immune
function in fighting cold, influenza and infectious diseases.
Recent phytochemical investigations of Myrtle leaves allowed to
isolate oligomeric acylphloroglucinols as potent MDR antibacterials and antioxidants. We report the antiparasitic activity of these
acylphloroglucinols with respect to P. falciparum growth in
in-vitro (multidrug resistant strain) and in-vivo assays (P. berghei
ANKA strain). Although the in-vitro activity of the crude extract
was not remarkable, a striking reduction of parasitemia in treated mice of 95.3% (4 day treatment at 50 mg/kg ip), with a mean
survival time of 13.7 days as compared to 7.7 days for untreated
control mice, was observed for myrtucommulone A.

Objective: To estimate the population health effects, costs and
cost effectiveness of selected interventions in cataract and trachoma control in areas of the world with different epidemiological profiles.
Methods: A population model was applied to follow the lifelong
impact on individuals receiving interventions. Intervention costs
and effectiveness estimates were based on a combination of primary data and literature review.
Findings: In trachoma control, providing trichiasis surgery to 80%
of those who need it would avert over 11 million DALYs globally,
with cost effectiveness ranging from I$13 to I$78 per DALY averted across regions. Mass antibiotic treatment using azythromycin
at prevailing market prices would avert more than 4 million
DALYs per year globally with cost-effectiveness ranging between
I$9,000 and I$65,000 per DALY averted. In case azythromycin is
donated, the cost-effectiveness improves drastically. Mass treatment with tetracycline and targeted treatment with
azythromycin are less cost-effective. In cataract control, providing
extra-capsular cataract surgery to 80% of those who need it
would avert over 2.9 million disability adjusted life years (DALYs)
per year globally. The cost-effectiveness ranges from I$57 to
I$2307 per DALY. Extra-capsular cataract surgery is more costeffective than intra-capsular surgery.
Conclusion: Evaluated interventions in blindness control all show
value for money. Exception is mass treatment with azythromycin,
which is only cost-effective when drugs are donated.
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MODELLING THE INFLUENCE OF HOUSEHOLD CLUSTERING
ON CONTROL OF TRACHOMA BY ANTIBIOTICS

ELIMINATING OCULAR CHLAYMYDIA TRACHOMATIS
WITH MASS ANTIBIOTIC TREATMENTS

WEST S.1, BURTON M.2, BAILEY R.2, SOLOMON A.2,
ALEXANDER N.2, MABEY D.2

MELESE M.1, WHITCHER J.2, YI E.2, MAXEY K.2, ALEMAYEHU
W.3, CHIDAMBARAM J.2, GAYNOR B.4, LIETMAN T.2
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1. ORBIS International, SAN FRANCISCO, USA
2. FI Proctor Foundation, University of California at San Francisco,
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A recent study in Tanzania has shown that trachoma transmission
can be interrupted by a single round of mass treatment with the
antibiotic azithromycin. To explore the generalizability of this finding, we developed an age-structured stochastic model, focussing on
the degree of household clustering of infection. We hypothesized
that this could affect the success of drug administration programmes, because coverage will also probably cluster by household,
increasing the probability of missing enough people to sustain
transmission. The modelled equilibrium infection prevalence
depends on the age-specific within-household effective contact
rate, and its ratio to the between-household rate. We allowed this
ratio to vary between 2 and 1000, and simulated communities of
1000 people in 100 households. With 90% coverage of households,
ignoring in-migration, the model predicts that drug administration
has at least a 50% chance of interrupting transmission when the
crude prevalence is approximately 6%, or 9% for 95% coverage. The
degree of clustering is important only at high prevalence, where
interruption of transmission is unlikely. More work is needed to predict confidently the thresholds for which a single round of antibiotics may interrupt transmission, although our findings suggest that
the degree of household clustering, which depends on the local
mode of transmission, may not affect these thresholds greatly.

Introduction: The treatment frequency of mass antibiotic treatments required for elimination of ocular chlamydia in a population remains unknown. Here we compare annual to biannual
treatments of azithromycin in multiple villages in a meso-endemic
area of Ethiopia.
Methods: A longitudinal cohort study of 16 randomly selected villages from the Gurage Zone of Ethiopia was conducted February
2003 to October 2004. Treatment with single-dose azithromycin
was offered to all individuals older than 1 year. Pregnant women
were offered tetracycline eye ointment. Villages were randomized
to receive treatment biannually or annually (n = 8 in each group).
Prevalence of ocular chlamydia infection in children aged 1-5 years
in each village was determined using polymerase chain reaction at
baseline and at 6 month intervals after treatment.
Results: Infection prevalence at baseline was 39.5% (95% CI,
31.1% to 54.0%) and 31.6% (95% CI, 19.0% to 44.1%) in the annually treated and biannually treated villages respectively. Treatment
coverage was 96% in annual and 95% in biannual villages. At 18
months posttreatment, infection had dropped to 4.7% in the
annual villages and 2.6% in the biannual villages. Infection was
eliminated in 1 of the annually treated villages and 5 of the biannually treated villages based on PCR at 18 months.
Discussion: Elimination of ocular chlamydia appears to be feasible
in this area of Ethiopia with biannual treatment and coverage of
approximately 90% of the population. In fact, with such high coverage, annual treatment may suffice, although elimination may
take longer. Long-term follow-up will be necessary to determine
the number of treatments and the coverage rates necessary for
elimination.
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AUTOGRAFT OF CONJUNCTIVE AND TENON
IN THE TREATMENT OF PERFORATIVE CORNEA
ANDRIAMARO H., SECK C.M., GUÈYE N.N., SECK S.M.,
AGBOTON G., ALIOU L., SARR M.H.
HPD, DAKAR, SÉNÉGAL

Goal: Corneal perforations are frequently met in tropical medium. Their etiologies are multiple and they can occur apart from
any traumatic context. The unfavourable evolution of a bacterial
or inflammatory keratitis is generally the cause. The installation
of a conjunctival graft with tenonian tissue makes it possible to
preserve the integrity of the ocular sphere and to consider later
its functional or aesthetic rehabilitation. The goal of this work is
to present our technic and its results about ten cases.
Material and method: From 2002 to 2004 we operated 10 patients
presenting a non traumatic perforation of the cornea. The technique consisted of: washing the site of the necrosed cornea, and
of the anterior chamber by an antibiotic of the eye; taking of a
piece of conjunctive and tenon on the bulbar conjunctive; installation of the patch, tenon face in contact with the cornea; Suture
according to the technique of transfixiante keratoplasty.
Results: The after operational were simple and satisfactory in all
the cases. The conjunctivo-tenonian graft made it possible to
avoid the spontaneous loss of the eye - ball or indication of
anevisceration. The preservation of the anterior segment and the
periphery of the cornea makes it possible in certain cases to
intend keratoplasty. The installation of an aesthetic lens was carried out at the request with a good comfort.
Conclusions: Conjunctivo-tenonian autograft on perforated
cornea is a relatively easy technique. It makes it possible to preserve the potential of an eye-ball for a functional surgery.
Key words: Corneal Perforation; infectious keratitis; autograft of
conjunctive and tenon.
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THE NEEDS IN EYE CARE IN WEST AFRICA
SACKO D., ODUSOTE K., DIALLO A, KAMBOU S.S.
Organisation Ouest Africaine de la Santé, BOBO DIOULASSO, BURKINA
FASO

Blindness prevalence and eye care requests that have not been met,
are still very important in developing countries in general, and particularly in sub-Saharan Africa. West Africa is a zone particularly
affected by all the major causes of blindness (cataract, glaucoma)
but also by certain endemic diseases (trachoma, onchocerciasis, vitamin A deficiency, measles), that no longer exist anywhere else, even
others countries in Africa. The needs in eye care in West Africa
include blindness diseases control, human capacity and infrastructure development along with availability of appropriate eye care
equipments and eye health promotion. In this area of the world, the
“Initiative Vision 2020, the Right to Sight”, can be perceived like a
slogan, and may remain so if no important behavior change is
adopted at all levels. The West African Health Organization
(WAHO), a young organization concerned with the objectives of the
Millennium Development and by being committed to the vision of
the New Partnership for African Development has chosen the prevention of blindness and low vision as a priority.
Key words: blindness; eye care, health system; West Africa.
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WEST NILE VIRUS IN EUROPE AND AFRICA: MINOR
PATHOGEN OR POTENTIAL THREAT TO PUBLIC HEALTH?
COUISSINIER PATRICIA
Paris, Dept of Tropical Virology, Institute of Tropical Medicine;
French Army Health Services.
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Since its discovery in 1937, West Nile virus (WN) has been considered as a minor pathogen, regarding the limited occurrence of
human and equine infections due to this virus, which have mainly affected the old world, i.e-Europe, Africa and Middle East until
the 2000’s. The sudden and unexpected emergence of WN in the
USA in 1999 and the subsequent spread of the virus to the whole
North America, have highlighted the fact that, according to
favourable conditions, a pathogen with minor importance may
become a major public health problem. This presentation will
review the epidemiological situation of WN virus in Africa and
Europe during from the 1950’s to nowadays. A special focus will
be done on the more recent outbreaks which occurred in Eastern
and Western Europe and in North Africa during the last decade.
Finally, the situation of WN virus in southern France will be presented and discussed regarding the particular features of outbreaks in this region since the 1960’s.

WEST NILE VIRUS WAS ISOLATED IN UGANDA IN 1937:
WHY?
DONALD S. BURKE, M.D.
Johns Hopkins Bloomberg School of Public Health, Baltimore MD, USA

The prototype West Nile Virus was isolated from the blood serum
of a mildly febrile woman in Omogo, West Nile District, Uganda,
in December 1937, by intracerebral inoculation of suckling mice.
The specimen was collected as part of a systematic survey to delineate what was believed to be the eastern boundary of endemic
yellow fever transmission; isolation of West Nile virus was an accidental discovery. Characterization of the virus and development
of serologic immunity assays were accomplished by Kenneth
C. Smithburn and colleagues of the Yellow Fever Research
Institute in Entebbe, an institute supported jointly by the Medical
Department of the Uganda Protectorate and the Rockefeller
Institute for Medical Research. In and effort to explain why and
how West Nile Virus was first isolated, this paper presents previously unanalyzed primary historical materials stored at the
Rockefeller Archive Center, including original laboratory notebooks, daily diaries, personnel records, and other official reports.
The challenging nature of field virology work in Uganda in the
late 1930s –maintaining a mouse colony, managing local hire personnel, road safety, glassware cleaning– is discussed Of special
interest are a series of heretofore undiscovered photographs
taken on the trip to the West Nile District. Also of special interest
are laboratory studies performed by the investigators on their
own blood sera which revealed that two experienced sub-clinical
West Nile laboratory-acquired infections while working with the
new virus.
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CLINICAL MANIFESTATIONS OF WEST NILE VIRUS
INFECTION IN HUMANS
SEJVAR James J., MD
Division of Vector-Borne Infectious Diseases and Division of Viral
and Rickettsial Diseases National Center for Infectious Diseases, Centers
for Disease Control and Prevention,Atlanta GA USA

Our understanding of the clinical spectrum of human illness from
West Nile virus (WNV) has expanded in recent years.
Approximately 80% of human infections with WNV remain clinically silent. Most individuals who do become symptomatic develop
West Nile fever, characterized by fever, chills, headache, and
fatigue. While most people recover completely from this manifestation, recent data suggest that some persons continue to
experience persistent difficulties, particularly overwhelming
fatigue. Non-neurologic clinical manifestations, including rhabdomyolysis, ocular disease, and myocarditis, have been described
in case reports. More severe illness is seen in patients developing
West Nile neuroinvasive disease (WNND), which includes meningitis, encephalitis, and a poliomyelitis-like syndrome. Elderly persons and immunocompromised individuals are at greater risk of
developing WNND. West Nile meningitis is similar to other viral
meningitides, and is characterized by fever, meningismus, and
headache; most persons recover uneventfully. West Nile
encephalitis is characterized by altered mental status or other
neurologic deficits, and may range in severity from a mild confusional state to severe encephalopathy, coma, and death.
Movement disorders including positional tremor, myoclonus, and
parkinsonism, are frequently seen. West Nile poliomyelitis is due
to involvement of the lower motor neurons of the spinal cord,
similar to the syndrome produced by poliovirus infection. It is
characterized clinically by acute, asymmetric weakness that is
generally unassociated with sensory loss; brainstem involvement
may result in acute neuromuscular respiratory failure, associated
with high morbidity and mortality. Clinical outcomes of WNND
vary, with some individuals experiencing persistent headaches,
movement disorders, cognitive difficulties, and fatigue. In West
Nile poliomyelitis, persistent long-term limb weakness and disability appear to be the rule. Further understanding of the clinical manifestations and outcomes of WNV infection will help
guide future management and treatment options.
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WEST NILE VIRUS EMERGENCE IN THE AMERICAS:
PUBLIC HEALTH AND MEDICAL IMPACT
PETERSEN L.R.
Division of Vector-borne Infectious Diseases, Centers for Disease Control
& Prevention, Fort Collins CO, USA

West Nile virus (WNV) was first identified in North America during an outbreak of neuroinvasive disease (meningitis, encephalitis, and acute flaccid paralysis) in New York City in 1999. A U.S.
national surveillance system (ArboNet) has subsequently monitored WNV infections in humans, mosquitoes, birds, and other
animals. As of winter 2004, ArboNet has received reports of WNV
infection in 58 mosquito species and 284 bird species and has
recorded 6690 cases of neuroinvasive disease in humans, resulting
in 629 deaths. By 2004, the virus had spread to 47 of the 48 continental states. Based on serosurvey data and the number of persons reported with neuroinvasive disease, it is estimated that
approximately 1 million persons have become infected with WNV
in the United States, of whom approximately 200,000 have
become ill. The risk of neuroinvasive disease increases with age;
whereas, preliminary data suggest that among adults, WN fever
decreases with age. The risk of developing neuroinvasive disease
among organ-transplant recipients is estimated at 40%, compared to less than 1% among the population-at-large. WNV
transmission by blood transfusion was proven in 2002; universal
blood donor screening for WNV nucleic acid has yielded more
than 1000 viremic donors since 2003. Serologic data from birds
and horses suggest that WNV has spread to Mexico and several
countries in the Caribbean and Central America; however, clinical
illness from WNV in humans and horses has been rarely reported.
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CELL DERIVED MICROPARTICLES IN MALARIA PATIENTS
AS A MARKER FOR DISEASE SEVERITY
WHITE N.1, GRAU G.2, LOOAREESUWAN S.3, DONDORP A.1,
PATTANAPUNYASAT K.4, NANTAKOMOL D.5, CHOTIVANICH K.3,
DAY N.1
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SENSITISATION OF ENDOTHELIUM TO TNFINDUCED
BY MALARIAL CYTOADHERENCE
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Cerebral malaria (CM) is characterised by sequestration of parasitised red blood cells (PRBC) in the brain microvasculature and
elevation of ICAM-1 and TNF. Using human umbilical vein
endothelial cells, HUVEC and PRBC infected by strain ItG (laboratory parasite line), we investigated whether the sensitivity of the
endothelium to the inflammatory cytokine TNF was increased by
ItG-infected PRBC.
HUVEC were co-cultured with RBC or PRBC, in the absence and
presence of a suboptimal dose (5 pg/ml) of TNF for 20 hours and
surface ICAM-1 and IL-8 release quantified as markers of HUVEC
activation.
Interestingly, addition of RBC or ItG-PRBC to HUVEC tended to
increase expression of ICAM-1 and release of IL-8, with concurrent
significant upregulation of the soluble TNF receptors TNFRI and
TNFRII. Both RBC and ItG-PRBC, when combined with 5 pg/ml TNF,
increased ICAM-1 (p<0.05 for ItG only) or IL-8 (p<0.05 for ItG or
RBC), compared to TNF-a alone. Further evidence for sensitisation
of endothelium to TNF was obtained from analysis of the endothelial cell transcriptome, within 6 hours of coculture, using a human
Affymetrix microarray chip, demonstrating increases in inducible
markers such as VCAM-1 and E-selectin. Therefore, we suggest a
positive feedback between cytoadherence and endothelial cell sensitisation to the inflammatory cytokine, TNF, which might contribute to a vicious cycle in tissue containing sequestered PRBC.

Cell derived microparticles (MPs) in the blood of malaria patients
were measured by flow cytometry. The mean (95%CI) total number of MPs was over ten times higher in malaria patients (N=85)
(19018/µl (12039-25996) when compared those with healthy
donors (N=14) (894/µl (630-1158), P=0.001). The MPs level in
severe (N=25) and cerebral malaria (N=15) patients was approximately three times higher than that of uncomplicated falciparum
(N=22), P. vivax (n=17) and P. malariae (N=6)-infected patients
(P=0.001). The MPs derived from red cells (25%), endothelial cells
(20%), platelets (15%), and mononuclear cells (10%). The level of
MPs was correlated positively with plasma or serum level of BUN,
creatinine, lactate, direct billirubin and liver enzymes (P=0.001)
and negatively correlated with platelet counts (P=0.01). The mean
difference in MPs was significantly higher in the samples from
patients with lactic acidosis (49%, N=24), renal failure (63%, N=5)
and jaundice (56%, N=14) than those without specific syndrome
of severe malaria. MPs are a marker of disease severity in malaria. These particles contain the surface proteins mediating coagulation and adhesion. Their generation and specific pathophysiological roles are under further investigation.
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ENDOTHELIAL APOPTOSIS IN MALARIA AND SEPSIS:
CONTRIBUTION OF NEUTROPHILS, THERAPEUTIC
IMPLICATIONS
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MRP8/14 AS A MARKER FOR SEVERITY IN FALCIPARUM
MALARIA

REISINGER E.C., MORITZ K., UNVERRICHT M., VOGT A.,
LADEMANN M., HEMMER C.J.
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Endothelial damage contributes to fatal complications of malaria
and sepsis. In P. falciparum malaria, endothelial damage is caused
by apoptosis. In vitro, this damage is reduced by neutralizing neutrophil-derived reactive oxygen species or elastase with with
ascorbic acid or ulinastatin, respectively (Hemmer et al., Infection
and Immunity 2005). Since endothelial cell apoptosis may also
contribute to severe sepsis, we have compared its mechanisms in
malaria and sepsis, using cultured human umbilical vein endothelial cells (HUVEC) as a model.
Endothelial cells were incubated with patient sera (P. falciparum
malaria, S. aureus sepsis, E. coli sepsis) or with culture supernatants of the respective organisms, in the presence or absence of
neutrophils. Next, endothelial cell apoptosis was detected by
staining the nuclei with UDP-fluorescein (TUNEL method).
Incubation of endothelial cells with patient sera (P. falciparum
malaria, S. aureus sepsis, E. coli sepsis) or culture supernatants
increased the numbers of apoptotic endothelial cells, compared
to control sera or control media. Addition of neutrophils to
patient sera or to culture supernatants augmented the number of
apoptotic endothelial cells further. Addition of ascorbic acid or
ulinastatin, in contrast, reduced endothelial apoptosis in the presence of neutrophils.
These in vitro results show the contribution of neutrophil secretory activity to endothelial apoptosis in P. falciparum malaria,
S. aureus sepsis, and E. coli sepsis. The presence of similar pathomechanisms suggets that similar therapeutic strategies may offer
benefit in these syndromes.

Migration inhibitory factor-related protein (MRP) 8 and MRP14
belong to S100 calcium-binding protein group, and is considered
to be secreted by stimulated neutrophils and monocytes. We previously reported remarkable increase of MRP8 and 14 positive
macrophages in the spleen of P. falciparum-infected squirrel monkeys. In the present study, enzyme-linked immunosorbent assay
for detection of the complex of MRP8 and MRP14 (MRP8/14)
showed increases of MRP8/14 concentrations in plasma of monkeys infected with P. falciparum ICH/1 CDC strain. To evaluate the
MRP8/14 as a marker for severity of falciparum malaria, the plasma levels of MRP8/14 of the patients in Thailand were investigated in relation with clinical manifestations. For ELISA, 1/500 dilution of plasma samples was used and the absorbance was measured at 450 nm. The average optical density (O.D.) value of plasmas from severe malaria patients was high (0.85) compared with
that of mild malaria patients (0.48), although that of negative
control (Japanese healthy volunteer) was 0.07. Moreover, in the
group of the patients who had the parasite count less than
10,000/µl, severe malaria patients showed higher O.D. value (0.81)
than that of mild malaria patients (0.35). The level of MRP8/14 in
the plasma was significantly related to the clinical manifestation
of P. falciparum malaria. Thus, the MRP8/14 level of malaria
patients could be an additional marker of their severity.
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HABITAT-BASED MODELING OF LARVAL CONTROL
ON ENTOMOLOGICAL INOCULATION RATES, INCIDENCE
AND PREVALENCE OF MALARIA

Alterations of microvascular integrity are major pathologic features of severe malaria, particularly cerebral malaria.
Inflammatory and infectious diseases often lead to activation of
vascular and blood cells, resulting in an enhanced vesiculation,
i.e., the release of circulating microparticles (MP).
First, we explored plasma levels of endothelial MP in Malawian
children with malaria and evaluated a potential relationship with
the severity of the disease. Plasma MP numbers were markedly
increased on admission only in patients with severe malaria complicated with coma, compared to healthy subjects and children
with uncomplicated malaria or severe anaemia.
Second, we evaluated the pathogenic implications of MP using
genetically deficient mice in which the capacity to vesiculate is
impaired. Such mice, lacking the ABCA-1 gene, were infected by
Plasmodium berghei ANKA and, despite unaltered parasitaemia,
showed a complete resistance to cerebral malaria.
Third, when purified from infected animals, MP were able to
reduce normal plasma clotting time, and to significantly enhance
TNF release from naïve macrophages.
Altogether these data provide a novel insight into the pathogenic mechanisms leading to the neurological syndrome. The finding
that ABCA-1 gene deletion confers a complete protection against
the cerebral pathology, correlated to an impaired MP production,
provides new potential targets for therapeutic approaches of
severe malaria.

Illinois Natural History Survey, CHAMPAIGN, USA

GU W.

Larval control is an integral part of integrated management of
mosquitoes. Although there had been some early successes, larval
control of Anopheles has long been overlooked in combating
malaria in tropical Africa because of lacking understanding of larval ecology and habitat dynamics, difficulties associated with
application of larval control to a wide variety of habitats, and
uncertainties about effectiveness of such control programs on the
burden of malaria. In this paper, we developed a conceptual
model framework to examine effects of larval control upon the
burden of malaria. We accounted variability in habitat productivity in the models by breaking down the total productivity into its
constituents from each habitat. Three scenarios of larval control
composed of various assumptions about variability in habitat productivity and choice of treated habitats were examined. Our
results show that by controlling only 30% larval habitats, the
intervention program targeted toward prolific habitats yielded
70, 66 and 46% reductions in EIR, incidence and prevalence,
respectively in contrast to the non-targeted intervention with 30,
28 and 14%, accordingly. Our findings highlight applicability and
effectiveness of the targeted larval control strategy in combating
malaria in Africa.
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ANTIBODY RESPONSES TO ANOPHELES SALIVARY
ANTIGENS IS A MARKER OF RISK FOR MALARIA
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ISOLATED-PERFUSED SPLEEN: AN EX-VIVO MODEL FOR
THE STUDY OF HOST-PARASITE INTERACTION IN HUMAN
MALARIA
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The evaluation of human immune responses to arthropod bites
could be a useful marker of exposure to vector-borne diseases
that could be applied to malaria, the most serious parasitic infection of man. The specific antibody (Ab) immunoglobulin G (IgG)
and isotype (IgM IgG1-4, IgE) responses to saliva obtained from
Anopheles gambiae mosquitoes was evaluated in young children
(n=448) exposed to seasonal malaria transmission in Senegal.
Specific IgG increased significantly (P<0.0001) with the level of
Anopheles exposure evaluated by conventional entomological
methods and was higher in children who developed clinical
Plasmodium falciparum malaria within the next 3 months than in
those who did not (P<0.05). The analysis of specific isotype
responses indicated that low IgM, IgG3 and IgE, responses were
observed. In contrast, high IgG4 Ab levels have been detected in
exposed individuals and only IgG4 isotype response was associated
with the intensity of exposure to the bites and the development
of malaria morbidity, as observed for total anti-saliva IgG. These
results suggest that anti-salivary antibody responses, and in particular IgG4 isotype, could be a marker of the risk of malaria
transmission. This new epidemiological approach open the way to
larger studies in the field of malaria similarly to the study of transmission in other vector-borne diseases.

The spleen plays a major role during the development of P. falciparum within the human host. However, only a limited number of
studies performed in humans have focused on spleens obtained
post mortem, after several cycles of parasite development, often
in drug-treated patients; the spleens are then altered and there is
no way to delineate the discrete events that take place in this
complex organ. This led us to establish the conditions allowing
the use of isolated-perfused human spleens. Splenectomy performed during surgery for pancreas tumours provided the source
of “healthy” spleens, which were then perfused for 3-5 hours
with Krebs medium supplemented with uninfected and P. falciparum parasitized red blood cells (Pf -RBCs). The model was validated by contrast ultrasonography and measure of markers of
ischaemia. RBCs containing young stages of the parasite perfused
through the spleen after having been treated with an anti-malarial (artesunate) were pitted of the parasite, showing that the
spleen was functional. Histological examination of spleen sections
confirmed the occurrence of pitted RBCs crossing the sinus walls.
This experimental system, which preserves the complex vascular
bed and red pulp functions is now available to study the influence
of parameters such as the addition of parasite and reactive antibodies to the perfused Pf-RBCs.
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CHARACTERISATION OF PYRETHROID RESISTANCE
IN THE SOUTHERN AFRICAN MALARIA VECTOR
ANOPHELES FUNESTUS

HUMAN DNA IDENTIFICATION IN MOSQUITO
BLOODMEALS BY CYTOCHROME B RFLP ANALYSIS
OSHAGHI M.A., VATANDOOST H., CHAVOSHIN A.R.,
YAAGHOOBI F.
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An important variable in the malaria transmission is the degree of
contact between human hosts and mosquito vectors. To analyze
this interaction a DNA based method was developed to distinguish human bloodmeal from other sources in the mosquito of
Anopheles stephensi. A small portion of host cytochrome B (CytB)
gene were amplified by PCR and classified to the species level
based on their restriction fragment length polymorphism (RFLP).
The host cytochrome B DNA sequences were identifiable up to 32
hours following ingestion and showed sufficient interspecific
restriction site polymorphism to distinguish between human,
cow, sheep, chicken, and guina pig hosts. XhoI is capable to identify human DNA, and the other host could be distinguished from
each other by AluI and TaqI enzymes. This simple and friendly
assay could be recommended reliably for host identification in
malaria vectors and other haematophagous arthropods.

The malaria vector Anopheles funestus is responsible for epidemic malaria transmission in the Kwazulu/Natal province of South
Africa as well as holoendemic transmission in southern
Mozambique. The discovery of insecticide resistance in populations of this species in the regions specified has led to ongoing
research designed to describe the modes of resistance at biochemical and molecular levels and to establish the relative fitness
of resistant mosquitoes compared to their susceptible counterparts. Our results have implicated metabolic detoxification based
on monooxygenase upregulation as responsible for pyrethroid
resistance. We have established a pyrethroid resistant strain of
An. funestus originating from Mozambique and an insecticide
susceptible strain originating from Angola. Crosses between
these two strains followed by back-crosses and intercrosses indicate that resistance is inherited as a single incompletely dominant
factor. Life table comparisons between the resistant and susceptible strains suggest that the pyrethroid resistance phenotype is not
associated with a reduction in physiological and reproductive fitness. We have identified 31 putative monooxygenase p450 genes
using sets of degenerate primers based on the An. gambiae and
Drosophila genome sequences. A number of these partial
sequences have been mapped chromosomally by in situ hybridisation. Northern blots show that a gene from the CYP6 family is
over-expressed when comparing pyrethroid resistant against susceptible samples. These results will enable us to better inform the
malaria control authorities of the relevant regions in terms of
insecticide resistance.
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EVALUATION OF THE EFFICACY OF A NEW INSECTICIDE
PAINT FOR MALARIA CONTROL
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New strategies and tools for vector control are needed for integrated malaria control programs. Insecticide paint Inesfly®, containing two OPs and one IGR, was tested under laboratory and field
conditions for 12 months. Efficacy in laboratory tests performed on
four different surfaces using two strains of Culex quinquefasciatus
susceptible and resistant to OPs, was studied by: 30-minute WHO
bioassays, IGR effect, and distance tests. On cement, the most
porous surface tested, mortality at 24 hours was reduced after 6
months for resistant and susceptible mosquitoes. On non-porous
surfaces, mortality at 24 hours was of 90-100% 12 months after
treatment even for resistant mosquitoes. The IGR led to a reduction
in fertility and emergence for up to 9 months. A distance effect was
observed at distances of 1 meter. Field studies in West Africa
against Anopheles gambiae and Cx. quinquefasciatus, evaluated 4
criteria as per WHO procedures: deterrence, excito-repellence,
blood feeding inhibition, mortality. Experimental huts were randomly allocated to 1 or 2 layers of treatment. Results showed a 90100% mortality for up to 6 months. At 9 months, mortality was still
about 30% in huts painted with 1 layer, and 55% in huts with 2 layers. 12 months after treatment, efficacy was markedly reduced. As
expected from OPs, no deterrence or excito-repellence were
observed. Blood-feeding, studied by releasing An. gambiae
overnight, was inhibited by about 90% at T0. A 12 month residual
efficacy of 60-80% was observed as per 30 minute WHO bioassays.
Mortality after an overnight exposition at distances of 1 meter was
96-100% for up to 12 months.

O-251

ENVIRONMENTAL CHARACTERISATION OF AN. SUNDAICUS,
MALARIA VECTOR, IN SOUTHERN VIETNAM:
CONSEQUENCES OF THE SHRIMP FARMING EXPANSION
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Anopheles sundaicus s.l. is a major malaria vector in Southeast Asia
extending from the coasts of India to southern Vietnam southwards to Indonesia correlated with brackish water areas.
Anopheles sundaicus s.l. is regularly involved in malaria outbreaks
and epidemics in Southeast Asia, particularly in Indonesia, Malaysia
and India (Andaman, Nicobar Islands). Malaria cases in southern
Vietnam have regularly decreased since 1991 but a residual number
of cases is still reported, even though the disease is now considered
under control. Environmental and entomological surveys, done in
2003, in 18 sites from 9 provinces of Southern Vietnam, confirmed
the description of An. sundaicus breeding sites as brackish, stagnant, sunlighted, and including floating filamentous algae. These
characteristics correspond to shrimp farm ponds which are in constant increase and now largely spread throughout southern
Vietnam. Further investigation on the environment, based on satellite image analyses and statistical approach, provided the evidence
of a strong correlation between An. sundaicus s.l. density and
shrimp farm surfaces. With the current expansion of shrimp farming, this result stresses the issue of the potential increase of malaria risk along the coasts of Southeast Asia. This problem is enlarged
by control malaria programs differentially applied according to
countries. In consequence, the vigilance of this vector has to be
enhanced and vector control moreover maintained.
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EFFECTS OF IVERMECTIN ON GENOTYPE, AND
ASSOCIATION WITH FERTILITY IN ONCHOCERCA
VOLVULUS
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ONCHOCERCA VOLVULUS: GENETIC SELECTION ON THE
STRUCTURAL GENES OF AMPHID SENSORY NEURONES,
OVDYF-8 AND OVTUB, FOLLOWING REPEATED
EXPOSURE TO IVERMECTIN
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Ivermectin (IVM) is the only safe drug for mass-treatment of
onchocerciasis. IVM-resistance has been reported in gastrointestinal nematode parasites of animals. A reduction in response to
IVM in Onchocerca volvulus, could have significant consequences
for the onchocerciasis control programs. We have found preliminary evidence that repeated IVM treatment selects beta-tubulin
and P-glycoprotein in O. volvulus as it does in IVM-resistant
Haemonchus contortus, a nematode parasite of livestock. In this
study, O. volvulus samples were derived from a clinical trial in
Cameroon, in which patients were sampled before, and following
three years (1994-1997) of IVM. There were four treatment
groups: 150µg/kg (1x or 4x/p.a.) and 800µg/kg (1x or 4x/p.a.). The
nodules were coded and examined in a blind manner, and digested to release O. volvulus macrofilariae. The reproductive organs
of the female worms were analyzed for fertility. DNA was extracted from the macrofilariae (230 female worms collected pre-treatment in 1994, and 165 after treatment, in 1997) and genotyped
for beta-tubulin, p-glycoprotein and a control gene. Genotypes
were analyzed to determine whether treatment resulted in genetic selection and to see if genotype affected parasite fertility.

Ivermectin (IVM) is the only drug available for community treatment of onchocerciasis. Recently, there were reports of sub-optimal Onchocerca volvulus responses to IVM. An analysis of the
polymorphism in 17 genes from O. volvulus was undertaken in
worms from IVM-naïve and IVM exposed patients. In 14 of the
genes, there were no differences in genetic polymorphism
between the two groups. However, chi square analysis (c2=0.05),
indicated a significant differences in allelic frequencies between
the untreated and treatment derived worms for, b-tubulin and
dyf-8 genes. Mutations in dyf-8, in Caenorhabditis elegans result
in structural and functional defects of the nematode amphids and
reduced sensitivity to IVM. In nematodes, the amphids are neuronal sensory structures that allow external stimuli to regulate
pharyngeal contraction, motility and mating behavior. We have
cloned and sequenced approximately 550bp of the Ovdyf-8
homolog for genetic analysis. SSCP results showed that there was
a significant increase in heterozygosity in the IVM exposed
worms. Microtubules play a key structural role in the formation of
neurons and in IVM resistant Haemonchus contortus, amphidial
neurons show distorted microtubule bundles. Analysis of the
O. volvulus b-tubulin revealed three amino acid substitutions in
the H3 region in IVM treated samples. These amino acid changes
may influence the properties of the b-tubulin and the organization of microtubule bundles in amphidial neurons. These data
provide evidence of genetic selection by IVM on O. volvulus and
suggests that IVM may be selecting for alterations in amphidial
neurons which may affect IVM sensitivity.
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LYMPHATIC FILARIASIS ELIMINATION: ANALYSIS
OF THE POPULATION GENETICS OF CONCURRENT
SELECTION WITH ALBENDAZOLE AND IVERMECTIN
ON THE POSSIBLE SPREAD OF ALBENDAZOLE RESISTANCE
BASAÑEZ M.G.1, CHURCHER T.S.1, SCHWAB A.E.2, PRICHARD R.2
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1. Imperial College London, LONDON, UK
2. McGill University, SAINTE-ANNE-DE-BELLEVUE, QC, CANADA

DO PEOPLE ACQUIRE IMMUNITY AGAINST LYMPHATIC
FILARIASIS INFECTION? ASSESSMENT
OF EPIDEMIOLOGICAL EVIDENCE

The Global Program to Eliminate Lymphatic Filariasis intends to
achieve its aims through yearly mass drug administration with
albendazole (ABZ) combined with ivermectin (IVM) or diethylcarbamazine. ABZ and IVM have been extensively used against parasitic nematodes of veterinary importance resulting in widespread
drug resistance. A benzimidazole resistance-associated mutation
in the beta-tubulin gene has been found in Wuchereria bancrofti
populations from West Africa, being significantly more frequent in
worms from ABZ- and IVM-treated patients. Excess of homozygosity in the worm populations was possibly due to non-random mating. IVM treatment in Onchocerca volvulus leads to selection on
beta-tubulin and P-glycoprotein genes. To help predict (and ultimately prevent) spread of resistance alleles through W. bancrofti
populations, we have incorporated population genetics into the
EPIFIL transmission dynamics model. We consider the effect of
combined ABZ and IVM treatments on the spread of a recessive
allele conferring ABZ resistance. Model outputs indicate that after
10 annual treatments with 70-90% coverage, the resistance allele
would become more frequent than the susceptibility allele; selection is further increased assuming non-random mating.
Incorporating a second gene conferring IVM resistance would
increase selection were the gene linked (e.g. beta-tubulin), but
decrease it were the gene not linked (e.g. P-glycoprotein).

STOLK W.A.2, RAMAIAH K.D.1, SUBRAMANIAN S.1, DAS P.K.1,
HABBEMA J.D.F.2, DE VLAS S.J.2
1. Vector Control Research Centre, PONDICHERRY, INDIA
2. Department of Public Health, Erasmus MC, ROTTERDAM, THE
NETHERLANDS

Epidemiologists have tried to define the protective role of
acquired immunity by studying age-patterns of lymphatic filariasis.
A strong indication for acquired immunity was found in longitudinal data from Pondicherry, India: the observed decline in infection
intensity and prevalence in older age groups suggests that the
older individuals have developed immunity against infection.
However, in a systematic analysis of published age-prevalence patterns, we found that such a decline is rather uncommon in India
–making Pondicherry exceptional–, and that an increase with age
is even more common in Africa. In the current study, we further
investigated the role of acquired immunity in shaping age-patterns, accounting for transmission intensity in the population. We
compared observed age-patterns of filarial infection in Africa
(from published data) with predictions of different mathematical
models. These models reflect current theories about acquisition
and loss of worms in the human host and the role of acquired
immunity. This approach, too, provides no indication that acquired
immunity down-regulates prevalence or intensity in older age
groups. To explain the observed age-patterns from Africa, rather
extreme assumptions have to be made on parasite lifespan or agevariation in exposure. Existing models of the dynamics of filarial
infection in humans may have to be reconsidered.
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HUMAN INFECTION PATTERNS AND HETEROGENEOUS
EXPOSURE IN RIVER BLINDNESS
BASAÑEZ M.G.1, FILIPE J.A.N.1, BOUSSINESQ M.2, RENZ A.3,
COLLINS R.C.4, VIVAS-MARTÍNEZ S.5, GRILLET M.E.5
1. Imperial College London, LONDON, UK
2. Institut de Recherche pour le Développement, PARIS, FRANCE
3. University of Tübingen, TÜBINGEN, GERMANY
4. University of Arizona, TUCSON, USA
5. Universidad Central de Venezuela, CARACAS, VENEZUELA
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DIAGNOSTICS AND VACCINES IN FASCIOLIASIS
HILLYER G.
Laboratory of Parasite Immunology, SAN JUAN, USA

Patterns of human infection with Onchocerca volvulus (the cause
of river blindness) in different continents and ecologies are analyzed. By contrast with some geo-helminths and schistosome parasites, whose worm burdens typically exhibit a humped pattern
with host age, patterns of O. volvulus infection vary markedly
with locality. To test the hypothesis that such differences are partly due to heterogeneity in exposure to vector bites, we develop
an age- and sex-structured model for intensity of infection, with
parasite regulation within humans and vectors. The model is fitted to microfilarial data from savannah villages of northern
Cameroon, coffee fincas of central Guatemala, and forestdwelling communities of southern Venezuela, recorded before
introducing ivermectin treatment. Estimates of transmission and
infection loads are compared with entomological and epidemiological field data. Host age- and sex-heterogeneous exposure
largely explains locale-specific infection patterns in onchocerciasis
(whereas acquired protective immunity has been invoked for
other helminth infections). The basic reproductive number, R0,
ranges from 5 to 8, slightly above estimates for other helminth
parasites, but well below previously presented values.

Definitive parasitologic diagnosis of fascioliasis in humans or animals is done by the examination and identification of Fasciola
hepatica eggs in stools. In humans one tends to examine individual stool samples; in herd animals such as sheep and cattle one
tends to pool samples and the results are interpreted for the
whole herd. In acute infections, eggs are not found in stools and
indirect means are required. Moreover, ingestion of fluke eggs via
infected livers leads to “false” fascioliasis. Indirect means include
antibody detection in serum, and antigen detection in serum and
stools. The most widely used antibody detection system is an ELISA
using excretion-secretion (FhES) antigens. It is simple and antibody
levels rise early (by 1-2 weeks) of infection in experimentally
infected animals, and presumably, humans. Antibody levels
decrease after successful chemotherapy. Confirmation can be done
by identifying 12, 17, 28-30 kDa characteristic bands by Western
Blot. More recently, purified antigens have been identified. These
include a cysteine protease (Fas2) for detection of acute infection
in Alpacas; a IgG4 ELISA with cathepsin L cysteine proteinase in
humans in Bolivia, a recombinant calcium binding polypeptide
antigen, rFh8; and a 2.9 kDa recombinant protein obtained from
a 400-bp cDNA clone of F. hepatica (FhAPS). Monoclonal antibodies have had a prominent role in antigen detection in serum and
feces. An FhES78 monoclonal antibody capture ELISA correlated
significantly in infected rabbits with the number of eggs or flukes
recovered postmortem. An O-deglycosylated fraction of 7-40 kDa
derived from F. hepatica E/S antigens was used for the generation
of monoclonal antibodies which in a capture ELISA detected
coproantigens 1-5 weeks prior to eggs and converted to negative
after treatment. It was so sensitive that it identified single fluke
infections in sheep and 1-2 flukes in cattle.
Advances in studies on immunoprophylaxis of fascioliasis suggests
that vaccines against animal fascioliasis are feasible. Among
promising candidates are purified native and recombinant fatty
acid binding proteins, glutathioine S-transferase(s), cysteine proteases (cathepsin L), leucine aminopeptidase, and a saposin-like
protein (FhSAP-2). Among common features of fascioliasis vaccines is that, in addition to observing fluke reductions in vaccinated animals, anti-fecundity (less eggs), and anti-pathology
effects (less liver damage) are also observed. Recent studies show
over 70% fluke reductions in vaccinated cattle, sheep, or rabbits
suggesting that the future of vaccines in farm animals looks
bright and research in this field should be encouraged.
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STUDY OF THE QUALITATIVE AND QUANTITATIVE
ASSOCIATIONS BETWEEN ONCHOCERCA VOLVULUS
AND LOA LOA AT INDIVIDUAL HOST LEVEL
PION S.1, CLARKE P.1, FILIPE J.1, GARDON J.2, BASAÑEZ M.G.1,
BOUSSINESQ M.3
1. Imperial College, LONDON, UNITED KINGDOM
2. Institut de Recherche pour le Développement, LA PAZ, BOLIVIA
3. Institut de Recherche pour le Développement, PARIS, FRANCE

Ivermectin treatment may induce severe adverse reactions in some
individuals highly infected with Loa loa. This hampers the implementation of mass ivermectin distributions against onchocerciasis
in areas where Onchocerca volvulus and L. loa are co-endemic. In
order to identify factors, including co-infections, which may
explain the presence of high L. loa microfilaraemia in some individuals, we analysed data collected in 19 villages of central
Cameroon, prior to the implementation of large-scale ivermectin
treatment. Two standardized skin snips and 30 µl of capillary blood
were obtained from each of 3190 participants and the microfilarial (mf) loads of both O. volvulus and L. loa were quantified. The
data were analysed using multivariate hierarchical models.
Individual-level variables were: age, sex, mf presence, and mf load;
village-related variables included the endemicity level for each
species and, as a level factor, a village-specific intercept. For a
given individual, the presence of microfilariae of one species was
significantly and positively associated with the presence of microfilariae of the other (OR=3.8, 95% CI: [1.3 – 6.1]). Among individuals harbouring Loa microfilariae, there was a positive relationship
between the Loa and O. volvulus mf loads (Poisson regression
coefficient =0.002, 95% CI: [0.001 – 0.004]). Possible interactions
between the two species will be discussed.
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A RDNA MOLECULAR EVOLUTIONARY FRAMEWORK
FOR LYMNAEIDAE
BARGUES M.D., MAS-COMA S.
Departamento de Parasitología, Facultad de Farmacia, Universidad
de Valencia, VALENCIA, SPAIN

Snails of the family Lymnaeidae are of great parasitological
importance because of the very numerous helminth species they
transmit, mainly trematodiases of large medical and veterinary
impact, such as fascioliasis. The present knowledge on the genetics and the parasite-host interrelationships of this gastropod
group is far from being sufficient. Fascioliasis is caused by two
species, Fasciola hepatica anf F. gigantica, which show a marked
snail host specificity. Many of the lymnaeid species having been
involved in fascioliasis transmission still show a confused systematic-taxonomic status. The necessity for tools which enable species
distinction and population characterization within lymnaeids is
evident. The ribosomal 18S gene and the internal transcribed
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sucker and the body roundness index proved to be useful morphological differentiation criteria. The ratio of the body length to
body width showed a similar utility. This study is the first to quantify the different size and shape of F. hepatica and F. gigantica
gravid adults.
Study supported by Projects No. BOS2002-01978 of the DGICYT of
Spanish Ministry of Science and Technology, RICET No. C03/04 and
FIS No. PI030545, both of the Spanish Ministry of Health, Madrid
and Project No. GV04B-125 of Conselleria de Empresa,
Universidad y Ciencia, Valencia, Spain.

spacers ITS-2 and ITS-1 have been analysed from the point of view
of their usefulness as markers for the taxon differentiation and
relationships in Lymnaeidae. Information available is reviewed
about rDNA sequence differences and genetic distances, as well
as their value for the reconstruction of phylogenetic trees using
different methods. A reconstruction of the lymnaeid system
towards a more natural classification will undoubtedly be very
helpful in understanding transmission and epidemiological features as well as spreading capacities of an emerging-reemerging
disease as fascioliasis.
Study supported by Projects No. BOS2002-01978 of the DGICYT of
Spanish Ministry of Science and Technology, RICET No. C03/04 and
FIS No. PI030545, both of the Spanish Ministry of Health
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INTRASPECIFIC GENETIC VARIABILITY IN LYMNAEID
SNAIL VECTORS: RDNA GENOTYPING STUDIES WITH
LYMNAEA STAGNALIS, TYPE SPECIES OF THE FAMILY
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THE RISK OF GALLSTONE DISEASE IN THE ADVANCED
CHRONICITY STATE OF FASCIOLIASIS: AN EXPERIMENTAL
STUDY IN A RAT MODEL

ARTIGAS P.1, BARGUES M.D.1, ZBIKOWSKA E.2, JOKKELA J.3,
MAS-COMA S.1
1. Departamento de Parasitología, Facultad de Farmacia,
Universidad de Valencia, VALENCIA, SPAIN
2. Department of Invertebrate Zoology, Institute of General and
Molecular Biology, Nicholas Copernicus University, GAGARINA, POLAND
3. Department of Biology, University of Oulu, OULU, FINLAND

M.A. VALERO, S. MAS-COMA
Departamento de Parasitologia, Facultad de Farmacia, Universidad de
Valencia, Burjassot, VALENCIA, SPAIN

Studies are needed about the pathology of the advanced chronicity state of fascioliasis in human hyperendemic areas where acute
lesions by repetitive infections may be superimposed on chronic
disease with relative frequency. In Wistar rats experimentally
infected with Fasciola hepatica, the association between time of
infection, number of flukes, rat weight, and serum lipids and the
risk of pigment stones (PS) in the main bile duct was studied from
data obtained at 100 - 500 days post-infection. The presence of
gallstones was strongly associated with the number of flukes
located in the bile duct. The risk of PS appears to depend mainly
on factors that favour bile duct obstruction (cholangitis, fluke
body development versus time, intensity of infection). Situations
of undiagnosed cases, as in subjects presenting undistinguishable
symptoms or in those keeping their infection for a long time due
to non-treatment or because of repetitive reinfections in human
hyperendemic areas of developing countries, imply a higher lithiasis risk. A high gallstone risk may be expected in subjects inhabiting human hyperendemic areas where very high egg outputs
detected in humans suggest that liver fluke burdens may also be
very high.
Study supported by Projects No. BOS2002-01978 of the DGICYT of
Spanish Ministry of Science and Technology, RICET No. C03/04 and
FIS No. PI030545, both of the Spanish Ministry of Health and
Project No. GV04B-125, of Conselleria de Empresa, Universidad y
Ciencia, Valencia, Spain

Freshwater snails of the family Lymnaeidae are important
because of the diseases they transmit, mainly fascioliasis and cercarial dermatitis or swimmer’s itch, both emerging / re-emerging
at present. In spite of this, the genetic knowledge about lymnaeid
species is far from being accurate, a fact which poses many problems because of the lymnaeid host species specificity the trematode parasites show. Lymnaea (Lymnaea) stagnalis, with a very
wide geographical distribution covering many different latitudes
and an excellent laboratory model, was selected to perform studies on intraspecific ribosomal DNA sequence variability. The internal transcribed spacers ITS-1 and ITS-2 of 35 populations from
Poland, Germany, France, Italy and Finland were sequenced.
Results of the sequence analyses demonstrate the presence in
Europe of a large haplotype variability which is the largest so far
detected in one lymnaeid species. This phenomenon may be related whether to an old origin and spread of this lymnaeid in Europe
or to an acceleration of its genome evolution because of its dispersal by human activities. These variability detected may be at
the base of different susceptibility / resistance phenomena and
even different trematode specificity spectra.
Study supported by Projects No. BOS2002-01978 DGICYT of the
Ministry of Science and Technology, RICET No. C03/04 and FIS No.
PI030545, both of the Ministry of Health, Madrid. P. Artigas benefited of a MAE Scholarship of the Ministry of Foreign Affairs, Madrid
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CAN THE FASCIOLIASIS CAUSAL AGENTS FASCIOLA
HEPATICA AND F. GIGANTICA BE DIFFERENTIATED
AT DEFINITIVE HOST LEVEL? AN ADULT STAGE
COMPARISON STUDY WITH COMPUTER IMAGE
ANALYSIS SYSTEM (CIAS)

PRESENT STATUS OF HUMAN AND ANIMAL
FASCIOLIASIS IN CASPIAN LITTORAL, NORTHERN PART
OF IRAN (2004)
JAFAR M., MOWLAVI G.
Tehran University of Medical Sciences, TEHRAN, IRAN

PERIAGO M.V., PANOVA M., VALERO M.A., MAS-COMA S.
Departamento de Parasitologia, Facultad de Farmacia, Universidad de
Valencia, VALENCIA, SPAIN

The major reservoir host of Fasciola hepatica and F. gigantica in
Caspian littoral is live stock. Human cases of Fascioliasis are much
higher than in the other parts of the country and the predominant
species of Fasciola is F. gigantica in the area. The major snail intermediate host is Lymnaea auricularia (gedrosiana). The prevalence of
animal and human Fascioliasis in western part of Caspian littoral
(Gilan province) is much higher than eastern part (Mazanderan
province). In the past 10 years the total number of human cases in
western part (Gilan province exceed 10709) but in the eastern part
(Mazanderan province is approximately 107 cases). The prevalence
rate of livestock infected mostly with F. gigantica in sheep 7.3% and

Fasciolosis is an important zoonotic disease that has recently
emerged in many developing countries, with Fasciola hepatica in
the five continents and overlapping with F. gigantica in Africa and
Asia. In the latter two continents intermediate forms have been
described which pose a phenotype differentiation problem. To
ascertain whether the two fasciolid species can be differentiated
and by which markers, morphometric comparisons of linear measurements, areas and ratios of gravid adults of both F. hepatica
and F. gigantica from allopatric natural liver fluke populations
from the same host species (bovine) were made using CIAS. Clear
differences in allometric growth between both species were
found and the characteristic size of adults of each species was
reflected in the maximum values detected. Comparison of the distance between the posterior end of the body and the ventral
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in cattle 25.4% and there is some speculation thus there is some
hybrid phenotype too. The area is adopted for cattle grazing rather
than sheep. The local cattle usually are scattered all over the area
and freely they graze in different parts and frequently distributed
the contaminated faeces with Fasciola eggs all over the natural foci
of Lymnea snail breeding sites For treatment the drug
Triclabendazole with dosage of 12 mg/kg body weights are recommended in man. The livestock usually treated 2 times a year late
spring and autumn. The human cases usually occur by consumption
of local delicacy of fresh wild vegetable growing in the most part of
the Gilan province but not in Mazanderan province. In Gilan
province in the past decade we had 2 out-breaks human Fascioliasis
with more than 10.000 cases in each time. Triclabendazole used as
the drug of choice successfully.

C h a ga s d i sea se
O-267

EPIDEMIOLOGICAL SURVEILLANCE OF CHAGAS DISEASE
WITH COMMUNITARY PARTICIPATION IN TRUJILLO,
VENEZUELA
BENITEZ JESUS A., ROJAS ELINA M., SALAS MARIA C.
RODRIGUEZ-MORALES A.,
Universidad de Los Andes, CARACAS, VENEZUELA

A non-conventional epidemiological surveillance system for
Chagas’ Disease (ChD) in an endemic state was installed, based in
communitary participation using sentinel triatomine notification
places. A longitudinal follow-up descriptive study was made, with
objective to evaluate this model. It was made in 4 endemic communities, in 2 groups: group A (with model) (GA) and group B
(without model) (GB). Group B included teachers, scholars and
community receiving capacitation about ChD and about surveillance model. In both groups presence or direct contact with triatomines were evaluated. Serological survey was made (to identify active transmission) (positivity in <15 y-old child). Follow-up
was 4 months. In this period 53 reports were made by 42 individuals, capturing 120 insects, 97 identified as triatomines (56.7%
R.prolixus, 30.9% T.maculata, 8.2% E.mucronatus and 4.1%
P.geniculatus). Six R. prolixus resulted positive for T. cruzi.
Serological survey resulted negative for all individuals tested.
When we compared communities with surveillance (GB), with
controls(GA), we observed statistically significant differences in
reporting triatomines (p<0.01) as well OR>3.0 for all studied variables considered as risk-factors for ChD controls (p<0.05). These
results indicated that adoption of a surveillance system with wellorganized communitary participation and under continued supervision is a valuable tool for its use in large, national scale in areas
with epidemiological risk for ChD.
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THE RISK OF GALLSTONE DISEASE IN THE ADVANCED
CHRONICITY STATE OF FASCIOLIASIS: AN EXPERIMENTAL
STUDY IN A RAT MODEL
VALERO M.A., MAS-COMA S.
Departamento de Parasitologia, Facultad de Farmacia, Universidad de
Valencia, VALENCIA, SPAIN

Studies are needed about the pathology of the advanced chronicity state of fascioliasis in human hyperendemic areas where acute
lesions by repetitive infections may be superimposed on chronic
disease with relative frequency. In Wistar rats experimentally
infected with Fasciola hepatica, the association between time of
infection, number of flukes, rat weight, and serum lipids and the
risk of pigment stones (PS) in the main bile duct was studied from
data obtained at 100 - 500 days post-infection. The presence of
gallstones was strongly associated with the number of flukes
located in the bile duct. The risk of PS appears to depend mainly
on factors that favour bile duct obstruction (cholangitis, fluke
body development versus time, intensity of infection). Situations
of undiagnosed cases, as in subjects presenting undistinguishable
symptoms or in those keeping their infection for a long time due
to non-treatment or because of repetitive reinfections in human
hyperendemic areas of developing countries, imply a higher lithiasis risk. A high gallstone risk may be expected in subjects inhabiting human hyperendemic areas where very high egg outputs
detected in humans suggest that liver fluke burdens may also be
very high.
Study supported by Projects No. BOS2002-01978 of the DGICYT of
Spanish Ministry of Science and Technology, RICET No. C03/04 and
FIS No. PI030545, both of the Spanish Ministry of Health and
Project No. GV04B-125, of Conselleria de Empresa, Universidad y
Ciencia, Valencia, Spain.
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COMPARISON OF TWO INFECTIVE FORMS
OF TRYPANOSOMA CRUZI AND THEIR CORRESPONDING
HOST CELL RESPONSE USING MICROARRAY ANALYSIS
MEIRELLES M.N.1, BUCK G.2, OZAKI L.S.2, PROBST C.3, PAVONI
D.3, GOLDENBERG S.4, PEREIRA M.C.1, KRIEGER M.A.3
1.
2.
3.
4.

FIOCRUZ, RIO DE JANEIRO, BRASIL
VCU, RICHMOND, USA
IBMP, CURITIBA, BRASIL
Inst. Biologia Molecular do Parana, CURITIBA - PR, BRASIL

Metacyclic and blood trypomastigotes are the infective stages of
Trypanosoma cruzi adapted to distinct host environments in
nature. We have compared, using microarray analysis, the gene
expression profile of these two development forms and the differences of the mammalian host cell response towards infection
with these two distinct trypomastigotes. A T. cruzi microarray was
constructed comprising 5,200 distinct sequences in triplicate on
each slide and then hybridized to RNAs extracted from these trypomastigote forms. The murine MGU74v2 Genechip (Affymetrix),
comprising 12.000 gene products, was used to compare the genes
expressed by cardiomyocites infected with these two T. cruzi
forms. Several differentially expressed genes (DEG) from the parasite and from the infected host cell were selected. Concerning
the parasite, known cell markers were present among the ~300
DEG, along with several hypothetical proteins, which constitute
~60% of the total DEG numbers. Regarding host cell response,
DEG were observed early in infection (2h), although there was a
great increase in these numbers at later times (6h and 24h). These
results corroborate the biological distinctiveness between metacyclic and blood trypomastigotes and point to their biological
complexity which might lead to the differences in terms of infection process produced by both infective forms.
Support from NIH, CNPq, Fiocruz.
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HEART RATE VARIABILITY, QT AND QTC DISPERSION
IN THE CO-INFECTION T. CRUZI AND HIV

EPIDEMIOLOGY IMPORTANCE AND METRIC VARIATION
AMONG GEOGRAPHIC POPULATIONS OF THE CHAGAS
VECTOR TRIATOMA LONGIPENNIS (HEMIPTERA:
REDUVIIDAE) IN WESTERN MEXICO

SILVA V.J.D., PIRES H.H.G., RESENDE L.A.P.R., BARBOSA
C.J.D.G.B., CORREIA D., PRATA A.
Faculdade de Medicina do Triângulo Mineiro, UBERABA, BRAZIL

MARTINEZ-IBARRA J.A.1, GRANT-GUILLÉN Y.1,
MORALES-CORONA Z.Y.1, MENES M.2

Introduction: Chagas’ disease and HIV infection are common causes of cardiomyophaty in Latin America. Cardiac autonomic dysfunction has been well characterized in chronic chagasic cardiomyophaty as well as in HIV heart involvement of acquired
immunodeficiency syndrome (AIDS). Electrocardiographic alterations appear such as a lengthening in QT interval that may lead
in association with autonomic dysfunction to ventricular arrhytmias, thus increasing the risk of sudden cardiac death.
Methods: We studied 50 patients, gender- and age- matched, 16
(T.cruzi-HIV group), 17 (HIV group) and 17 (control group). A continuous ECG recording in DII lead was performed in supine rest,
cold face and passive tilt tests and R-R intervals were acquired.
The overall variability of R-R series was assessed in the time and
frequency domains using autoregressive power spectral analyses.
QT, QTc and its dispersion were performed for each patient.
Results: The groups were similar regarding to gender and age.
The electrocardiographic analyze of mean values of R-R intervals,
QT and QTc did not differ in the three studied groups (p=0.7,
p=0.8 and p=0.5 respectively). In baseline, the HIV group showed
a statistically significant increase of the low frequency area, compared with the co-infected group (p<0.05), a decrease of normalized low frequency area, compared with control group (p<0.05)
and an increase of the high frequency area compared with coinfected and control groups (p<0.05).
Conclusion: HIV group in baseline showed a shift of cardiac sympathovagal balance suggestive of an impairment of sympathetic
modulation.

1. Universidad de Guadalajara, GUADALAJARA, JALISCO, MEXICO
2. Universidad de San Carlos, CIUDAD DE GUATEMALA, GUATEMALA

Four Triatoma longipennis populations from different geographic
regions in western Mexico were compared using traditional morphometry of head characters and some of their entomological
indexes were calculated. A method for removing allometric change
was used for the comparisons. Infestation, Natural Infection,
Colonization (entomological indexes suggested by WHO, 1991) and
Effective Transmission Risk Index (ETIE) (Silveira et al. 1984) were
calculated. Morphometric comparisons showed no significant differences on head shape among populations, which could mean
that the studied populations were very similar and could be considered part of a larger population in the entire study area. It could
be inferred that the observed morphometric uniformity may be the
result of a recent and rapid dispersal of the species in Western
Mexico or a continuous gene flow among populations of T.
longipennis in the study area. Infestation varied from 9.1% to
66.7%; Colonization reached 100% in most towns, however, in only
two towns naturally infected triatomines were collected (17.2%
and 30.3%). Finally, the ETIE was high (0.24) in a town. Metric similarity among populations as well as showed entomological indexes confirms the importance of T. longipennis in the studied area.
O-272

EPIDEMIOLOGICAL SIGNIFICANCE OF T. CRUZI I AND
T. CRUZI II STRAINS CIRCULATING SYMPATRICALLY
IN BOLIVIA

O-270

BRENIÈRE S.F., BOSSENO M.F.

ASSOCIATION BETWEEN ELECTROCARDIOGRAPHIC
TRACINGS AND PERSISTENCE OF TRYPANOSOMA CRUZI
IN CHRONIC CHAGASIC PATIENTS TREATED WITH
ITRACONAZOLE OR ALLOPURINOL IN LONG FOLLOW-UP

Institut de Recherche pour le Développment, MONTPELLIER, FRANCE

T. cruzi I and T. cruzi II are the principal lineages dividing
Trypanosoma cruzi, the agent of Chagas disease, and their biological characters should be related to epidemiological and clinical features. Moreover, recent work asserted that human infections in the Southern Cone are exclusively due to T. cruzi II strains.
Interestingly, in Bolivia, two major groups of clones (clones 20 and
39) belonging to T. cruzi I and T. cruzi II respectively are sympatric.
In order to detect them directly in vectors and vertebrate hosts, a
PCR-specific-hybridization assay was developed. Then, the distribution of these clones was investigated in different cycles. The
two clones were identified in primarily sylvatic vectorial species at
low frequency whereas other clones of T. cruzi I group were dominant. In the principal domestic cycle, they generally had similar
frequencies in Triatoma infestans but different ones in human.
Nevertheless, their detection in the blood of different Bolivian
patients allows us to conclude that multiclonal infections with
T. cruzi I and T. cruzi II should be common. Indeed, in definite conditions, T. cruzi I may be better controlled by the immune system
to patent level than T. cruzi II.

SANCHEZ G.1, VENEGAS J.1, GIL L.C.2, ARRIBADA A.3,
ZULANTAY I.1, MUNDACA K.1, RODRIGUEZ J.1, APT W.1
1. University of Chile, Faculty of Medicine, SANTIAGO, CHILE
2. Clinic Hospital, University of Chile, SANTIAGO, CHILE
3. University of Chile, Faculty of Medicine, Clinic Indisa, SANTIAGO, CHILE

The purpose of this investigation is to determine in long followup, the association between the electrocardiographic tracings
and the persistence of T. cruzi in chronic chagasic treated. The
parasitological condition was determined by xenodiagnosis (XD),
Polymerase Chain Reaction (PCR) performed in Triatoma infestans
dejections used by XD from the same patients (PCR-D) and in
peripherical blood (PCR-B). An electrocardiogram (EKG) of 12 derivations was performed following the double blind protocol recommended by WHO. 40 patients who participated in a randomised clinical assay with itraconazole or allopurinol, were evaluated after 11 years of treatment. 23 had an altered EKG (Group
I) and 17 a normal EKG (Group II). All cases with T. cruzi detected
by microscopic observation (XD) and/or PCR-D and/or PCR-B (band
330 bp) were considered positive. In 57% patients of Group I and
53% of Group II, T. cruzi was demonstrated. This results suggest
that the evolution of electrocardiographic tracings would be
independent of the persistence of T. cruzi in chronic chagasic
treated and evaluated in long follow-up.
Financial support: Project Fondecyt 1040731 and DI-SAL 03/06-2.
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DEVELOPMENT AND VALIDATION OF A MULTIPLEX
DIPSTICK FOR THE RAPID DIAGNOSIS OF NEISSERIA
MENINGITIDIS SEROGOUPS A AND Y/W135
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MENINGOCOCCAL MENINGITIS IN NIGER: HOW IS THE
RISK RELATED TO THE SEROGROUP W135 EVOLVING?
1

1

1

2

NATO F.1, DARTEVELLE S.1, SIDIKOU F.2, DJIBO S.2, BOISIER P.2,
CHANTEAU S.1

1

BOISIER P. , DJIBO S. , SIDIKOU F. , NICOLAS P. , KAIRO K.K. ,
CHANTEAU S.1

1. Institut Pasteur, PARIS, FRANCE
2. CERMES, NIAMEY, NIGER

1. CERMES, NIAMEY, NIGER
2. IMTSSA - WHO Collaborating Center for meningococci, MARSEILLE,
FRANCE

Annual outbreaks of meningococcal meningitis in countries of
the African meningitis belt, are responsible of high mortality and
morbidity due to the lack of laboratories, resulting in a late
implementation of control measures. A new immunochromatographic assay has been developed (threshold 106cfu/ml) for the
detection of polysaccharide capsular antigens of the serogroups A
and Y/W135 of Neisseria meningitidis (Nm) in cerebrospinal fluid
(CSF), serum and urine. With cultures (108 cfu/ml), no cross reaction was observed with Streptococcus pneumoniae (Sp),
Haemophilus influenzae b (Hib) and Nm serogroups C, X, B. The
performance, using PCR as reference test, was evaluated on
freeze-boiled CSF samples stored at –20°C. The sensitivity of the
test was 95.6% (44+/46 CSF) and 100% (32+/32 CSF) for the Nm
serogroups A and W135 respectively, while the specificity was
96.5% (85−/88 CSF including 57 negative, 20 Sp, 11 Hib). The
patient’s bedside validation of this multiplex dipstick for the rapid
diagnosis of meningococcal A and Y/W135 on CSF, blood and
urine is on going in Niger.

Meningitis due to Neisseria meningitidis of the serogroup W135
has been documented for years in various countries within the
African meningitis belt, but epidemics were primarily due to the
serogroup A. Since the meningococcal meningitis epidemic due to
the serogroup W135 in Burkina Faso in 2002, neighbouring countries stand in fear of experiencing the same situation. In 2002, Niger
strongly enhanced the microbiological surveillance of meningitis,
particularly by implementing routine use of polymerase chain reaction assay to test cerebrospinal fluid (CSF) samples collected in areas
devoid of laboratories. In 2003 and 2004, more than 3500 CSF were
tested in the national reference laboratory, corresponding to about
25% of notified suspected cases of meningitis. An aetiology was
identified for 44% of samples and Neisseria meningitidis was the
most prevalent (74,4%), before Streptococcus pneumoniae (14,6%)
and Haemophilus influenzae (6%). The serogroup W135 accounted
for 8% of N. meningitidis positive samples and its incidence did not
show any upward trend. All the outbreaks were due to the
serogroup A (A:4:P1.9). Genotyping showed that serogroup W135
strains from Niger belonged to 2 sequence types (ST): the hypervirulent ST-11 and the ST-2881. The concurrent spread of ST-2881
strains, less virulent than ST-11 ones, might have induced a certain
level of population immunity suited to limit the risk of epidemic
due to the ST-11 clone.
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HOW TO BUILD ON FIFTEEN YEARS OF EPIDEMIC
MENINGITIS SURVEILLANCE IN BURKINA FASO, MALI
AND NIGER?
TOURÉ K.1, TIENDRÉBÉOGO S.2, KONDÉ K.3, PRÉZIOSI M.P.3,
KANDOLO D.4, AKÉ F.4, LINGANI C.4, DJINGAREY M.4, KIARI
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FOLLOWING MENINGOCOCCI IN AFRICA,
USING MULTILOCUS SEQUENCE ANALYSIS
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Ministry of Health, BAMAKO, MALI
Ministry of Health, OUAGADOUGOU, BURKINA FASO
WHO, GENEVA, SWITZERLAND
WHO, OUAGADOUGOU, BURKINA FASO
Ministry of Health, NIAMEY, NIGER
PATH, FRANCE, FERNEY-VOLTAIRE

Extensive surveillance data for the past 10-15 years have been
gathered from three countries within the African Meningitis belt:
Burkina Faso, Mali and Niger. To provide insights into the dynamics of epidemic meningitis in the region, detailed analyzes are
conducted to evaluate trends and distribution of reported cerebrospinal meningitis data, attack rates and case-fatality rates, to
map those indicators and to correlate the findings with population vaccination coverage for the same periods.
Data have been collected from country databases in collaboration
with WHO and the respective Ministries of Health with support
from the Meningitis Vaccine project (MVP). Available data on
weekly cases and deaths by district have been standardized for
analysis using Stata8 software (Stata Corporation Texas).
Population data was obtained from national censuses and projections were made using the annual growth rates consistent to
those being used by the respective national surveillance units.
The data analysis is ongoing and fully validated results will be
available by June 2005.
Besides a better understanding of the evolution of the disease in
the region, this work could contribute to: (1) document recommendations to improve the surveillance and control of epidemic
meningitis disease, (2) improve routine collection of information
on meningococcal vaccine use, (3) provide guidance for the future
introduction of meningococcal conjugate vaccines.

Multilocus sequence typing is the reference technique for molecular epidemiology of Neisseria meningitidis. It permits to characterize each strain by its sequence type (ST), closely related STs are
grouped in clonal (ST) complexes. Using this technique on
meningococci isolated between 1988 and 2004 in the African
meningitis belt, the WHO collaborating centers for reference and
research on meningococci in Marseille (France) and Oslo
(Norway), showed that most of isolates were ST-5 and ST-7
(ST-5 complex) and ST-11 (ST-11 complex). ST-5 and ST-7 are closely related and characterise serogroup A meningococci. We
showed that ST-5 was introduced in Africa in 1987 and was
responsible for epidemics between 1988 and 2001, ST-7 emerged
in 1997 and has now replaced ST-5. Both STs have been responsible for hundred thousand of meningitis cases. ST-11 complex
characterizes serogroup W135 and has been responsible for an
increasing number of sporadic cases since 2000 and the first epidemic ever seen in Africa (Burkina Faso, 2002, 12000 cases). These
two complexes are “hypervirulent lineages” as they display the
capability to expand clonally and were responsible for large outbreaks during the period. Genotyping improves the knowledge
on meningococcal epidemiology, helping health services to prepare adapted responses as epidemiological features of meningococcal meningitis are very similar in the Sahelian countries.
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CURRENT PROGRESS ON MENINGOCOCCAL
A CONJUGATE VACCINE: CLINICAL DEVELOPMENT
CHALLENGE AND VACCINE INTRODUCTION PERSPECTIVE
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HUMAN ALVEOLAR ECHINOCOCCOSIS IN GERMANY:
DISEASE PREVALENCE AND DISTRIBUTION SINCE
THE FIRST CASE REPORT BY RUDOLPH VIRCHOW

PREZIOSI M.P.1, AGUADO T.1, KIENY M.P.1, KONDE K.M.2,
LAFORCE M.3, PEREA W.4
1. WHO/IVR, GENEVA, SWITZERLAND
2. WHO, GENEVA, SWITZERLAND
3. MVP/PATH, FERNEY VOLTAIRE, SWITZERLAND
4. WHO/CDS, GENEVA, SWITZERLAND

KERN P.1, KERN P.2
1. University hospital of Ulm, ULM, GERMANY
2. University of Hohenheim, ULM, GERMANY

In 1855, Virchow found that the striking pathologic condition of
the liver formerlyparaphrased as alveolar colloid or gelatinous
cancer, was an infection with thelarval stage of an Echinococcus
species, differing markedly from well known cystic echinococcosis.
Cases of alveolarechinococcosis (AE) were hence regularly diagnosed in Germany, Austria, Switzerland, France and Russia, but the
condition remained rare. In order to estimate the prevalence and
describe the distribution of the disease in Germany we searched all
available publications for cross-references on the subject. Two
monographs with detailed case reports cover the period until
1900, 70 publications until 2000. A preliminary analysis of 38
papers from the entirestudy period yields 1202 AE-cases. After
eliminating multiple information onthe same individuals, 415
cases remain. The origin and a detailed case historyis documented
for 295. The distribution of AE shows a similar pattern throughout
all periods: the majority of cases comes from villages in a “corearea” in southern Germany, however, sporadic cases have consistently been diagnosed in a rather large border area. This historic
review will help to evaluate possible changes of exposure risks in
new areas which can arise in future from increasing disease prevalence in foxes and growing fox populations in towns and cities.

In 2001, the Meningitis vaccine project (MVP), a 10 years partnership between WHO and PATH granted by the Gates Foundation
was launched with the following aim “Eliminating epidemic
meningitis as a public health problem in sub-Saharan Africa
through the development, testing, licensure, and widespread use
of conjugate meningococcal vaccines”. A very promising product
has been developed through a strong partnership (private/public,
South/South) at an affordable price ($0.40 USD per dose) with a
transfer of technology conjugation to an Indian Manufacturer
(Serum Institute of India Limited SIIL) from the Centre for Biological
Evaluation and Research, Food and Drug Administration, USA.
The project is entering a critical phase in its development and will
now unfold in two directions. Excellent results from pre-clinical
studies will allow starting the clinical development of the vaccine
with a Phase I trial to be conducted in India and subsequent trials
to be done in Africa. Orientations of the vaccine introduction
strategies are being developed.
Results from preclinical studies and preliminary results from the
Phase 1 clinical trial will be presented. Key features of the advocacy and vaccine introduction strategy will be shared.
O-278
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CONTRIBUTION OF PCR TO SURVEILLANCE OF ACUTE
BACTERIAL MENINGITIS IN AFRICA: REPORT
ON A SUCCESSFUL EXPERIENCE OF TECHNOLOGICAL
TRANSFER TO CENTRE MURAZ LABORATORY, BOBODIOULASSO, BURKINA FASO
2
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IMMUNOPHYSIOLOGICAL ROLES FOR HYDROPHOBIC
LIGAND BINDING PROTEIN OF TAENIA SOLIUM
METACESTODE
BAE Y.A.
Sungkyunkwan University School of Medicine, SUWON, KOREA (SOUTH)

2

NJANPOP-LAFOURCADE B.M. , TRAORÉ Y. , AGUILERA J.F. ,
SANOU O.3, LOURD M.2, GIORGINI D.1, DA SILVA A.2, GESSNER
B.D.2, TAHA M.K.1

Taenia solium neurocysticercosis (NC) invokes formidable public
health problems worldwide. Cyst fluid (CF) of T. solium metacestode (TsM) is important not only for serodiagnostic antigen but
also for maintenance of the cellular homeostasis of the parasite.
We investigated biochemical and immunophysiological significance of a TsM CF 150-kDa protein, which had been found to be
a reliable antigen for active stage NC. Several protein spots on
proteomic analysis representing multimeric subunits of the 150kDa protein were identified as 4 protein groups of secreted antigen B1, cysticercosis-specific antigen, RS1, and antigen M13h
homologs/isoforms. Phylogenetic analysis categorized them into
2 clusters of 7- and 10-kDa proteins. The subunit proteins were
shown to be synthesized from 1 or 2 multi-gene families. They
shared high homology with hydrophobic ligand binding proteins
(HLBP) isolated from the cestodes and formed a novel clade for an
excretory-secretory HLBP. The protein was found to co-localize in
lipid droplets of the infected swine muscles, in the granuloma
wall and in excretory-secretory proteins. With aging, the protein
rapidly lost its function, which might further accelerate the parasite calcification as well as no or weak responses against the sera
from chronic NC cases. The 150-kDa protein might be critically
involved in the transportation of the fatty acids from the adjacent
host tissues to inside the parasite, which was not able to de nove
synthesize fatty acids, and played a crucial role in the parasite survivals. Targeting of this protein may contribute the development
of chemotherapeutic vaccine.

1. Institut Pasteur, PARIS, FRANCE
2. AMP, PARIS cedex 15, FRANCE
3. AMP, BOBO-DIOULASSO, BURKINA FASO
4. Centre Muraz, BOBO-DIOULASSO, BURKINA FASO

Introduction: The recognition of Neisseria meningitidis (Nm) W135
and Streptococcus pneumoniae (Sp) as major causes of acute bacterial meningitis (ABM) emphasizes the need for field-based methods to rapidly and accurately determine meningitis etiology.
Methods: Polymerase chain reaction (PCR) technology developed
at the Pasteur Institute-Paris was transferred to a reference laboratory in Bobo Dioulasso, Burkina Faso. Cerebrospinal fluid (CSF)
samples were collected from patients from five districts in Burkina
Faso or Togo.
Results: Between April 2002 and June 2003, 1645 CSF specimens
were tested by PCR and 560 pathogens were identified including
281 Nm (50%), 193 Sp (34%), and 86 Haemophilus influenzae (Hi)
(15%). Compared to culture, PCR sensitivity was 95%, 75%, and
81% for Nm, Sp, and Hi, respectively while specificity was 95% for
all pathogens. Of the 560 PCR-positive samples, 383 were also
tested by culture and 263 (69%) identified a pathogen; of the 288
culture-positive samples, 283 were tested by PCR and 263 (93%)
yielded a pathogen. The specificity of crgA, siaD and mynB PCR
assays to identify Nm isolates and determine Nm serogroup was
100% and the kappa coefficient between samples tested in
Burkina Faso and Paris was 0.80.
Conclusion: PCR for ABM can be successfully implemented in a
Sub-Saharan African field setting and allowed identification of
substantially more cases than culture alone.
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CYSTIC ECHINOCOCCOSIS IN EASTERN AFRICA:
DISTRIBUTION AND PUBLIC HEALTH IMPACT OF DIFFERENT
ECHINOCOCCUS SPECIES

PHENETIC AND GENETIC POLYMORPHISM
OF ECHINOCOCCUS GRANULOSUS ISOLATED IN SHEEP,
CATTLE, HUMANS AND CAMELS IN TUNISIA
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Cystic echinococcosis is caused by several genetically and biologically
distinct taxa, formerly all assembled under the name E. granulosus.
Today, a consensus is building to recognize E. ortleppi (the former
cattle strain) and E. equinus (the former horse strain) as separate
species. At least two more taxa are likely to merit species status, but
this still needs further clarification. In eastern Africa, four (possibly
five) species occur, and with the advent of molecular diagnostic tools
their distribution and host ranges begin to be unravelled. Of particular interest is the susceptibility of humans to the various species,
which is assumed to differ greatly. In recent studies, it emerged that
high incidence of human echinococcosis coincides with the presence
of E. granulosus‚ sheep strain’ (G1), e.g. in northern Kenya and the
extreme southwestern Sudan, while in regions where E. sp. “camel
strain” (G6) predominates, human echinococcosis is not as frequent
(e.g. in central Sudan). In this presentation, we review the data available for eastern Africa, present new information for Kenya and
Sudan, and discuss the consequences for public health policies.

Cystic echinococcosis (CE) represents a serious public health problem in Tunisia, that is why a precise characterization of the etiologic agent is necessary in order to establish a preventive program
adapted to our country. In this work we report the study of phenetic and genetic polymorphism of E. granulosus using isoelectric
focusing (IEF) and PCR-SSCP. This study was carried out among
hosts the most affected by this disease in order to determine the
number of E. granulosus strains existing in Tunisia.
We collected 169 pulmonary and hepatic cysts from children aged
of 3-16 years old who were operated on at Monastir hospital, 248
cysts of sheep and 203 cysts of bovines coming from the slaughter-house of Sousse (Center of Tunisia) and eight cysts from
camels coming from the South of Tunisia (Benguerden). Twelve
enzymatic systems belonging to the energy cycles of E. granulosus were studied by IEF and four sequences of DNA were analyzed
by PCR-SSCP. The genetic differences between the isolates were
measured by calculations of the indices of Wright Fst and Fis.
This study demonstrates that E. granulosus genetic variability is a
complex phenomenon which exists at various levels: diversity
between the strains, variability within a strain, an animal or an
organ. Indeed, our results suggest that in Tunisia the causative
agent of CE in sheep, bovine and human is the common sheep
strain. Nevertheless, we demonstrated a slight difference in sheep
and cattle parasite populations especially according to the hepatic or pulmonary localisation of the metacestode. The camels are
only infested by the camel strain.
In the present work, the existence of heterozygote samples in a
small number suggests that cross-fertilisation occurs but is not
predominant.
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MOLECULAR ANALYSIS OF ECHINOCOCCUS
GRANULOSUS STRAINS ISOLATED IN SHEEP, CATTLE,
CAMELS AND HUMANS IN TUNISIA
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The cystic echinococcosis (CE) is a largely widespread zoonose in
Tunisia which constitutes one of the major public health problem
with considerable socio-economic repercussions. Nowadays, the
strains characterization seems being essential for the establishment of a preventive and adapted control strategy in our contry.
Indeed, it is now well established that there exists distinct strains
which vary in their infectivity to animals and to man.
We report in this work the first identification of tunisian E. granulosus strains by PCR/RFLP and DNA séquencing. We targeted the
most frequently infected hosts in order to determine on the one
hand the number of strains circulating in our contry and on the
other hand the strain responsible for human CE endemicity.
We collected 169 pulmonary and hepatic cysts from children aged
of 3 to 16 years old operated on at Monastir hospital, 166 bovine
cysts and 153 ovine cysts coming from the abattoir of Sousse and
5 camel cysts from the abattoir of Benguerden.
The PCR/RFLP analysis targeted the ribosomal DNA ITS1 fragment
and the mitochondrial cytochrome oxydase gene was analysed by
DNA sequencing.
The results of this analysis showed the existence of three strains of
E. granulosus in Tunisia: the ovine strain (G1), the camel strain (G6)
and the buffalo strain (G3). If the ovine strain is prevalent, infecting sheep, bovines and humans, the camel strain remains restricted to camels of the South. The cattle in Tunisia is an intermediate
host presenting a high risk for dog contamination and consequently for human infection. The buffalo strain was isolated only
in two cysts (one bovine and one human cyst) nevertheless, it constitutes the first case of human contamination by this génotype.

ECHINOCOCCOSIS ON THE TIBETAN PLATEAU
SCHANTZ P.1, CRAIG P.2, QIU J.3, LI T.3, GIRAUDOUX P.4, BUDKE
C.5, XIAO N.3, DANSON M.2, ITO A.6, RAOUL F.4, CAMPOSPONCE M.2, NAKAO M.6, YANG W.3
1. Centers for Disease Control and Prevention, ATLANTA, USA
2. University of Salford, MANCHESTER, UK
3. Institute of parasitic Diseases, Center for Disease Control, CHENGDU,
CHINA
4. University of Franche Comté, BESANÇON, FRANCE
5. University of Zurich, ZURICH, FRANCE
6. Asahikawa Medical College, ASAHIKAWA, JAPAN

Human echinococcosis, caused by Echinococcus granulosus or E.
multilocularis is endemic in northwest China. Echinococcosis has
however, only relatively recently been recognised as an important
public health problem amongst Tibetan communities.
Approximatively 700 cases of cystic echinococcosis (CE) (84%
hepatic, 6% pulmonary) have been diagnosed (75% in nomads) in
Nakdu and Lhasa prefectures (Tibet Autonomous Region - TAR)
up to year 2000, but only 10 cases of the more pathogenic alveolar echinococcosis (AE) were confirmed to date in the TAR. East of
the TAR, in the Tibetan autonomous prefectures of Yushu
(Qinghai Province) and Ganze (Sichuan Province) mass abdominal
screening surveys using portable ultrasound carried out from
1997-2002, recorded mean prevalence rates (n>7000) for CE:AE of
6.8%: 0.8% (Yushu) and 6.2%: 6.8% (Ganze). In Shiqu country
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(Ganze), township prevalence rates for CE upto 12% and for AE
as high as 14% were obtained. Average Ages for CE cases was 43
years and 39 years for AE cases. DALYs lost per person in the community due to echinococcosis was approx. 0.8 but medico-surgical
treatment options are poor in these remote endemic areas. Risk
factors for both CE and AE included livestock and dog ownership,
nomadism, sex (>25 years) and presence of fenced pastures.
Within Tibetan communities the domestic do is the main definitive host of both E. granulosus and E. multilocularis with
coproPCR rates of 18% in owned dogs. The main sylvatic host of
E. multilocularis may be the Tibetan fox (vulpes ferrilata) with
infection rates of >30%, however this fox is also host to a newly
discovered species E. shiquicus n. sp identified on both morphological and intermediate host. The zoonotic potential of
E. shiquicus is currently unknow.

M a la ria va cci ne
resea rch
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NEW SURFACE ANTIGENS RESTRICTED TO CSA-BINDING
IES AS POTENTIAL TARGETS IN ANTI-PLACENTAL
MALARIA STRATEGIES
VIAUD N., LÉPOLARD C., DESSEIN B., FOURNIER L., AVRIL M.,
GYSIN J.
Université de la Méditerranée, MARSEILLE, FRANCE

Individuals in endemic areas acquire strong immunity against
developing severe malaria in their teens. However, pregnant
women are susceptible, particularly during their first pregnancy,
due to the sequestration of CSA-binding Plasmodium falciparuminfected erythrocyte (IE) populations in the placenta.
Sequestration seems to be essential for parasite survival and causes the clinical manifestations of maternal malaria. The
Plasmodium falciparum surface antigen PfEMP1CSA encoded by
the var genes is thought to be responsible for IE-binding to CSA.
Women in endemic areas exposed to malaria during pregnancy
develop protective immunity. This protective immunity is associated with the development of cross-reactive antibodies recognizing a wide range of CSA-binding placental parasites. We show for
the first time that monoclonal antibodies (mabs) against intact
CSA-binding IEs of FCR3CSA and placental strains recognize new
and conserved surface antigens other than PfEMP1 that are
specifically restricted to CSA phenotypes. Some mabs (1-5 mg/ml)
inhibit by up to 60% the adhesion to endothelial cells and normal
human placenta cryosections of IECSA from various locations, in
static and flow conditions (0.05Pa). We discuss the importance of
these antigens in placental malaria. Our results provide support
for a strategy targeting these new antigens in addition to
PfEMP1CSA for protection against placental malaria.
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ANALYSIS OF ANTI-VAR2CSA IGG RESPONSE
IN A COHORT OF SENEGALESE PREGNANT WOMEN
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In P. falciparum malaria endemic areas, adults are often asymptomatic but pregnant women constitute an important exception as
protection is temporarily lost. Malaria during pregnancy is precipitated by the accumulation of parasites in the placental intervillous spaces, and it causes maternal anemia and low birth
weight. Placental parasites preferentially adhere to chondroitin
sulphate A (CSA) through a unique set of variant surface antigens
(VSAPAM). Several studies have shown that one var gene, var2csa,
is markedly highly transcribed and expressed in the CSA-binding
P. falciparum parasites. In this study, plasma levels of antiVAR2CSA IgG in 275 delivering Senegalese women were measured
using
3 recombinant proteins corresponding to 3 domains of the
var2csa gene. Like the VSAPAM expressed by 6 placental isolates,
the 3 recombinant proteins were specifically recognized by plasma from pregnant women, but not by control plasma. A paritydependent recognition pattern was observed with 2 of the
3 VAR2CSA antigens, and the protein was significantly more reactive with plasma from women with infected placentas, strongly
suggesting that VAR2CSA carries immunogenic epitopes that are
expressed during a placental infection. A study of the kinetics of
the acquisition of VAR2CSA-specific IgG during the course of
pregnancy revealed that a single P. falciparum infection was able
to trigger an antibody response, but this response often decayed
rapidly after two months.
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MALARIA VACCINE CANDIDATE USING ENOLASE
ANTIGEN OF PLASMODIUM FALCIPARUM

ANALYSIS OF GENETIC POLYMORPHISM OF N-TERMINAL
REGION OF THE P126 PROTEIN IN PLASMODIUM
FALCIPARUM FIELD ISOLATES FROM THE BRAZILIAN
AMAZON

SATO K.1, TAGUCHI N.1, HATABU T.1, KONNO K.1,
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P. falciparum parasites in human erythrocytes greatly produce such
enzymes as are indispensable in the parasite glycolytic pathway. We
first examined the reactivity of the antibodies of the patients in
Thai-Myanmar border to the P. falciparum enolase, a glycolytic
enzyme, using its recombinant protein (rPfEno) and synthesized
peptides (AD22: the substrate-binding pocket of this enzyme).
Those residents who were thought to have acquired certain amount
of immunity against falciparum malaria showed higher ELISA titers.
Rabbit anti-rPfEno IgG repressed the enolase activity that had
been detected in the parasite lysate. In growth inhibition experiments in vitro, parasite maturation was greatly impeded when
the IgG from rabbit antiserum against the AD22 or rPfEno was
added to the culture medium.
Then we immunized Aotus monkeys and challenged infection with
P. falciparum, FVO strain, after 12 monkeys were randomly assigned
to 3 groups: placebo with PBS in CFA/IFA, rPfEno in CFA/IFA, and
AD22 in CFA/IFA. Assays were specific anti rPfEno/AD22 antibody
titers using ELISA against both the homologous and heterologous
antigens, reactivity by western blots against parasite antigen, and
in vitro inhibition of parasite growth by post-vaccination, pre-challenge sera. Evaluations were made if there is a decrease in the initial parasite growth rate, or an increase in the time to reach a predetermined level requiring treatment. We concluded that these
experiments gave us promising results for the enolase to be a candidate molecule of malaria vaccine.

The amino-terminal portion of the P126 Plasmodium falciparum
protein, containing 6-octamer repeats, has been shown to be
involved in the induction of protection against P. falciparum challenge in monkeys. However, a polymophism present in some isolates that contained 5- instead of 6-octamer repeats was observed.
In this study we evaluated the genetic polymorphism of N-terminal
region of the P126 protein in P. falciparum isolates and its possible
role in development of specific immune response in individuals living in Brazilian endemic areas. The frequency of polymorphism was
verified by SSCP-PCR in 83 isolates from Porto Velho (RO) and 92
isolates from Peixoto de Azevedo (MT). The humoral immune
response was analyzed by ELISA using the synthetic peptide Nt47,
corresponding to the N-terminal region of the protein. Only two
different allelic fragments were detected in each area studied: I
(199pb) and II (175pb). In Porto Velho, the allele I was detected in
a higher frequency (92%) than allele II (8%). In Peixoto de Azevedo
the alleles I and II were observed in similar frequencies, 59% and
41%, respectively. Analysis by SSCP did not reveal microheterogeneities of sequences between fragments with same size and only
one SSCP pattern was observed for each fragment identified. No
association was observed between allelic fragments and the
humoral immune response against Nt47. The data presented here
show that the limited genetic polymorphism of the P126 of P.falciparum observed in isolates from Porto Velho and Peixoto de
Azevedo does not seem to influence the development of specific
humoral immune response in infected individuals.
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GENETIC POLYMORPHISM OF THE SERINE RICH
ANTIGEN N-TERMINAL REGION IN PLASMODIUM
FALCIPARUM FIELD ISOLATES FROM BRAZIL
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RESTRICTED GENETIC DIVERSITY OF PLASMODIUM
FALCIPARUM VACCINE CANDIDATE MSP-2 IN THE PARÁ
AND RONDÔNIA AMAZONIAN STATES, BRAZIL
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We investigated the extension of the genetic diversity of MSP-2
(merozoite surface protein 2) a vaccine candidate antigen in
34 and 58 P. falciparum isolates from patients living, respectively,
in Pará (PA) (Paragominas) and Rondônia (RO) (Candeias do Jamari
and Jacy Paraná). The amplification of the variable region of MSP2 by nested-PCR showed a high diversity among the Pará isolates,
where seven alleles could be identified. In Rondônia, only four
alleles were detected and three of them were present in both
localities studied. Among the fragments of same size no sequence
polymorphism was revealed by SSCP, neither in Pará or Rondônia
isolates, showing the identity of allelic profiles in parasitic populations from these different endemic areas. Three out of the four
alleles sequenced, identified as FC27 alleles, were relatively conserved, with most of polymorphism arising from differences in the
number of repetitive units. In contrast, the R1 region of the only
allele belonging to 3D7 allelic family was extremely polymorphic.
The MSP-2 allelic profiles here described were very similar to those
previously reported by our group in P. falciparum isolates from
other Brazilian endemic areas, strongly suggesting that the para-

In this work we investigated the frequency of polymorphism in
exon II of the gene encoding most of the amino-terminal region of
the Serine Rich Antigen (SERA) in Plasmodium falciparum field samples. The blood samples were colleted from P. falciparum infected
individuals in three areas of the Brazilian Amazon. Two fragments
have been characterized by polymerase chain reaction: one of 175
bp corresponding to the repeat region with 5 octamer units and
one other of 199 bp related to the 6 repeat octamer units of SERA
protein. The 199 bp fragment was the predominant one in all the
studied areas. Such a high frequency of this fragment has not been
described before (em lugar nenhum) and could be explained by an
immunological selection of the plasmodial population in the infected individuals under study. Since repeat motifs in the amino-terminal region of SERA contain epitopes recognized by parasite-inhibiting antibodies, data reported here suggest that the analysis of the
polymorphism of P. falciparum isolates in different geographical
areas is a preliminary stage before the final drawing of an universal vaccine against malaria can be targeted.
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sitic populations circulating in these areas are genetically homogeneous and temporally stable. As expected, this finding contrasts
with those observed in African holoendemic areas where a higher
genetic diversity was observed. In view of the restricted and apparently stable MSP-2 polymorphism in P. falciparum populations in
Brazilian endemic areas we conclude that, in Brazil, less expensive
and complex approaches could be considered for utilizing this
molecule as target for a malaria vaccine.

Ar t h rop o d - b orn e
b a cteria l d i sea se s
O-291

A STUDY OF THE DISTRIBUTION OF TICK-BORNE
BORRELIOSIS IN WEST AND CENTRAL AFRICA
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Tick-borne relapsing fever due to Borrelia crocidurae is a major
cause of morbidity in several rural areas of West Africa where
annualy up to 10-25% of the population present symptomatic
infections. Rodents act as a reservoir for B. crocidurae. Humans are
infected when bitten by Alectorobius sonrai, an ornithodorean tick
which lives in burrows. This borreliosis has remained poorly studied
and few data are available about its distribution. We conducted
transect studies NS or WE along the following parallels/meridians:
14°N, from Senegal to Tchad; 12°W, from Mauritania to Guinea;
2°E, from Mali to Benin; 14°E, in Tchad and Cameroun. Additional
studies were conducted in other selected areas of Senegal,
Mauritania, Mali, Niger and Tchad. Of 4164 burrows examinated
for the presence of the vector tick, 251 were inhabited by A. sonrai. Of 3751 rodents and insectivores analysed, 202 were found
infected by B. crocidurae. The vector was found in most areas investigated in Mauritania, Senegal and Mali, between the isohyets 20
mm and 750 mm. Particularly high prevalences of burrows inhabited by A. sonrai were found in (a) Selibabi/Séféto/Koussane triangle
(Mauritania/Mali/Senegal), (b) Tagant and Adrar, and (c) banks of
the Niger. Findings suggest that tick-borne borreliosis has a large
distribution in dry savanna and saharan areas of West Africa.
O-292

EMERGENCE OF MEDITERRANEAN SPOTTED FEVER
IN ORAN (ALGERIA)
MOUFFOK N.2, RICHET H.1, ROLAIN J.1, BELMADANI D.2, ABIDI
S.2, RAZIK F.2, BENABDELLAH A.2, BELLAL R.2, MIDOUN N.2,
BROUQUI P.1, GOURIET F.1, RAOULT D.1
1. Unité des rickettsies du Professeur Raoult faculté de la Timone,
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2. Infectiology CHU Oran Algéria, ORAN, ALGÉRIA
3. Medecine, CITÉ PROTIN ORAN, ALGÉRIA
4. Infectiology, ORAN, ALGÉRIA

Mediterranean spotted fever (MSF) has been identified for the
first time in Oran in 1993 and since that time, the frequency of
this disease has steadily increased from one case to 134 cases in
2004. A prospective study during the summer 2004 was conducted
in order to understand the epidemiology of human rickettsiosis in
Algeria. Human rickettsioses were diagnosed clinically. In
Marseille, serum specimens were tested by IFA using a panel of
eight rickettsial antigens, including SFG rickettsiae (R. conorii,
R. slovaca, R. massiliae, “R. aeschlimannii”, “R. mongolotimonae”,
R. africae, R. felis) and R. typhi. Western blot and cross-adsorption
studies were also performed in order to confirm the diagnosis.
Overall 93 patients clinically diagnosed as suffering from MSF in
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2004. 81% were male; the mean age was 44.3 years, 90% have
been exposed to dogs, and 32% reported tick bite, sudden onset
(78%), fever (100%), loss of weight (63%), conjunctivitis (43%). A
tache noire (70%). Two patients had 2 and 3 eschars. Doxycycline
was prescribed (91%) with a favourable outcome (91%).
Malignant form of the disease with death is reported for
3 patients (3.2%). Among the 93 patients, 63 patients had a positive serology by IFA with cross-reactive antibodies especially
between R. conorii, R. felis and/or R. typhi. Western blot and
cross-adsorptions studies are underway to conclude all these cases
according to clinical presentation.
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INCIDENCE OF RIFT VALLEY FEVER IN THE FERLO AREA
(SENEGAL) DURING THE 2003 RAINY SEASON
CHEVALIER V.2, LANCELOT R.3, THIONGANE Y.1
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2. CIRAD, DAKAR, SÉNÉGAL
3. Ambassade de France-SCAC BP 834, ANTANANARIVO, MADAGASCAR

During the 2003 rainy season, the clinical and serological incidence of Rift Valley fever (RVF) was assessed in small ruminant
herds living around temporary ponds located in the Ferlo area
(Senegal). The Ferlo is a Sahelian pastoral zone. The climate is hot
and dry with a short rainy season from July to October. 379 animals were sampled. Serological incidence was estimated at 2.9%
(95% CI: 1.0 - 8.7), occurring in most ponds (5/7) with large variations in the observed incidence rate (0.0% to 20.3%). The location
of ponds in the Ferlo valley and small-sized ponds were correlated with higher serological incidence (respectively P=5 10-4 and
P=5 10-3). Several abortions were reported in small ruminants by
the farmers. Nevertheless no outbreak was detected by the RVF
surveillance system RVF surveillance should be improved to allow
early detection of virus activity. Ruminant vaccination programs
should be prepared to confront the foreseeable higher risks of
RVF epidemics during the coming years. These prevention measures will become more important to consider during the coming
years. In fact, the Aïd El Kebir feast will soon happen during the
rainy season. At this occasion, tens of thousands of sheep are sold
and slaughtered at home, with a high risk of virus spreading and
human contamination.
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LIVE-ATTENUATED MEASLES VACCINE EXPRESSING
THE SECRETED FORM OF THE WEST NILE VIRUS
ENVELOPE GLYCOPROTEIN PROTECTS AGAINST WEST
NILE VIRUS ENCEPHALITIS
COMBREDET C.1, FRENKIEL M.P.2, LORIN C.1, DESPRÈS P.2,
TANGY F.1
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Measles vaccine, a live attenuated strain of measles virus (MV), is
one of the most efficient and safest human vaccines available.
Given during the first year of life to billions of children since the
60s, it induces a life-long immunity after a single or two low-dose
injections. MV vaccine is produced on a large scale at low cost in
most countries. The MV genome is stable and reversion to pathogenicity has never been observed. These characteristics make live
attenuated MV vaccine an attractive candidate vaccination vector
that could provide safe and efficient pediatric vaccines to immunize children against both measles and other infectious diseases.
We developed MV vectors based on the Schwarz strain, the safest
and most widely used vaccine strain. Mice and macaques inoculated with recombinant MV developed strong cellular and
humoral immunity to MV and the foreign antigens. Most importantly, pre-existing immunity to the vector did not impair the
immunogenicity of the recombinant in mice and macaques. We
generated a recombinant MV vector expressing the secreted form
of the gpE of West Nile virus (WNV), a single-stranded RNA virus
of the Flaviviridae family. Immunization of mice with recombinant MV-WN resulted in the production of high levels of antiWNV neutralizing antibodies and protection against WNV infection. Mice were protected as soon as 8 days after a single injection and remained protected 6 months later. Passive administration of antisera to MV-WN prevented WNV encephalitis. With its
capacity to induce powerful and long lasting protective immunity, recombinant MV expressing flavivirus antigens could be used
for the prevention of measles and major arbovirosis.
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DESCRIPTIVE AND SPATIAL EPIDEMIOLOGY OF RIFT
VALLEY FEVER OUTBREAKS IN YEMEN
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Rift valley fever (RVF) is an arboviral disease produced by a bunyavirus belonging to the genus Phlebovirus. Several species of
Aedes and Culex are the vectors of this virus that affects sheep,
goats, buffalos, cattle and camels but also human beings. The
human disease is well known, especially during periods of intense
epizootic activity. The initial description of the disease dates back
to 1930, when animals and human outbreaks appeared on a farm
in Lake Naivasha, in the Great Rift Valley of Kenya. Until 2000, this
disease was only described in Africa, and then outbreaks were
also declared in the Kingdom of Saudi Arabia (2000-2001 and
2004) and in Yemen (2000-2001). Animal and human cases were
recorded. This work presents a retrospective summary of the data
collected on animal RVF during this epidemic. Results from several RVF surveys were gathered from the Yemeni vet services and
FAO experts. Geographical data (topographic maps and data
freely available on internet) were used for the location of outbreaks. After cleaning and standardisation of location names, all
the data were introduced into a GIS database. The spatial distribution of outbreaks was then studied at two scales: at the national level and at a local scale on two sites including the coastal plain
(Tahama) and the particular area of Wadi Mawr. Two kinds of
analysis were performed: clustering of RVF infected villages using
SaTScan software and analysis of risk factors such as altitude and
neighbourhood of persistent water source. Adaptation of currently predictive models developed for RVF in the Horn of Africa
and perspective for future analytical work are then discussed.
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RECENT STUDIES ON TICK-BORNE RELAPSING FEVER
IN EAST AFRICA
MCCALL P.J.
Liverpool School of Tropical Medicine, LIVERPOOL, UK

Despite its importance in East Africa, tick-borne relapsing fever
(TBRF) has long been a neglected problem. In Tanzania, our diverse
group has been investigating aspects of the epidemiology of this
serious and often fatal infection, including methods for symptombased diagnosis of TBRF, the biology and behaviour of the
Ornithodoros soft tick vectors and methods for control of domestic
tick infestations. In addition to the known causative agent, Borrelia
duttonii, we have identified a second as yet unnamed Borrelia
species that also appears to cause TBRF. We have begun to characterize the signs and symptoms of TBRF in children presenting at
clinic in an attempt to distinguish it from malaria, with infection
status confirmed by PCR. Studies on the Ornithodoros sp. vectors
include characterisation of the nocturnal biting cycle, distribution
within infested houses and throughout an entire village. Finally, a
controlled trial of insecticide-treated bednets for the control of tick
populations and the prevention of TBRF has been completed. Data
on these topics will be presented and discussed.
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M u lt ise ctoral appro ach
to AIDS
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AIDS IN MALAWI: MORE THAN A HEALTH SECTOR
PROBLEM?
CHOUDHURY S.
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University of Oxford, OXFORD, UK

THE POTENTIAL IMPACT OF HIV AND AIDS ON THE
“OUTLOOK FOR FISH TO 2020” WHY A MULTI-SECTORAL
RESPONSE IS URGENTLY NEEDED

In the early stages of the epidemic, AIDS in Malawi, as elsewhere,
was conceived largely in biomedical terms. In the last ten years,
sectors other than health have been called upon to plan for the
wider societal dimensions of the disease. The response of the education sector –the single largest employer of civil servants– is a
good marker of the extent to which AIDS is being recognised as
more than a health sector problem.
This paper takes a critical look at education sector budgets and
annual reports and finds that in the way that provision of teacher
housing and procurement of teaching and learning materials have
been accorded ‘protected pro-poor expenditure’ status in the budget, activities related to mitigating the impact of AIDS have not.
Interviews with policy makers further confirmed the relative unimportance given to AIDS as an education policy issue. In February
2005, an education sector Strategic Plan for AIDS was launched after
a four-year long drafting process. However, a formal plan written in
response to distant calls for a multisectoral approach is unlikely to
lead to action unless AIDS-related activities are prioritised and funds
for implementing them protected. In the meantime, long-term
planning for the impact of AIDS will continue to compete with more
immediate concerns such as equipping schools with basic materials.

GRELLIER R.1, ALLISON E.2, SEELEY J.2
1. Options Consultancy Services Limited, LONDON, UK
2. School of Development Studies, UEA, NORWICH, UK

In 2003 IFPRI and the World Fish Center published a report, book
and fact sheets on the “Outlook for Fish to 2020”. Despite the
growing awareness that HIV/AIDS in fishing communities is exceptionally high, the projections and scenarios set out in the main
report do not consider the impact of the epidemic on the fishing
sector’s potential to contribute to poverty alleviation and food
security. In this paper we consider how the high incidences of
HIV/AIDS in ports and fishing communities in Asia and Africa
might impact on the global fishing industry, and affect the projections put forward in “Fish to 2020”. The vulnerability of fisherfolk to HIV/AIDS stems from causes that may include mobility,
time away from home, access to a daily cash income in an overall
context of poverty and vulnerability, demographic profile, the
ready availability of commercial sex at landing sites and fishing
ports and the sub-cultures of risk-taking and hyper-masculinity
among some fishermen. Fisherfolk not only risk infection, they
also risk being left out of initiatives providing therapy to people
living with HIV and AIDS.
Even if therapy becomes widely and freely available, the epidemic has already begun to have an impact on fishing communities.
The impact of HIV/AIDS is felt at individual, household, community, fishing fleet and sectoral levels. In countries where fishing contributes substantially to the regional and national economy or is
important for nutritional quality and security, the impact will
have repercussions beyond the fishery sector - a fact which calls
for a multi-sectoral response.
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BARRIERS TO PATIENT ADHERENCE TO ANTI-RETROVIRAL
THERAPY (ART) IN LIGHTHOUSE, LILONGWE, MALAWI
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Setting: The Lighthouse is a comprehensive HIV/AIDS non-government service provider which implemented the Government of
Malawi provision of ART. Drugs were provided ‘at cost’ during the
time period of this research (2003-4).
Methods: 6 focus group discussions and 14 in-depth interviews
were conducted with female and male patients on anti-retroviral
therapy. The data was analysed qualitatively alongside data from
patient’s diaries, observation and informal discussions with staff.
Findings: Most patients had a comprehensive understanding of
their illness. Some gender differences emerged regarding perceptions of transmission. While only men reported transfusion of infected blood, women highlighted transmission through caring for
infected persons, unhygienic practices in the maternity wards and
traditional practices involving unprotected sex and blood contacts.
The understanding of how anti-retroviral therapy works and the
impact of non-adherence among patients was good. The high
cost of accessing therapy was commonly cited as the major factor
that could cause patients to stop therapy.
Spouses and other people with HIV/AIDS were felt to be supportive. However, men felt more comfortable to disclose to their spouses than women, who were fearful of being blamed of bringing HIV
to the family.
Conclusion: Though the understanding of the illness and the ART
therapy is good, the high cost of accessing ART presents a threat
to adherence for most female and male patients.
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CHRISTIANITY, TRADITIONALISM AND PORNOGRAPHY:
MAKING SEX IN THE AGE OF DEATH
PRINCE R.J.1, GEISSLER P.W.2, PRINCE R.J.3
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Based upon long-term fieldwork in a Luo speaking area of western Kenya, this paper examines different discourses about bodily
intercourse that are available to young people around the turn of
the century. We argue that “sex”, understood as a specifically
modern construct of bodily intercourse, has been “made” over
the course of the past century, in a variety of seemingly contrasting and yet closely related forms. While some present themselves
as “African” and “of the past” and others as new and alien, they
are all part of one contemporary field of sex, in which Luo youths
negotiate their imagination and practice of bodily intercourse. To
understand their relations, instead of emphasising their contrasts
–as in talk about “African Sexuality” versus whatever else– could
benefit our understanding of AIDS. This point will be illustrated
by a brief discussion of sexually implicit, “pornographic” magazines that have in recent years become widespread in western
Kenya. Simultaneously drawing upon and offending Christian,
“Traditional” and “Western” imaginations and moralities, these
are signs of a new, highly ambiguous, sexual “openness” and are
hotly debated by young and old.
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IMAGES OF KNOWLEDGE, IMAGES OF FEAR, THE
COSMOLOGY OF HIV/AIDS IN THE INDIAN SUBCONTINENT
GOPAL K.
LSE, LONDON, UK

This paper is based on three years gender sensitive fieldwork in
three states in India. By illustrating case studies, this paper notes
how in different cultural settings, identity, personhoods and gen-
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der roles and relationships affect the health of communities and
can both foster and hinder state sponsored health care programmes. It examines indigenous beliefs and practices regarding
diseases such as AIDS/HIV and, contemporary official medical
interventions in India. In studying any aspect of the human condition and human societies, discussion about the natural and
social, body and gender remain critical central areas of concern.
For instance, indigenous ideas presuppose a conception of human
nature, human society and life cycle as part of the totality, a cosmos linked to “humours”, an understanding necessary for any
treatment of illness and in prophylactic medication. Thus, among
the fishing communities in Tamil Nadu the significance of emetics
for the physical and spiritual cleansing are tied to notions of contagion and of mystical affliction.
Official discourses in India, in contrast have thus far promoted dispassionate western epidemiological approaches which exclusively
target “high risk” groups. It is now acknowledged that such
approaches have proved ineffective in defining the scope of the
HIV pandemic and in formulating useful preventive strategies. In
biomedicine, the success of therapeutic efficacy is based primarily
on pharmacological action. Further, such protocols based on
mind/body dualism follow strictures that medicines have the same
action in all patients ; dosages are standardized by age category
and the effects are considered to be universal - underlying assumption is that biological bodies must be the same in all settings and
that pharmacological action is located in the medical substance
that is ingested. Further, advocating the use of the condom has not
met with success. Although the roles of culture and community
have been recognised relevant anthropological knowledge and
methods are not being applied. There is thus a need for a multifaceted approach that incorporates cultural sensibilities.

C li nica l t ria ls
for t rop ica l d i sea ses
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“BLOOD-STEALING”, SATANISM AND OTHER STORIES
ABOUT CLINICAL TRIALS IN SUB-SAHARAN AFRICA:
LOCAL DEBATES ABOUT THE ETHICS OF
INTERNATIONAL MEDICAL RESEARCH COLLABORATION?
GEISSLER P.W.
London school of hygiene and tropical medicine, LONDON, UK

Clinical trials have been conducted in Africa for over a century.
Since their beginnings, study populations have formed their own
views on them. Not rarely, such local debates included elements of
suspicion and have even led to negative responses to research. The
most widely observed of these are rumours about blood-stealing
–accusing scientists of making nefarious use of blood and other
body parts– which has been documented, since the first decades of
the century, from various African field sites. Instead of disappearing, such seemingly occult rumours are strong as ever, as recent
concerns with Satanism around trials in Southern Africa underline.
Based upon interviews with colleagues, our paper draws attention
to the variety of such rumours encountered over the past decade,
and suggests different interpretations. We argue that these stories
and controversies are not irrational responses to the scientific
endeavour, but local interpretations and critique of research and
its wider context. Stripped of their occult form, they provide a
commentary on exchanges and transactions, benefits and risks,
inequality and power, global and local relations - that is they speak
precisely about the themes that have for over a decade been discussed by ethicists in connection with medical trials in Africa. We
argue that if the ethics and practice of clinical trials is to be
improved, and sustainable trial sites to be established in Africa and
similar contexts, international health research should learn from
these local discussions, and engage in open, critical debates with
the study subjects.
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PARTICIPATION OF INDIGENOUS AFRICAN HEALERS
IN PREVENTION, CARE AND TREATMENT OF
HIV/AIDS/TB/STIS IN KWAZULU-NATAL, SOUTH AFRICA
PELTZER K., MNGQUNDANISO N., PETROS G.
Human Sciences Research Council, CAPE TOWN, SOUTH AFRICA
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Background: HIV is so pervasive in that it is everyone’s problem,
infected and uninfected. The government of South Africa has
deemed it necessary to involve Indigenous healers in the fight
against HIV prevention. Various training programmes have been
developed and conducted but little has been evaluated. As a follow-up to meetings on HIV/AIDS held with the provincial
Department of Health (2002), the MEC of Kwa-Zulu Natal has
requested assistance from Human Sciences Research Council
(HSRC) to evaluate the role of traditional healers in fighting
HIV/AIDS.
Aims:
– To investigate the participation of traditional healers in
KwaZulu Natal in the prevention, care and treatment of
HIV/AIDS/STI/TB.
– To enhance collaboration with biomedical health professionals.
Methodology: Participatory methodology that engages the
indigenous healers in the various phases of the study was used.
The study used a quasi-experimental pre-post intervention evaluation design. There were two experimental training sites (one
urban and one rural) and two control sites (one urban and one
rural). A training manual for participants and trainers was developed and tested.
Results: The indigenous healers have shown interest and appreciation on these trainings.
The community health workers and nurses came out with different attitudes towards indigenous healers after these trainings.
These trainings have a direct impact on empowering the
Indigenous healers with the knowledge they need to deal with
HIV epidemic.
Conclusion: Findings showed a clear need for an intervention to
facilitate understanding between Indigenous African healers,
community health workers and nurses in the management of
HIV/AIDS/STIs/TB.

CLINICAL TRIALS OF NEW COMBINATIONS OF
ANTIMALARIALS AT THE BANGKOK HOSPITAL FOR
TROPICAL DISEASES
CHALERMRUT K., TANGPUKDEE N., LEOWATTANA W.,
KRUDSOOD S., LOOREESUWAN S., WILAIRATANA P.
Faculty of Tropical Medicine, BANGKOK, THAILAND

With the widespread emergence of multidrug resistant falciparum malaria, discovery of new drugs is urgently needed but will
take 5 years or more to provide a single new antimalarial drug. In
contrast, novel combinations of existing antimalarials could provide a more rapid means of overcoming multidrug resistant falciparum malaria. In thailand, the p. Falciparum is the most drugresistant in the world and effective treatment generally requires
the use of an artemisinin derivative.
At the hospital for tropical diseases, faculty of tropical medicine,
mahidol university, we have accumulated clinical experience in
controlled trials of a host of candidate combination therapies in
various doses and duration, including (i) artesunate and mefloquine, (ii) artemether and lumethrime, (iii) artesunate/dihydroartememisinin and azithromycin, (iv) dapsone and proguanil
(with/without artesunate), (v) a fixed combination of dihydroartemisinin and piperaquine (with and without trimetroprim),
(vi) a fixed combination of dihydroartemisinin, naphtoquine and
trimethoprim, and (vii) a fixed combination of artemisinin and
piperaquine. In addition, newer antimalarial drugs have been
investigated in phase ii clinical trials, including a pentamidine
derivative, the semi-synthetic artemisone and a synthetic trioxolane. Finally, new antimlarial agents active against vivax malaria
have been studied, including tafenoquine, bulaquine and primaquine in high doses. Our results suggest new approaches to
overcoming multidrug resistant falciparum malaria.
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Two establishments play an essential role in the regulation of the
clinical trials in developing countries provided that their respective
independence is assured: medical authorities and ethics committees.
The first have to authorize the clinical trial then to register the
drug according to a clear and coherent drug policy. They need
tools for making respect their decision which implies suitable and
effective methods of surveillance and control.
The composition of the ethics committees must be representative
of the society as a whole in order to better reflect its aspirations
and beliefs. The members must be trained in their missions: clinical trial relevance, feasibility of the study, acceptability of the
drug, ethical opinion on the realization of the clinical trial (consideration for both the community and person), equitable benefits for the participants and population. Moreover, the committee
must have the tools for their functioning and the capacity to
check if their advices are followed.
Only such a policy will lead to valid and useful trials for tropical
diseases.
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OVERCOMING NEW HURDLES TO FIELD MALARIA
PREVENTION TRIALS
OHRT C.1, FRIEDMAN C.1, KERR C.2, SABIN A.2, PRESCOTT W.R.3,
VEAZEY J.4, REMICH S.5, DOOLAN D.6, BOYD A.7, DUPARC S.8,
MAGILL A.9
1. Walter Reed Army Institute of Research, SILVER SPRING, MD, USA
2. GlaxoSmithKline, HARLOW; ESSEX, UK
3. Hydas Inc., HERSHEY, PA, USA
4. US Army Medical & Materiel Acitvity, FREDERICK, MD, USA
5. US Army Medical Research Unit Kenya, KISUMU, KENYA
6. Naval Medical Research Center, SILVER SPRING, MD, USA
7. Hood College, FREDERICK, MD, USA
8. GlaxoSmithKline, HARLOW, ESSEX, UK
9. Walter Reed Army Institute of Research, SILVER SPRING, MD, USA

Field malaria prevention trials are essential for malaria prophylaxis
and vaccine regulatory approvals. The Declaration of Helsinki 2000
has made it difficult to conduct such trials in populations living in
endemic areas (where drugs are needed to treat and not to prevent
malaria). The key issues with DH2000 include the following: 1) the
necessity for placebo control groups in the studies to calculate efficacy, 2) the need for direct benefit to study populations, and 3)
need for product availability for the study population following
the clinical trial. In this presentation, we will explore a three prong
approach we are generically using to address this problem. First, we
are systematically determining whether an ethical framework can
be constructed under which these trials can be conducted in traditional study populations. Second, we are developing a novel study
population in the tropics that can directly benefit from malaria prevention. Lastly, we are exploring if surrogate markers of malaria
exposure can obviate the need for a placebo arm, therefore allowing these studies to be done in a travellers population. We will
present the current status of our endeavors.
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EUROPEAN COMMISSION RESEARCH STRATEGY ON
POVERTY-RELATED DISEASES
DIEYE A.
EUROPEAN COMMISSION, BRUSSELS, BELGIUM

The global emergency caused by HIV/AIDS, malaria and tuberculosis requires for new approaches to confront these three major
poverty-related diseases. In response to this emergency, the
European Commission provides a broad comprehensive approach
in a wide range of policy areas, including trade, development and
research. For research, the overall strategy is to develop new
drugs, vaccines and other effective interventions by two mechanisms: (i) support of research projects of new promising candidates
through pre-clinical and early human testing and (ii) establishment
of a programme to support phases II and phase III clinical trials in
Africa (EDCTP). The sixth Framework Programme - FP6 (2002-2006)
allocates a total of € 400 million on HIV/AIDS, malaria and tuberculosis with about 200 million for each of the two interlinked components. The thematic priorities of the fourth call will be available
soon and the congress could be an opportunity to inform the
stakeholders.
Scheme of the Research process through the different framework
activities.
O-307

THE EXPANSION OF CLINICAL TRIALS IN THE DEVELOPING
COUNTRIES: CONSTRAINTS, OBSTACLES AND ROLE OF
HEALTH AUTHORITIES AND ETHICS COMMITTEES
CHIPPAUX J.P.
Institut de Recherche pour le développement, DAKAR, SÉNÉGAL

The clinical trials increase in developing countries due to two
main reasons: lower cost and poor regulations which facilitate
their organization. However, the clinical trials are essential to
allow the drug development. By the way, they would permit
development of traditional drugs, which would be more economic and better accepted by the populations.
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preven t ion and control
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INFLUENCE OF ASYMPTOMATIC CARRIAGE OF
P. FALCIPARUM DURING THE DRY SEASON ON THE
INCIDENCE OF CLINICAL MILD MALARIA ATTACKS AND
ON THE MEAN LEVEL OF INFECTION DURING THE HIGH
TRANSMISSION SEASON AMONG SENEGALESE CHILDREN
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ANTI-MALARIA DRUG USE IN GENERAL POPULATION
OF TROPICAL AFRICA: A PUZZLING ASSOCIATION
WITH MALARIA ENDEMICITY

GAYE O.1, MALES S.2, DIENG A.B.3, GARCIA A.3
1. Université Cheikh Anta Diop (UCAD), DAKAR, SÉNÉGAL
2. IRD, PARIS, FRANCE
3. Institut de Recherche pour le Développement (IRD), DAKAR, SÉNÉGAL
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The purpose of this study was to analyse the association of asymptomatic carriage (AC) during the dry season with mean level of
infection (MLI) and occurrence of mild malaria attacks (MMA)
during the high transmission season.
The study was conducted from 2001 to 2003, in Senegal. Malaria is
endemic with seasonal transmission occurring from September to
November. Cross-sectional parasitological measurements and
active MMA detection were undertaken. A MMA was defined as
fever >38°5 associated with >2500 trophozoites/µl. Children harbouring P. falciparum in June without clinical signs are defined as
AC. The association of AC with MLI and MMA during the rainy season were analysed separately for the years 2002 and 2003 taking
into account potential confounding covariates and use of antimalarial drug.
In 2002, AC experienced fewer clinical episodes (OR: 0.62; p=0.01)
and were more infected (p<10-3) during the rainy season. The
same pattern was obtained in 2003.
AC in June 02 have a RR=1.7 (p<10-3) to be again AC in June 03,
and these children presented a significantly higher risk to be
infected at each parasitological measurement during the following rainy season, RR=2.4, p=0.002; and RR=1.7, p<10-4 in 2002 and
2003 respectively.
These results suggest that AC may protect against clinical malaria.
Further studies are ongoing to understand immune effectors and
host susceptibility that could be involved in this phenomenon.

URBEP, IMTSSA-IFR48, MARSEILLE, FRANCE
HIA Laveran, MARSEILLE, FRANCE
Academic Medical Center, AMSTERDAM, THE NETHERLANDS
IRD, DAKAR, SÉNÉGAL
Centre Muraz, BOBO-DIOULASSO, BURKINA-FASO
IRD-OCEAC, YAOUNDE, CAMEROUN

The spread of drug resistance is making malaria control increasingly difficult. Drug use, level of transmission and parasite migration are among the key factors underlying the spread of resistance. The presence of chloroquine (CQ), pyrimethamine (PYR)
and other anti-malaria drugs have been evaluated by immunocapture and HPLC in the urines of 3052 children (2-9y) randomly
drawn from general populations of 30 sites of Senegal (10),
Burkina-Faso (10) and Cameroon (10). Questionnaires have been
administered to the sampled children’s parents and to a random
sample of the households of each site. The drug use has been analyzed according to geographical factors, social characteristics,
behavior, attitudes, migrations and malaria endemicity.
According to the sites, the prevalence rates of CQ and PYR ranged
from 9% to 91% and from 0% to 21%, respectively. In multivariate analysis, the presence of CQ in urines was significantly associated to the malaria endemicity (hypoendemic, reference level;
mesoendemic OR=2.33, p=0.006; hyperendemic OR=0.63, p=0.067;
holoendemic OR=0.65, p=0.036), the proportion of visitors in the
households and the distance to the most visited health center.
Data show a great qualitative and quantitative heterogeneity of
drug use between sites. They suggest also that hypo- and mesoendemic areas may play a key role in the selection and spread of
resistance in tropical Africa.
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GEOGRAPHICAL INFORMATION SYSTEM FOR MALARIA
PRE-ALERT SYSTEM IN THE HIGHLANDS OF
MADAGASCAR
RAKOTOMANANA F.2, RANDREMANANA R.V.2, RABARIJAONA
L.P.2, JEANNE I.1, ARIEY F.2
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SECRETS TO SUCCESS: HOW VIETNAM, BRAZIL,
ERITREA, AND INDIA REDUCED MALARIA BURDEN

Malaria is a disease related to poverty and remains one of the
national preoccupation in public health. In Madagascar, malaria is
the first cause of morbidity, an important mortality although difficult to appreciate; one out of five consultations is related to
malaria in the public health clinic.
From 1986 to 1990, the Madagascar highlands underwent an epidemic of falciparum malaria, which caused the deaths of about
30,000 inhabitants. This last epidemic of the 1980s was controlled
by a vector control program based on a large insecticide indoor
house spraying.
Geographic Information System (GIS) should be used to prevent
the epidemic risk of malaria on the Central Highlands for optimizing the vector control by targeting the potential source of
malaria outbreak. The first step consisted in determining the rice
plantations, larval potential habitats of Anopheles funestus. The
result showed that the sensitivity of the method was more than
80% and specificity more than 95%. The second step consisted to
choose and to study the parameters which were considered as the
determinant criteria for decision making to carry out or not an
indoor house spraying. Spearman tests showed significative correlation between the abundance of Anopheles funestus and temperature (p<0.017) and, the density of the population (p<10-3).
The objective of the last step, multicriteria evaluation, was to isolate areas at risks of epidemic. The cartography of the risks constitutes a step for pre-alert system implementation.

BARAT L.
Academy for Educational Development, WASHINGTON, DC, USA

In the last decade, India, Brazil, Eritrea, and Vietnam have seen
dramatic reductions in malaria burden. We studied these four
countries’ malaria control programs to determine common factors that likely contributed to the success of control efforts. Data
was collected through review of extant published and unpublished literature and interviews with key program staff and partners who were involved in the design and implementation of
malaria control activities in these countries. Multiple common
success factors were identified in these four country programs,
including: 1) active involvement of all levels of government,
2) participation of communities and local authorities, 3) a targeted technical approach using a package of effective tools, 4) datadriven decision- making based on good surveillance and operational research, 5) strong program leaders capable of navigating
past bureaucratic hurdles, 6) sufficient and flexible funding with
decentralized control of finances, 7) skilled technical capacity at
national and sub-national levels, 8) pro-active technical and programmatic support from partner agencies and donors. If the goals
of Roll Back Malaria are to be achieved in other malaria-affected
countries, governments and their partners must work to strengthen malaria control programs in all of these key areas.
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MALARIA IN SUB-SAHARIAN AFRICA: CHALLENGES AND
ACTIONS TAKEN
O-314

GAYE O.

COMPARISON OF THE POLYMORPHISM OF PFATP6
AND PFTCTP GENES IN THREE ENDEMIC COUNTRIES:
CAMBODIA, FRENCH GUYANA, SÉNÉGAL

Faculté de Médecine, UCAD, DAKAR-FANN, SÉNÉGAL

Antimalarial resistance and environmental and socio-economic
factors are challenges facing malaria control today in sub-Saharan
African regions. Actions have been elaborated by the National
Control Program( NCP) in partenership with international level:
1. Early and effective treatment: Due to resistance ACT are the
best alternative (Ouaga, Dakar and Bamako meetings). Other
interventions support this strategy such as drugs supplies, training, supervision, and Community Based Interventions.
2. Prevention: IPT with SP administered to pregnant women is c
the main strategy (Ouaga and Cotonou meetings). Insecticide
treated materials and other appropriate vector control strategies
are the bases of vector control
3. Control of the epidemics: Surveillance of the river levels, collection of rainfall datas and temperature, febrile accesses and
deaths datas on weekly bases by peripheral sentinel sites are the
strategies (Meeting of Bamako).
4. Monitoring and Evaluation: done by the health posts; datas collected inform about the levels of progress made by the N CP and
serve to reoriente strategies.
5. Operational Research: permits to several countries to review
their antimalarial policy. Pharmacovigilance, quality control, clinical and vacine trials are areas taken into account (AMANET).
6. Institutional support: Implementation of policy is supported by
regional networks (1) Control management (WARN) (2) Case
Management (WANMAT, ACT Consortium), (3) Prevention during
pregnancy (RAOPAG), (4) Prevention in infant (IPT Consortium),
(5) and (6) Epidemic surveillance in the Sahel (MARES).
Global actions in financing must be taken in particular in favour
of sub-Saharan Africa, the most concerned area and where malaria increases poverty.
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Recently, the rapid spread of resistance to 4 aminoquinoline has led
national malaria control programs to change their recommendations. Artemisinin, a molecule used for several years in Cambodia,
has been proposed as first line treatment for malaria in Africa. It is
essential to better understand the action of artesunates and occurrence of mutations which could be involved in drug resistance.
Studies have tried to establish these mechanisms and two possible
targets for artesunates were described: ATP6 and TCTP.
We investigated the polymorphism of Pfatp6 and Pftctp genes of
P. falciparum wild strains collected from three different continents. Blood samples were obtained from patients attending dispensaries with uncomplicated falciparum malaria. Half of strains
amplified and sequenced, presented a low in vitro IC50 level for
artemisinin.
60 strains were sequenced. Of the 1228 amino-acids from atp6,
16 were found to be mutated (13 others were silently mutated).
Polymorphism of atp6 increased from Cambodia to French
Guyana. Several parts of the protein were involved in this polymorphism without a clear correlation with the IC50 against artesunate. Tctp had a low polymorphism for these strains and mutations were only found on strains from patients presenting Sickle
cell phenotype.
This work is part of the malaria biodiversity project of the Pasteur
Institute network interested in describing polymorphism of Pf
genes involved in drug resistance.
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RISING MALARIA CASES, ROADS, DAMS AND
MIGRATION IN THE LAST FRONTIER: THE NEED FOR
A MALARIA EARLY WARNING SYSTEM FOR SOUTHWESTERN AMAZONIA
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SP RESISTANCE MARKERS AND FALCIPARUM MALARIA
TRANSMISSION

CESARIO M., CESARIO R.R.
OASCA - South-western Amazonia Observatory on Collective Health
and the Environment, RIO BRANCO - ACRE, BRAZIL

MENDEZ F.1, MUÑOZ A.2, MURRAIN B.3, MORENO L.A.4,
HERRERA S.4, PLOWE C.V.5
1. Universidad del Valle, CALI, COLOMBIA
2. Johns Hopkins Bloomberg Scholl of Public Health, BALTIMORE, USA
3. Instituto de Inmunologia, BUENAVENTURA, COLOMBIA
4. Centro Internacional de Vacunas, CALI, COLOMBIA
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The South-western Amazon region encompasses territories within East Peru, Northeast Bolivia, Acre and Rondonia in Brazil, and
is subject to social and environmental changes due to 3 hydroelectric dams (to produce 10 GW of energy and to allow navigation in 2,500 miles of rivers) and 3 new road connections to Pacific
ports, that will transform this isolated region into a corridor for
cattle and soy-bean produce export. It has being demonstrated
that roads and dams, in tropical areas, have lead to environmental degradation and increasing migration, which in turn impact
negatively on human health, what in this case may affect some
30 million regional inhabitants
An increase in malaria has already been observed in the region
since the beginning of the 21st Century. In Acre and Rondonia,
the cases mounted from 7,774 and 57,679 (respectively, in the
year 2000) to 31,608 and 106,634 (respectively, in the year 2004);
moreover, the importance of these two states in relation to the
total of Brazilian cases doubled - they were responsible for 14.7%
in the year 2000 and for 30.1% in the year 2004. Similar increases
are observed in East Peru and Northeast Bolivia, and the situation
is expected to worsen when the roads will allow regional mobility and the dams will change the micro-climate and increase mosquito abundance.
This paper presents the ongoing effort to develop a Malaria Early
Warning System for South-western Amazonia (MEWS-SWA). This
MEWS-SWA will incorporate important variables for the region,
such as migration and land use/cover changes, into the climatebased Malaria Early Warning System developed for Africa, fostering the regional preparedness to cope with the re-emerging
malaria cases

Parasite mutations conferring low-level resistance to SP, even
though insufficient to cause treatment failure, may contribute to
the potential for the transmission of Plasmodium falciparum and
the spread of resistance. We previously reported that, after SP
treatment, DHFR mutations in asexual parasites are associated
with longer parasite clearance time and subsequent increase of
gametocyte levels. To assess the association between the occurrence of mutations in P. falciparum genes and transmission capacity of parasites to Anopheles mosquitoes, we conducted a cohort
study at the Pacific coast of Colombia. Patients with uncomplicated falciparum malaria received a standard SP regimen and were
followed for 28 days. Mutations at DHFR and DHPS genes were
evaluated before and after treatment to test for selection of
resistant parasites. Membrane feeding assays were conducted
with laboratory reared An. albimanus using blood obtained after
SP treatment. Our results support the hypothesis that parasites
carrying DHFR and DHPS mutations are selected by SP treatment
and that their gametocytes are infective to mosquitoes. This study
increases our understanding of how drug-resistant malaria is
spread and provides basis for the clinical evaluation of antimalarial drug combinations designed to prevent transmission of drugresistant malaria parasites.
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MATHEMATICAL MODELLING OF ANTIMALARIAL DRUG
RESISTANCE

LUMEFANTRINE CONCENTRATION AND PFMDR1 COPY
NUMBER PREDICT THERAPEUTIC EFFICACY OF
COARTEMETHER FOR MULTI-DRUG RESISTANT
FALCIPARUM MALARIA

PONGTAVORNPINYO W.1, YEUNG S.2, HASTINGS I.M.3, WHITE
N.J.1
1. Wellcome-Mahidol University Oxford Tropical Medicine Research
Programme, Faculty of Tropical Medicine, Mahidol University,
BANGKOK, THAILAND
2. Health Policy Unit, London School of Hygiene and Tropical Medicine,
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Malaria is worsening as a result of wide-spread development of
antimalarial drug resistance. Data from prospective in vivo studies of drug efficacy in high drug resistance areas such as ThaiMyanmar border have formed the basis of a global initiative to
evaluate the use of Combination Therapies (CT), in particular
those containing one of the artemisinin derivatives (ACT).
The evolution of drug resistance is a 2-step process, de-novo
emergence followed by spread. We present models which examine the effects of various factors on both the emergence and
spread of antimalarial drug resistance. These are designed such
that the complex relationships between transmission intensity,
host immunity, clinical malaria, mosquito characteristics and the
pharmacodynamic and pharmacokinetic properties of antimalarial drugs can be integrated using in vivo data collected from many
malaria endemic areas.
These models show that ACT delays the emergence of resistance
at all levels of transmission intensity, and provided that ACT coverage is at least 80%, it can delay the spread of resistance in the
low transmission intensity setting. The model is believed to be
useful in guiding optimal national malaria drug policy.

We assessed the efficacy of coartemether for multidrug resistant
(MDR) P. falciparum in 1710 patients seen at the Shoklo Malaria
Research Unit on the Western border of Thailand between 1995
and 2002. Three regimens were administered: 4 doses over 36 hrs
(n=421 [25%]), 6 doses over 60 hrs (n=1168 [68%]) and 6 doses
over 96 hrs (n=121 [7%]). Treatment was well tolerated and led to
a rapid clinical response in all cases. Corrected cure rates at day 42
were 82% [95% CI: 78-86%] for the 4 dose and 97% [95% CI: 9698%] for the 6 dose regimen. Recrudescent infection was independently associated with 3 factors assessable at baseline: parasitemia > 10000/(L (adjusted hazard ratio [AHR] 3.2); fever at
admission (AHR 1.6); and receipt of 4 doses. Amplification of
pfmdr1 (assessed by RT-PCR in 207 isolates) was associated with a
1.8 fold decrease in response to lumefantrine (IC50) in vitro
(P=0.003) and a 3.2 fold [95% CI: 1.3-8] risk of treatment failure
in the 4 dose regimen, but had no effect on efficacy of the 6 dose
regimen. Patients with lumefantrine levels below the MIC (280
ng/mL) on day 7 were 6.6 fold [95% CI: 2.5-17] more likely to
recrudesce by day 42; predicting treatment failure with 76% sensitivity and 72% specificity. Conclusions: The 6 dose coartemether
regimen is a well tolerated and effective treatment for MDR P. falciparum but the 4 dose regimen is not, even for sensitive parasites.
Plasma levels of lumefantrine are the main determinant of efficacy.
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CLINICAL VERSUS COMMUNITY MOLECULAR
MONITORING OF DRUG RESISTANT MALARIA
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COARTEMETHER VERSUS ARTEKIN FOR DRUG
RESISTANT P. FALCIPARUM AND P. VIVAX IN PAPUA,
INDONESIA
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Molecular monitoring of drug resistance in Plasmodium falciparum is mainlyconducted in health facilities of sentinel sites.
Results derived from clinicalsamples might not be representative
for the whole parasite population, sinceremote areas with limited access to health care are neglected and analysis isrestricted to
symptomatic cases only. To investigate whether there is a difference in thedrug resistance profile of parasites determined in clinical and communitysamples, we analysed 106 pre-treatment samples from an in vivo drug efficacy study and 94 samples from a
concurrent cross-sectionalsurvey conducted in the catchment area
of the health centre in a highlandregion of Papua New Guinea.
Single nucleotide polymorphisms associated withchloroquine
resistance (Pfmdr codons:86, 184, 1034, 1042, 1246 and
Pfcrtcodons: 76, 97, 152, 163, 220, 271, 326, 356, 371) and antifolate resistance (Pfdhfr condons: 16, 51, 59, 108, 164, Pfdhps
codons: 436, 437, 540, 581, 613,640, 645) were analysed by chip
technology and frequencies of haplotypes weredetermined in single infections. Our results showed no major differences in theprevalence of mutated gene loci as well as in the frequencies of
differenthaplotypes circulating in the two sample populations
analysed.Similar studies are conducted in other areas of PNG. If
the similarity of the genetic profile of these two populations is
confirmed, the monitoring of drug resistance could be made
more accurate and much easierby using quick cross-sectional surveys performed in multiple places, includingremote areas.

1. Menzies School of Health Research, DARWIN, AUSTRALIA
2. National Institute of Health Research and Development, JAKARTA,
INDONESIA
3. International SOS, TIMIKA, INDONESIA
4. Dinas Kesahatan Kabupatan, TIMIKA, INDONESIA
5. Centre for Vaccinology & Tropical Medicine, OXFORD, UK

Aims: High levels of chloroquine resistance (CQR) have been
described for both P. falciparum (Pf) and P. vivax (Pv) in Papua,
Indonesia. We conducted a chemotherapeutic study to determine
the safety, efficacy and suitability of two co-formulated
artemisinin combination regimens for the region.
Methods: Patients with symptomatic infections due to Pf or Pv were
randomized to receive either 6 dose of regimen of coartemether
(lumefantrine+artemether) over 60 hours or 3 doses of artekin
(piperaquine+dihydroartemisinin) over 48 hours. Patients were
followed daily for 42 days.
Results: Between July 2004 and January 2005, 370 patients with
uncomplicated malaria were enrolled (244 with pure Pf, 46 with
Pv and 77 with mixed infections). Both drugs were well tolerated
and resulted in a rapid reduction in the initial peripheral parasitaemia. By day 42 the cure rate for Pf was 88% (57/65) following coartemether and 95% (4/73) after artekin (p=0.1). Overall
P. vivax occurred by day 42 in 20% (20/99) of patients treated with
coartemether and 3% (3/100) of patients treated with artekin;
p<0.001.
Conclusions: Artekin and coartemether are effective in the
treatment of drug resistant falciparum and vivax malaria in
Papua, Indonesia. Artekin reduces significantly the all cause recurrence of malaria during follow up. The study will be completed in
July 2005. Analysis of the complete cohort (n=750) with parasite
genotyping correction for reinfection will be presented.
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THERAPEUTIC EFFICACY OF SULFADOXINEPYRIMETHAMINE AND CHLOROQUINE PLUS SP AGAINST
P FALCIP. UNCOMPLICATED MALARIA IN ETHIOPIA
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WATER INHALATION DURING THE TSUNAMI: WHAT ARE
THE PULMONARY CONSEQUENCES ?

MEO P.1, PINCHOUK N.1, SEBOXA T.2, PANICHI G.3,
SQUARCIONE S.4, DE ANGELIS M.1, GIRMA W.1, SULTAN A.1,
BALCHA M.2, TALONE C.1
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4. Handicap International
5. French Red Cross

Background: In Africa antimalarial drug resistance leads to a
dramatic decline in efficacy of drugs, especially chloroquine and
sulfadoxine-pyrimethamine. Ethiopia, where chloroquine-resistant is widespread and resistance to SP is increasing, is considered
a potentially emerging multidrug-resistant area. Hypothetically,
CQ+SP could achieve significantly better cure rates than CQ or SP
alone. Our study asseses antimalarial efficay of two different regimens, SP and CQ+SP for the treatment of uncomplicated malaria
in an area adjacent to a dam and a recently constructed artificial
lake, in the Oromyia region of Ethiopia.
Methods: The study (October-November 2003) was conducted in
two villages of a malaria marginal/epidemic prone zone. Sixty-six
patients from Asendabo (M:38; F:28) received a standard dose of
SP; 73 patients from Dimtu (M:40; F:33) received SP+CQ combination therapy. Follow up was done on days 0, 3, 7, 14, 21, 28.
Results: Therapeutic results were classified according to WHO
Protocol 2003 for areas of low to moderate transmission (ACPR,
LPF, LCF, ETF). In Asendabo group ACPR was 72.72%, with a total
failure of 27.28%; in Dimtu group ACPR was 83.60%, corresponding to a 16.40% of total failure.
Conclusion: Asendabo study (therapeutic efficacy test to SP)
showed total failure 27.28%, a level higher than 25% at which
WHO suggest to start antimalarial treatment policy change.
Dimtu study (efficacy to SP+CQ) showed total failure 16.40%, suggesting SP+CQ combination therapy could be more efficacious
than monotherapy, especially in a zone that must now be considered an emerging multidrug-resistantance area.

Water inhalation-related pulmonary problems were one of the
principal health issues resulting from the Asian tsunami of
December 26th, 2004. Our experience in Indonesia*, based on
observation of cases and a retrospective review of hospital notes,
revealed a spectrum of symptoms requiring specific treatment,
even long after the event. In addition to particularly severe complications observed in the immediate aftermath (acute pulmonary
oedema, aspiration pneumonia, secondary infections), we
encountered less severe but very frequent forms comprising
chronic productive cough, with or without signs on clinical examination, that did not respond to antibiotic therapy. Respiratory
physiotherapy led to spectacular recovery in certain cases, leading
to elimination of the initial diagnosis of ‘psychosomatic’ cough.
Physiopathologically, these symptoms could be related to microatelectases resulting from micro-bronchiolar obstruction by particulate matter (sand, mud, debris) present in the water, that itself
constitutes a major risk factor for secondary pulmonary infections
and may explain the severity of certain conditions. In terms of
management, our experience shows that tsunami-related emergency medical assistance requires resuscitation equipment,
including a ventilator, as well as bronchoalveolar lavage equipment and broad-spectrum antibiotics. Pulmonary physiotherapy is
an essential component of treatment whatever the severity of the
pulmonary complications.
* Sigli Hospital, January 2005, with Médecins Sans Frontières;
Meulaboh Central Dispensary, March 2005, with the French Red
Cross, Aceh province, North Sumatra.
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CLINICAL ASSESSMENT OF ANTIMALARIAL DRUGS IN
AREAS OF INTENSE MALARIA TRANSMISSION: DURATION
OF FOLLOW-UP, USE OF GENOTYPING AND RISK FACTORS
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PREVENTION OF TROPICAL COMMUNICABLE DISEASES
IN THE AFTERMATH OF THE TSUNAMI BY PROVIDING
AN ADEQUATE SUPPLY OF UNCONTAMINATED WATER

GUTHMANN J.P.2, CHECCHI F.2, PINOGES L.2, COUSENS S.3
OLLIARO P.1,
1. UNICEF/UNDP/WORLD BANK/WHO Special Programme for Research
and Training in Tropical Diseases (TDR), GENEVA, SWITZERLAND
2. Epicentre, PARIS, FRANCE
3. London School of Hygiene & Tropical Medicine, LONDON, UK

GAÜZERE BERNARD A1, OGER PIERRE Y1, THIRIA JULIEN2,
DEQUIDT EMERIC2
1. French Red Cross Emergency Response Unit
2. French Red Cross Indian Ocean Regional Intervention Platform (PIROI)

The assessment of antimalarial drug efficacy in high-transmission
areas is challenging. We analysed 12 in vivo studies of paediatric
uncomplicated falciparum malaria (n=2309) conducted by
Epicentre/MSF in 6 African countries with stable transmission during
2001-2003. Studies followed the recent WHO guidelines for patient
eligibility and data analysis. Patients were given either chloroquine
(CQ), sulphadoxine/pyrimethamine (SP) or amodiaquine (AQ) and
followed for 28 days, and recurrent parasites were genotyped by
PCR to distinguish re-infections from recrudescence. Results varied
greatly with the site and the drug. Early failures were frequent with
CQ (34%) and SP (33%), and fewer with AQ (9%). Day 28 outcomes
were analysed by either counting missing or indeterminate PCR
data as resistant infections or excluding them from the analysis.
While the latter resulted in a smaller denominator and wider confidence intervals, results were very similar. When comparing days 28
and 14, the median increase in failure rates was 1.04 for CQ (range
0.73-1.24), 1.57 (range 0.59-2.77) for SP and 2.09 (range 0.89-4.90)
for AQ. Parasitological failures were <50% of all failures. Of the 390
patients with asymptomatic recurrent parasitaemia, 152 (39.0%,
95%CI 34.1 - 44.0) developed fever during follow-up, 121 (31%)
remained parasitaemic but afebrile up until day28 (but could have
developed fever later), 102 (26.2%) had cleared their parasites by
d28 and d15 (3.8%) withdrew. The risk of failure was significantly
higher for children with malnutrition at inclusion (OR 2.99, 95%CI
1.53-5.85) and for younger children (OR 0.98, 95%CI 0.97-0.99).

On 26 December 2004, a tsunami struck the Indian Ocean rim:
300,000 deaths, 525,000 injured, 1,600,000 displaced, 1,000,000
homeless. In emergency situations, failure to ensure an adequate
supply of uncontaminated water is a major contributing factor to
disease transmission, ill health, misery and death.
As from January 2005, specialised water treatment units were
deployed by the French Red Cross in Sigli, Aceh province, Indonesia.
Such units can treat chemical contaminants, including fuel.
Water was pumped out of muddy rivers (50-700 NTU), flocculated
in decantation tanks (alumna sulphate: 20 to 30 grams / m3), filtered through a sand and activated carbon, chlorinated (1,5 mg
hypochlorite powder 70% chlorine / L), and rested several hours
(chlorine residual 0.2-0.5 mg / L, turbidity 1 NTU, pH around 7).
WHO water standards requirement were gradually reached for
30.000 beneficiaries in 30 camps: minimum “survival” allocation:
7 Lpcd, then later: 15-20 Lpcd (drinking 3-4 Lpcd - food preparation, clean up 2-3 Lpcd - personal hygiene and ablutions 6-7 Lpcd,
laundry 4-6 Lpcd).
So far, tsunami-hit nations were able to avoid major outbreaks of
disease thanks to the rapid access to clean water.
Resource: WHO (2004) “Guidelines for drinking water qualitythird edition”, Geneva.
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TSUNAMI IN SRI LANKA: INITIAL PATHOLOGIES ON THE
SOUTH-EASTERN COAST

MEASLES IMMUNIZATION WITHIN CHILDREN
IN JANUARY 2005: A PRIORITY IN INDONESIA AFTER
THE TSUNAMI

BIRGEL FREDERIC1, DEYA JEAN-MARIE1, COMPAGNON IRENE2,
JACQUART MARIE1, WOLF ROGER1, GAÜZERE BERNARD A1

MEYNARD J.B.1, NAU A.1, LELAIDIER M.2, ROBIN F.3,
HALBERT E.4, TODESCO A.5
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1. Département d’Epidémiologie et de Santé Publique Nord, Ecole
d’application du service de santé du Val-de-Grâce, PARIS, FRANCE
2. Naval Instruction Centre, BREST, FRANCE
3. Medical Services, LA JEANNE D’ARC, FRANCE
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5. Epidemiology and Public Health Department, DJIBOUTI, DJIBOUTI

On December 26th, 2004, Sri Lanka was hit by the tsunami. The
French Red Cross provided medical assistance in Pottuvil, southeastern coast: population 15.000.
Method: Prospective study: age, sex, diagnosis, previous pathologies. Biological diagnosis and X-rays not available.
Results: January 5-16, 2005, 1029 patients, sex ratio 1.38, mean
age 26.5, elders > 65: 2%, children < 5: 19.2%. 63% consultations
directly related to the tsunami. Diagnoses:
Dermatology 27.7%: infected dermatitis (40%), acute and chronic wounds, bites, electrical and thermal burns. Respiratory diseases: 22.7%: LRTI 51.6%, URTI 48.4%, asthma 23.4%.
Psychological, psychiatric complaints, post-traumatic disorders
15.8%. Traumas and rheumatisms: 9.2%. Digestive complaints:
7.9%. Miscellaneous: influenza (3.3%), E.N.T (5.3%), UTI, lithiasis
(2.6%), neurological complaints (2.1%), conjunctivitis (1.4%), malnutrition (0.8%), gynaecological-obstetrics (0.6%), cardiology
(0.6%).
No tetanus case. Fever in 13% patients. Emergency medical evacuations: 2.7%, IV injections (1.6%), antibiotherapy (31.5%), psychotropes (2.3%), second consultation (12.2%).
Most patients complained of having swallowed sea water. Most
respiratory symptoms were described by patients as being asthma, even with no previous history of asthma.
Conclusion: In the tsunami’s aftermath, both pre-disaster health
levels and post-disaster care are major factors in limiting immediate and mid-term consequences. The high prevalence of severe
respiratory disorders requires oxygen as a part of basic relief
equipment.

After the tsunami of the 26th December 2004, the French Armies
sent some medical teams in Indonesia. A first epidemiological
evaluation showned that one of the priorities on the field was to
vaccinate the Indonesian children against the measles. This immunization programme, decided by WHO and coordinated by
UNICEF, began in the first days of January 2005. The French military medical teams worked in the area of Meulaboh. The Jeanne
d’Arc ship was one of the main logistic support for the campaign
in this place for all the stakeholders, because of its cold chain and
its helicopters. The French military medical teams vaccinated 86%
of the 10.000 children vaccinated in the area of Meulaboh. They
organized an immunization coverage survey. This one showned
that after the immunization campaign, the coverage was 72.4%
in the refugees camps (CI[62.4 - 82,4]), 83.8% in the schools
(CI[73.8 - 93.8]) and 54.2% in the general population (CI[44.2 64.2]). This survey presented also results about the children nutrition status, the mortality among the families, the psychological
status and the morbidity since the tsunami.
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SANOFI-AVENTIS’ ACTION FOR THE TSUNAMI
CATASTROPHE
SEBBAG

O-325
On 26th December 2004 a devastating earthquake took place off
the Sumatra west cost (Indonesia). A fierce tidal wave expanded
rapidly through the Indian Ocean reaching even the eastern cost
of Africa.
Immediately, sanofi-aventis took action to provide essential drugs
through the interprofessional organization “Tulipe” sending 96
first-aid containers to Sri Lanka. Besides, the Group gave 300.000
euros to the French Red Cross and 100.000 euros to “Père Ceyrac”,
an association working in the South of India.
On 2nd January 2005 Jean-François Dehecq, Chairman, flew to Sri
Lanka with the French Minister of Health. They took along with
them 6 tons of medicines, mainly antibiotics and antidiarrhoeals.
Back in Paris our President, deeply shocked, decided to mobilize
the 300 sites of the sanofi-aventis Group.
For each euro given by the employees the Group gave a euro.
The idea behind was to ensure a real twinning between one of
our sites and a destroyed village with associations working locally. To “sponsor” children was also possible.
Our Group’s subsidiaries made an assessment of the affected villages and the organizations already there, while a team made of
members of the Group went to Indonesia for the same reasons.
On 25th January 2005 a solidarity day was organized in all the
Group’s sites.
At that time there were already 900 000 euros available and 1.300
sponsoring promises registered. A regular update is done.

EMERGENCY ACTION FOR COSI IN SRI LANKA-TSUNAMI
FOUILLANT PIERRE
Comité de Secours Internationaux, AUBENAS LANAS, FRANCE

Two medical teams worked in Batticalao district, East of Sri Lanka.
Five doctors, 5 nurses, and 6 logistics staff went with 15 TULIPE medical boxes and were included in the medical emergency plans of Sri
Lanka Health Ministry. They performed consultations in mobile clinics around Valaichenai Hospital, working in 14 of the 20 refugees
camps in the area. Each camp had around 350 to 400 refugee families, 1,500 to 2,000 people, 60% of whom were children or women.
The video conference presentation will be supplemented with
statistics and epidemiological data. 56% were women, 19% children below 4 years old, 21% children between 4 and 14 years old.
820 medical consultations were done within the first 3 days.
23% suffered from pulmonary infections, 12,6% throat infections
and 12,6% of traumatic wounds and burns.
The medical team performed more than 2,000 consultations, as well as
short training about PTSD for the leader of each camp, asking him to
look at children and adults showing psychological disorders relating to
insomnia and loss of appetite. The 15 medical boxes given by TULIPE, a
partner association with COSI since 1990, played their role for the quality medical response and pharmaceutical support. Theses boxes were
accurately checked on the basis of the 12 main criteria recommended by
WHO, designed for a correct uses of the boxes, including choice, presentation and labelling of the boxes. Five boxes of each three types were
used. CIMU (Medical boxes for emergency care), allowing to give the
first medical care. MTB (Basic therapeutic boxes) allowing delivery of
main emergency therapeutics. CUP (Paediatric emergency boxes) with
only specific forms and dosages for children and newborns. The weight,
presence of handles as well as size improves shipment and handling.
Emergency operations have to be prepared, adapted to the
appropriate needs, associating qualified staff and top-quality
materials, particularly the medical emergency boxes, insuring best
emergency care from the first day. Coordination of all rescue
teams from outside of the country with the resident rescuers is
the guarantee of an optimum response.
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Toxoplasma gondii IgG (84%) and IgM (11%) antibodies. Both the
antibodies and several risk factors for toxoplasmosis were present
in a high frequency, independently of the age. The ingestion and
handling of raw meat were risk factors for the presence of “IgGonly” (IgM-neg; p=0.018) and were “protective” for IgM
(p=0.004). These risk factors along with soil handling, were significantly associated to history of miscarriages and of recurrent
miscarriages (p<0.001). Jojutla was found to be at high risk of toxoplasmosis. Those factors considered risky where found to protect
for IgM. These apparently contradictory results can be explained
by an early exposition to T. gondii. The association of two risk factors for toxoplasmosis with “IgG-only” serology (more probably
related to a chronic infection) supports this hypothesis.

Toxoplasmosis
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SEROEPIDEMIOLOGY OF TOXOPLASMOSIS
IN PRIMIGRAVIDA WOMEN IN HAMADAN, WESTERN IRAN
FALLAH M., RABIEE S., MATINI M., TAHERKHANI H.
School of Medicine, HAMADAN, IRAN

Toxoplasmosis is one of the most widespread parasitic infections
in the world.The aim of this study was to determine prevalence of
this infection in a high-risk population, primigravida women, in
western Iran.
A total of 576 primigravida women selected by cluster random
sampling, included in a cross sectional study. Data for epidemiological factors collected by questionnaire and blood samples collected and sera were separated and examined for Toxoplasma antibodies by IFA. A titer 1:20 or higher considered as positive.
A total of 193 samples (33.5%) were positive at titer 1:20 or more.
Frequency of different titers in positive cases was as follows: 1:20,
55.4%; 1:100, 36.3%; 1:200, 5.7%; 1:400, 2.1% and 1:800 or more,
0.5%. Infection rate in terms of age, fresh and undercooked meat
consumption, and the frequency of raw vegetables consumption
was statistically significant and higher than other people (P<0.05).
There was no significant difference between seropositivity and
education level, touching the cat and handling raw meat, farming
and type of washing vegetables, consuming raw milk and eggs.
However, the highest and lowest seropositivity was observed in
illiterates (61%) and high school educated women (28.4%).
Regarding to other reports, this area has relatively high seropositivity in this group.
More studies are recommended to detect the incidence of infection in at-risk women, as well as the congenital toxoplasmosis,
which could be a problem in this area.
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EVALUATION OF THREE TECHNIQUES FOR DETECTION
OF IGG AND IGM ANTIBODIES AGAINST TOXOPLASMA
GONDII IN PREGNANT WOMEN
CAÑEDO-SOLARES I., ORTIZ-ALEGRÍA L.B.,
HERNÁNDEZ-ISLAS J.L., LUNA-PASTÉN H.,
BUSTOS-BAHENA M.L., VELA-AMIEVA M.,
GONZÁLEZ-CONTRERAS C., PÉREZ-ANDRADE M.,
ORTIZ-CORTES J., ORTEGA-VELÁZQUEZ V., CORREA D.,
FIGUEROA R.
Instituto Nacional de Pediatría, SSA, MEXICO, DF, MEXICO

Toxoplasma gondii may be vertically transmitted, causing congenital toxoplasmosis. Pre and neonatal diagnosis may be made
by search of specific IgG and IgM seric antibodies (abs). We standardized an indirect IgG-ELISA and two western blots for IgG and
IgM. Capture IgM-fluorescent-ELISA and comb-format-Dot-ELISAs
for IgM and IgG were purchased. Diagnostic parameters were calculated. The molecular weight of bands found for IgG and IgM
was calculated and their frequency recorded. For IgM ELISA was
the most sensitive test (100% vs 92.3% and 87.5% for WB & DotELISA) and WB the most specific (100% vs 88.9% and 90.9%). For
IgG, WB was more sensitive than ELISA and Dot-ELISA (96.2% vs
94.4% and 64.7%), but less specific (78.6%, 87.5% and 100%).
The highest concordance was between ELISA and western blot for
both IgM and IgG (79% and 86%, respectively).The patterns
obtained by IgM and IgG antibodies differed among patients.
They were more heterogenous for IgG than for IgM. The more
intense bands recognized by IgM were of 46, 56, 72 and 82 kDa.
The bands observed for IgG ranged from 14 to 113 kDa, being the
most frequent an antigen of 35 kDa. ELISA could be used for
screening and epidemiological studies, while WB would be used
to confirm suspicious cases, and for congenital infection by comparison of IgG between mother and newborn.
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ISOLATION OF TOXOPLASMA GONDII FROM BIRDS IN
NORTHERN OF IRAN
ZIA-ALI, KESHVARZ, REZAIAN N.H.M.1, ZIA-ALI N.2, ZIA-ALI,
KESHAVRZ, RAZAIAN N.3
1. School of Public Health, TEHRAN, IRAN
2. School of health, TEHRAN, IRAN
3. Public Health, TEHRAN, IRAN

The present study was carried out in order to determine the
prevalence of toxoplasmosis in different animals hosts including
free-living chickens and ducks in Mazandran province of northern
of Iran. All of samples were examined by both Latex agglutination test (LA) and inoculation of brains and other tissues of
seropositive animals into susceptible laboratory hosts. A total of
58 domestis birds were examined in Mazandran province,by LA
test. Twenty five birds had anti-Toxoplasma antibodies from 1/8
to1/128. Viable T.gondii tissue cyst were found in 7 of 25 seropositive chickens and ducks bybioassay of their brains and other tissues into mice.According to results of the present study, it seems
that indoor-breeding birds to be involved as one of the most
important source of human infection in Iran.
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DEVELOPMENT OF A SPECIFIC PCR ASSAY
FOR THE DIAGNOSIS OF SWINE TOXOPLASMOSIS
SONG H.Q., ZHU X.Q., WENG Y.B., LIN R.Q., XIE D.H., LIAO S.Q.
South China Agricultural University, GUANGZHOU CITY, CHINA

To analyse genetic variability among strains of T. gondii and
define genetic markers for the identification of T. gondii and
diagnosis of swine toxoplasmosis, the internal transcribed spacer
(ITS) and 5.8S of ribosomal DNA of four T. gondii isolates from different hosts and geographic origins in Mainland China were
amplified by PCR and the amplicons were subjected to direct
sequencing analysis. The ITS and 5.8S sequences of strains QH
(non-virulent strain, from sheep), ZS (non-virulent strain, from
human), SH (virulent strain, from human), and CN (virulent strain,
from pig) were identical to the corresponding sequences of strain
RH registered in the DNA databases, indicating that ITS sequences
should provide reliable genetic markers for the identification of
T. gondii. Then, a specific PCR assay for the diagnosis of swine toxoplasmosis was developed by amplifying the ITS-1 rDNA of T.
gondii using species-specific primers. The assay was highly sensitive which could detect 10 tachyzoites of T. gondii, and no PCR
products were amplified from other related parasites. On day 5
after experimental infection, specific PCR products of T. gondii
were amplified from 6 of the 8 different tissues of pigs examined,
and the bronchopulmonary lymph node was selected as the tissue
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PREVALENCE OF TOXOPLASMA GONDII INFECTION
DURING PREGNANCY IN JOJUTLA, MEXICO
ORTIZ-CORTÉS J.1, LUNA-PASTEN H.1, PÉREZ-ANDRADE M.1,
HERNÁNDEZ-ISLAS J.L.1, GONZÁLEZ-CONTRERAS C.1, FIGUEROA
R.2, VELA-AMIEVA M.1, BUSTOS-BAHENA M.L.1,
CAÑEDO-SOLARES I.1, CORREA D.1, ORTEGA-VELÁSQUEZ V.1,
GUTIÉRREZ-CASTRELLÓN P.1
1. INSTITUTO NACIONAL DE PEDIATRÍA, SSA, MEXICO, DF, MEXICO
2. Instituto Nacional de Perinatología, SSA, MEXICO, DF, MEXICO

In México, few data are available on frequency of Toxoplasma
gondii infection, nor of the risk factors associated. Pregnant
women in Jalisco present 3% prevalence of IgM antibodies. We
studied a group of 454 pregnant women of Jojutla in the State of
Morelos, Mexico, and searched for IgM and IgG by capture and
indirect ELISA, respectively. We found a high prevalence of anti-
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ulations depending on sociocultural factors and eating habits. We
describe a community outbreak of severe toxoplasmosis occurring
in Patam, a french-surinamese border village. In December 2003,
two cases of multivisceral toxoplasmosis and two cases of congenital toxoplasmosis were initially notified in patients living in
this village. Death occurred in one adult, one new born and in
one foetus. They were serologically confirmed as acute toxoplasmosis infections. A French-Surinamese epidemiological investigation was conducted in the village. Thirty-two people aged from
5 months to 56 years old were examined. Of the eight symptomatic people, four acute cases of toxoplasmosis were confirmed
serologically. Only three inhabitants were immunized against toxoplasma. The five-toxoplasma strains isolated from cases were
genetically identical but atypical in comparison with those
described in Europe. Moreover, this confirms data previously
described in French Guiana such as atypical Toxoplasma gondii
strains involved in severe toxoplasmosis in immunocompetent
patients. So far, most of the environmental samples were negative and no epidemiological sources could be linked to this severe
community-wide outbreak of toxoplasmosis.

of choice for this PCR assay. The specific PCR assay provides a useful tool for the accurate diagnosis of swine toxoplasmosis and
should have important implications for studying the molecular
epidemiology and control of swine toxoplasmosis.
This work was supported in part by the China National Funds for
Distinguished Young Scientists (Grant No. 30225033) and the
Scientific and Technological Programs of Guangdong Province
(Grant No. 2004B20201008).
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GENOTYPING TOXOPLASMA GONDII STRAINS FROM
MAINLAND CHINA
ZHANG D.L.1, ZHENG H.Z.2, LI W.H.2, WENG Y.B.3, XIE D.H.3,
ZHU X.Q.3, LIN R.Q.3
1. Lanzhou Veterinary Research Institute, Chinese Academy of
Agricultural Science, LANZHOU, CHINA
2. Sun Yat-Sen University, GUANGZHOU CITY, CHINA
3. South China Agricultural University, GUANGZHOU CITY, CHINA

The objective of the present project was to genotype T. gondii strains
from different hosts and geographical locations in Mainland China
employing PCR-linked restriction fragment length polymorphism
(PCR-RFLP) utilizing the dense granule antigen GRA6 gene as genetic
markers. Partial GRA6 sequence was amplified from strains ZS
(human), SH (human), CN (pig), QH (sheep) and RH of T. gondii, the
amplicons were digested with Mse I, and the digestion fragments separated by agarose gel electrophoresis. Two different restriction profiles were observed among the five strains, with strains RH, SH and CN
having identical banding patterns, whereas strains QH and ZS having
a different banding pattern. Sequence analyses revealed that strains
RH_SH and CN had almost identical GRA6 sequences and the same
locations for two Mse I restriction sites, whereas strains QH and ZS had
another type, almost identical sequences and the same locations for
two Mse I restriction sites, consistent with results of PCR-RFLP analysis.
Based on results of PCR-RFLP and sequence comparison, strains RH, SH
and CN were considered to represent genotype I of T. gondii, whereas strains QH and ZS represent genotype II, consistent with their virulence in mice. The results indicated that at least two different genotypes of T. gondii were present in humans and animals in Mainland
China. These findings should have important implications for studying
the molecular epidemiology, molecular ecology and population
genetic structures of T. gondii strains in China.
This work was supported by China National Funds for
Distinguished Young Scientists (No. 30225033) and the Scientific
and Technological Programs of Guangdong Province (No.
2004B20201008).
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VACCINATION AGAINST CONGENITAL TOXOPLASMOSIS
ALI S., ALLAM S., NEGM A., EL-ZAWAWY L.
Faculty of medicine Alexandria university, ALEXANDRIA, EGYPT

Different types of Toxoplasma gondii vaccines were evaluated
using parasitological and histopathological means to induce
immunity in Swiss pregnant mice and their pups agaisnt the challenge with virulent RH strain. Immunization was performed
before mating by using live cyst vaccines (LCV), LCV-IL-2 combination, irradiated cyst vaccine (ICV) and ICV-IL-2 combination. It was
demonstrated that pre-immunization with the current vaccines
offered signifecant protection of both dams and pups. The highest level of protection was noticed in mice which received LCV-IL2, followed by ICV-IL-2 then LCV and the least protection was
elicited in dams immunized with ICV alone. The results threw
light on the possibility of applying such vaccines not only in mice
but also in other mammalian hosts including human.
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OUTBREAK OF SEVERE HUMAN TOXOPLASMOSIS
ON THE SURINAMESE SIDE OF THE MARONI RIVER
DEMAR M.3, AJZENBERG D.7, MAUBON D.3, PUNWASI W.6,
VALERY N.5, PENEAU C.5, DAIGRE J.L.5, COTTRELLE B.4, AZNAR
C.3, TERZAN L.2, DJOSSOU F.1, DARDE M.L.8, CARME B.3,
1. Service de Maladies infectieuses et tropicales, Centre Hospitalier de
Cayenne, CAYENNE, GUYANE (FRENCH GUIANA)
2. Ministère des Affaires Etrangères, secteur coopération francosurinamienne, Paramaribo, PARAMARIBO, GUYANE (FRENCH GUIANA)
3. Parasitology-Mycology - UFR Médecine Antilles Guyane et Centre
Hospitalier de Cayenne, Cayenne, French Guiana, CAYENNE, GUYANE
(FRENCH GUIANA)
4. Direction de la Solidarité et du Développement Social, DSDS,
Cayenne, CAYENNE, GUYANE (FRENCH GUIANA)
5. Laboratoire de Biologie Polyvalente - Centre Hospitalier Ouest
Guyanais, Saint-Laurent-du-Maroni, SAINT-LAURENT-DU MARONI,
GUYANE (FRENCH GUIANA)
6. Unité épidémiologique, Bureau de Santé Publique, Paramaribo,
PARAMARIBO, SURINAM
7. CHU et UFR Médecine, Limoges, France, LIMOGES, FRANCE
8. Laboratoire de Parasitologie-Mycologie, CHU et UFR Médecine,
Limoges, France, LIMOGES, FRANCE

Outbreaks of toxoplasmosis infection involving more than a single family or small group are infrequently reported. There is a
variety of sources of human horizontal infections and it is likely
that the major routes of transmission are different in human pop-
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M ycetomas: a he av y
disease burd e n for Af rica
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PARACOCCIDIOIDOMYCOSIS AS FIRST CLINICAL
MANIFESTATION OF HIV/AIDS. CASE REPORT AND
REVIEW

O-341

SPOROTRICHOSIS IN MADAGASCAR
2

FERRER M.V.2, RODRIGUEZ-MORALES A.J.1, ARREAZA M.2
1. CTIPjwT-NURR-Universidad de Los Andes, TRUJILLO, VENEZUELA
2. Hospital Armando Mata Sanchez, Punta de Piedras, NUEVA ESPARTA,
VENEZUELA

3

GROSJEAN P. , RAPELANORO RABENJA F. , RATRIMOARIVONY
C.3, SOARES J.L.2, GARCIA-HERMOSO D.1, MAUCLERE P.2,
COMBE P.2.
1. Centre National de Référence Mycologie et Antifongiques, Institut
Pasteur de PARIS, PARIS, FRANCE
2. Institut Pasteur de Madagascar, TANANARIVE, MADAGASCAR
3. USFR de dermatologie et de Maladies Infectieuses, CHU
TANANARIVE, TANANARIVE, MADAGASCAR

Paracoccidioidomycosis (PCM) has been rarely reported among HIV
patients, despite being an endemic mycosis in South America. For
this reason we report a clinical case of PCM presenting as first clinical manifestation of HIV/AIDS. A female patient, 34-y-old, born in
Porlamar, Margarita Island, Venezuela, presented persistent cough
with dyspnea and asthenia, of 5 months of evolution, sometimes
fever (39oC); she received previously different antimicrobial treatments. No significant personal medical history. At income, physical
examination: BP 110/70mmHg, HR: 90bpm, RR: 25bpm, T.37 ºC. She
presented in regular general conditions, hydrated, mild mucocutaneous paleness, caquetic. Cardiopulmonary evaluation revealed
respiratory sounds in both hemithorax, with ronchus and bulous
sounds in both sides. Rest physical examination without apparent
alterations. Income diagnosis: Bronchopneumonia; TB to be rule
out. Patient begun to receive Azithromycin 500mg po od x 5d. IgG
serology for Chlamydophila pneumoniae was positive (1:32 dil),
IgM for Mycoplasma pneumoniae negative. TB studies were all
negative. Due to dyspnea Hydrocortisone is given at 100mg VEV
q6h x3d. Mycology serology was positive for Paracoccidioides
brasiliensis, after this itraconazole is given at 100mg po od
x6months. Hydrocortisone was omitted. HIV ELISA was positive,
confirmed by Western-blot. No hematological or lymphocytic
alterations were observed up to this moment. HIV infection and
endemic tropical diseases interaction has become a major concern,
but its mechanisms are still poorly understood. PCM, a South
America endemic deep mycosis, may provide an interesting model
to investigate this, as features of most HIV-PCM-coinfected
patients are difficult to classify into standard acute and chronic
PCM forms.

Background: Sporotrichosis is a ubiquitous deep mycosis caused
by Sporothrix schenckii more frequent in temperate, warm or
tropical areas. In Madagascar, the first clinical description was
done in 1909 (Institut Pasteur de Madagascar-IPM-), no isolation
was reported from 1923 to 2001.
Objectives: Describe the epidemiological and clinical aspects of
sporotrichosis cases recently diagnosed in Madagascar.
Methods: Recruitment was outpatients seeking medical advice
(health structure of Antananarivo or IPM) for chronic, nodular,
ulcerated or suppurated lesions in cutaneous or subcutaneous tissues and adjacent lymphatics. Laboratory investigations were
based on routine culture of suppuration or crusts on Sabouraud
dextrose agar at 25°C.
Results: Sixteen strains were isolated from from September 2001
to January 2005. Fifteen were confirmed Sporothrix schenckii and
1 Sporothrix sp.
Lesions were located on arms, legs, feet and face. Average age (yrs)
of the patients was 47 years, with a sex ratio (M:F) was 1:2.2. The
majority (92%) came from rural areas, 46% from a same single district area. The most frequent cause of inoculation was injury by
contaminated soil several months before onset of symptoms.
Conclusion: Madagascar has to be considered as a potential
zone of transmission of sporotrichosis. In rural areas, disease may
even be a significant burden for population. Biological confirmation is easy for routine laboratory and treatment lived as miraculous by patients. Disease knowledge is scarce and local care often
inadequate. The discovery of patients coming from the same geographical area could justify environmental investigation to define
at risk areas and train local medical staff.
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IDENTIFICATION OF FUNGAL MYCETOMA AGENTS
DANNAOUI E., DESNOS M., BRETAGNE S., GANTIER J.C.,
LORTHOLARY O., DROMER F.
Institut Pasteur, PARIS, FRANCE
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MYCETOMA, PATHOLOGY

A large number of fungal species can be responsible for mycetoma but the clinical picture is similar whatever the aetiological
agent. Both hyaline hyphomycetes and dematiaceous fungi can
be causative agents of this disease.
Identification of these fungi with standard mycological procedures is difficult because of poor or delayed sporulation, is timeconsuming and required expertise restricted to some reference
laboratories. Then new diagnostic tools are needed. Recent works
have evaluated the molecular identification of the different
agents particularly those responsible for black-grain mycetoma. It
has been shown that PCR amplification and sequencing of the
ITS1-5.8S-ITS2 region DNA is a reliable method for identification
of the causative agents to the species level. The study of about 60
strains allowed the construction of a sequence database and
showed a low level of variability within species of Madurella
mycetomatis, Leptosphaeria senegalensis and L. thompkinsii,
Curvularia lunuta, and Exophiala jeanselmei. In contrast, strains
of Madurella grisea and Pyrenochaeta romeroi seem to be more
heterogeneous. A more esay-to-perform molecular method
(RFLP) has also been evaluated for the identification of the common species responsible for black-grain myvetoma.
These new molecular tools could be useful for a more rapid and
more reliable identification of the poor sporulating species and
could be use for re-assessing the epidemiology of fungal mycetoma.

HUERRE M.
Pasteur Institute, PARIS, FRANCE

In all types of mycetoma, tissue reactions are both pyogenic and granulomatous. Abscess formation, and necrosis with polymorphonuclear
cells may be observed in the centre of the mycotic granuloma, surrounded by lymphocytes and plasma cells. Fibrosis occurs in late
lesions. Grains, which may or may not contain cement material, are
characteristic of mycetoma. Indeed, the appearance of the grains in
histological sections is so characteristic for several species that specific
diagnosis is possible by microscopic analysis of sections stained with
haematoxylin and eosin. Pigmentation is a useful characteristic for
diagnosis as black grains are always fungal. Most small grains are
caused by Nocardia. Eumycotic hyphae within the grain are visible at
x250 and x400 magnifications whereas the hyphae of actinomycetes
cannot be seen. The morphological patterns of the commonest
agents of mycetoma within tissue sections can be summarized:
I. Eumycetoma (diameter of hyphae > 3m) 1. Black grains:
Madurella mycetomi: brown pigment throughout the matrix,
compact chlamydospores, M. grisea: brown periphery, pale centre, Leptosphaeria senegalensis: larger and irregular, black pigment at the periphery. 2. White grains: Pseudallescheria boydii,
Fusarium, Acremonium variable size without pigment. No specific diagnosis can be made. Fungal hyphae can be observed
with PAS and methenamine silver staining.
II.Actinomycetoma (diameter of hyphae: 1m) Actinomadura
madurae: dark violet, A. Pelletieri, red; Streptomyces somaliensis: large grain, regular, grey cement B. Nocardia spp: small
grain, positive ziehl staining.
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DEEP MYCOSES IN CAMEROON : CLASSIFICATION AND
EPIDEMIOLOGICAL STUDY OF CASES DIAGNOSED
IN HISTOPATHOLOGY
FEWOU H.1, MOAMPEA MBIO M.C.2, DJOUNGMO DJIMELI B.3,
ESSAME OYONO J.L.4
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DEVELOPMENT OF AN ELISA DETECTING DOXYCYCLINE
IN URINES TO SUPERVISE THE ANTI-MALARIA
CHEMOPROPHYLAXIS IN THE FRENCH ARMY

1. Faculty of Medicine and Biomedical Sciences (University of Yaounde I,
Cameroon) Laquintini Hospital (Douala - Cameroun), YAOUNDE/DOUALA,
CAMEROUN
2. Faculty of Medicine and Biomedical Sciences (University of Yaounde I,
Cameroon Yaounde Central Hospital - Cameroon, YAOUNDE, CAMEROUN
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3. Unité de Recherche en Biologie et Epidémiologie Parasitaires,
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Deep mycoses are becoming more and more important in the
infections pathology since AIDS Advent. This situation has enhence
interest for the study of deep furgal infections in many parts of
the world, including Africa. The aim of this word is to contribute
to the epidemiological knowledge of those diseases.
Over a 10 years period (1994-2003),we have retrieved and re-evaluate all tissues specimens with a diagnosis of deep mycoses in
seven Pathology laboratory of Cameroon. Specimens taken on
persons living out of this country have been excluded.
In a total of 36628 tissue specimens, 76 cases of deep mycoseshave
been confirmed, representing 0.21%. They have been classified in
9 types: candidosis (34.84%), aspergillosis (17.10%), histoplasmosis, mycetomas, crypyococcosis, zygomycosis, chromoblastomycosis, blastomycosis and phaeohyphomycosis. Age classes of 30-39
and 40-49 years were the most affected. The sexes ratio was
3 men for 2 women. 32.89% of patients were HIV positive. The
digestive tract was most frequent anatomical location.
Deep mycoses are rare diseases as far as histopathology is concerned
in Cameroon. The most frequent types are candidosis, aspergillosis
and histoplasmosis. The adult age, the male sexe and the HIV
seropositivy seem to be important factors in their occurrence.
Key words: Deep mycoses - histopathology - Cameroon

In 2000, the high failure rate of the anti-malaria chemoprophylaxis by
chloroquine – proguanil combination led the French Army Health
Service to recommend its replacement by the doxycycline monohydrate, 100mg per day. To evaluate the observance of the chemo-prophylaxis, doxycycline was dosed in urines by HPLC technology. This
method has a high sensibility and specificity but it is expensive and cannot be used in the field. A sensitive ELISA test for the detection of
doxycycline in urine under field conditions has been developed. In the
first step, doxycycline have been conjugated to BSA by a Mannich reaction and to the KLH (Keyhole Limpet Hemocyanin) after adding a SHgroup to the doxycycline molecule. More of 80% of free doxycycline
was conjugated to these carriers. Mice were immunised with these
antigens and we have produced doxycycline specific anti immune
serum. The doxycycline antibodies were detected by crossing ELISA
reaction using BSA-doxycycline or KLH-doxycycline. The sensibility has
been established by competitive ELISA with a solution of free doxycycline or with urines from soldiers using doxycycline as anti-malaria
chemoprophylaxis. The sensibility level is 2.5 µg doxycycline per mL of
urines. An ELISA dipstick test usable in the field is under construction.
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RHINOSPORIDIOSIS : PRESENTATION OF A NEW CASE
OBSERVED IN CAMEROON
NANGUE C.1, MOAMPEA MBIO M.C.2, MINDJA EKO D.2,
ESSAME OYONO J.L.3, DJOUNGMO DJIMELI B.1,
1. Faculty of Medicine and Biomedical Sciences (University of Yaounde I,
Cameroon, YAOUNDE, CAMEROUN
2. Faculty of medicine and Biomedical Sciences (University of Yaounde I,
Cameroon) Yaounde Central Hospital - Cameroon, YAOUNDE, CAMEROUN
3. Faculty of Medicine and Biomedical Sciences (University of Yaounde I,
Cameroon Pasteur Center of Cameroon, YAOUNDE, CAMEROUN
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FACTORS RELATED TO COMPLIANCE WITH MALARIA
CHEMOPROPHYLAXIS AMONG FRENCH TROOPS
IN SUBSAHARAN AFRICA
MIGLIANI R.1, QUEYRIAUX B.1, TEXIER G.1, MICHEL R.1,
OLLIVIER L.2, ROGIER C.1, BOUTIN J.P.1

Rhinosporidiosis, a diseases regarded as a mycose characterized
by sporangia an endospores, is very rare in Africa. In Cameroon,
only tree cases have been reported. We are presenting a new case
discovered in the pathology laboratory of Pasteur center of
Cameroon, in an excisional biopsy of a left nasal polyp in a
29 years old man. Additional treatment by ketoconazole have
been given. The patient is healty, but the follow up is going on.
In the Cameroonian and even the African context, rhnosporidiosis must be in the list of differential diagnosis when dealing with
a nasal polyp.
Key words: Rhinosporidiosis-nasal polyp - Cameroon

1. IMTSSA, MARSEILLE, FRANCE
2. IMTSSA, MARSEILLE ARMÉES, FRANCE

In 2003, 15,000 french military personnel were posted in malaria
transmission areas. More than 820 malaria cases were declared to
the military public health surveillance. Half of them declared poor
compliance to pest control measures and malaria chemoprophylaxis. A research program was therefore initiated by the French
Armed Forces Medical Services to investigate the factors related
to compliance with malaria chemoprophylaxis. From February to
June 2004, 149 personnel in operation in Côte d’Ivoire were
enrolled in a prospective cohort. Individual and collective factors
that might be related to compliance were collected before, during and after the mission. The prescribed chemoprophylaxis was a
daily intake of 100 mg of doxycycline monohydrate from the day
of departure to 4 weeks after return to France. The level of compliance was assessed using questionnaires and MEMS® device
(Medication Event Monitoring System). Despite appropriate information and knowledge of the risks and prophylactic measures,
significant differences in compliance were observed according to
persons, time and activities. After the mission, the chemoprophylaxis was prematurely stopped. A better understanding of the factors associated with poor compliance is susceptible to allow a better preparation and organisation of the chemoprophylaxis.
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UNEXPECTED LEVEL OF MALARIA TRANSMISSION IN THE
FRENCH MILITARY CAMP OF ABIDJAN, IVORY COAST

MEFLOQUINE TO PREVENT MALARIA: UPDATING A
SYSTEMATIC REVIEW

PAGES F.2, GIROD R.1, ORLANDI-PRADINES E.1, ROGIER C.1,
MIGLIANI R.1, BOUTIN J.P.1

CROFT A.1, GARNER P.2
1. NATO Hauptquartier Rheindahlen, MONCHENGLADBACH, GERMANY
2. Liverpool School of Tropical Medicine, LIVERPOOL, UK
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2. IMTSSA, MARSEILLE ARMEES, FRANCE

Background: In 1997 we published in the Cochrane Library, and
simultaneously in the BMJ, a systematic review of mefloquine
prophylaxis in non-immune travellers. We found 10 randomised
controlled trials, but no trials carried out in general travellers.
Mefloquine appeared effective in preventing malaria but withdrawal rates, presumably from adverse drug effects, were high
across most studies. We present an update of our 1997 findings.
Methods: We identified new trials by searching the Cochrane
Infectious Diseases
Group trials register, Medline, Embase, Lilacs, Science Citation
Index, and reference lists in retrieved papers and standard textbooks. We consulted drug companies and key investigators.
Results: We found 3 additional published trials, including for the
first time 2 trials (Overbosch 2001, Schlagenhauf 2003) in tourists
and general travellers.
The 3 additional trials all showed an excess of neuropsychiatric
adverse effects in the mefloquine arm. Pooling data across all 13
studies, mefloquine users are more likely than atovaquoneproguanil users (odds ratio 2.33, 95% confidence interval 1.65 to
2.74) and doxycycline users (1.70, 1.13 to 2.56) to report any neuropsychiatric event.
Conclusion: There is compelling evidence from this updated systematic review that travellers who use mefloquine prophylaxis
are at risk of drug-related neuropsychiatric harm. With safer
drugs now available, mefloquine should no longer be prescribed
as first-line chemoprophylaxis.

An important vector control program is ongoing to lower the risk
of malaria transmission in the French military camp of Abidjan.
However, some autochthonous malaria cases are regularly suspected in the camp. An entomological evaluation of malaria
transmission has been conducted in June 2004 by human landing
mosquitoes collection outside and inside the buildings and by the
use of CDC light traps in several areas of the camp.
Mosquitoes of the Anopheles gambiae complex and the A. funestus group have been characterized by PCR. The Plasmodium falciparum circumsporozoïtic index has been measured by ELISA and
the entomological inoculation rate (EIR) has been calculated.
Insecticides resistance has been investigated by molecular biology.
The average number of A. gambiae bites was about 40 per person and per night. Analysis of 1080 A. gambiae indicates a circumsporozoïtic index of 0.3% and an EIR of about one infected
bite per week. Insecticide resistance assessment will be presented.
These results show there is an important level of malaria transmission in the French barracks of Abidjan that may cause most of
the clinical malaria cases occurring in the French forces during
their staying in the city and some of the imported cases occurring
in France. Insecticide resistance could explain failure of the vector
control program but the efficacy of the spraying strategy is also
questionable.
O-350

EXPOSURE TO MALARIA TRANSMISSION OF FRENCH
TROOPS IN OPERATION IN TROPICAL AFRICA AND
EFFICACY OF INDIVIDUAL PROTECTIVE DEVICES
AGAINST MALARIA VECTORS
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PLASMODIUM VIVAX MALARIA OUTBREAK IN A
SQUADRON OF STATE PUBLIC FORCE IN FRENCH
GUIANA
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In january 2005, the chief-surgeon of a squadron of state public
force warned for a cluster of malaria attacks. These 38 troops
came from an operation in French Guiana where they realized
missions against clandestine gold-seekers, near Brazilian frontier
(july-november 2004). They used various protection measures
against mosquitoes and were given doxycycline (100 mg daily) for
prophylaxis. A retrospective cohort study was conducted on all
the squadron of state public force to look for risk factors of these
malarial attacks.
Among these 38 subjects, 18 malaria attacks were diagnosed in
10 subjects (attack rate: 26%). In French Guiana, four subjects presented Plasmodium vivax attack and only one a P. falciparum
attack (this subject presented later one malarial crisis with
P. vivax). Among these five subjects, two presented one relapse
and one presented three relapses after their return. Five P. vivax
new malaria attacks appeared in the other servicemen, of which
two presented one relapse. Among the ten subjects, only one did
not take the doxycycline prophylaxis.
The risk factors were i) a specific 13-days mission in September,
near clandestine Brazilian population, and ii) a lack of mosquitoes
personal protective measures.
This outbreak of P. vivax cases were probably linked with the of
the increase of the contacts with the high carrier prevalence population and the failure of preventive measures.

Malaria is one of the major threats faced by troops deployed in
tropical Africa, particularly during military operations.
Chemoprophylaxis by doxycycline, insecticide impregnated bed
net, long-sleeved battledress and repellent are used in the French
army as anti-malaria protective devices. The level of exposure to
malaria transmission of 205 paratroopers deployed in Côte d’Ivoire
at the beginning of the Licorne operation and the efficacy of their
antivectorial-prophylaxis have been evaluated by the comparison
of their IgM and IgG immune responses against five pre-erythrocytic P. falciparum antigens (polypeptides from CSP, STARP, SALSA,
LSA1 & LSA5 antigens) before, at the end of the mission and 3
month after returning in France. The average ratio of antibody
responses (after/before) ranged from 1.02 to 2.32 according to the
antigen and the immunoglobulin type. The immune responses
increased significantly during the mission in 35% of the individuals (41% considering responses against pre-erythrocytic and blood
stages antigens). The permanent use of treated bed net and longsleeved battledress during the nights were associated with a 63%
(p=0.039) and 65% (p=0.043) adjusted protective efficacy, respectively. The use of repellents and chemoprophylaxis were not associated with the incidence of significantly increased immune
response against pre-erythrocytic antigens. These immuno-epidemiological markers are sensitive enough to evaluate the exposure to malaria transmission and the efficacy of antivectorial
devices in individuals under anti-malaria chemoprophylaxis.
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sub-study. Dose levels of pyronaridine: artesunate were investigated in the single and multiple rising dose parts (6:2; 9:3; 12:4;
15:5mg/kg, pyronaridine:artesunate respectively). The study
recruited healthy male and female subjects aged 19-40 years: 9 per
group (7 active 2 placebo) in single-rising dose; 10 per group (half
female) in both the interaction and food effect studies; 8 per group
(6 active 2 placebo). Dose escalation was dependent on Safety
Review Board approval. Assessments consisted of safety evaluation
(vital signs, ECG, lab tests, adverse events), up to 14 days after dosing. With single and multiple dosing (once daily for 3 days), no individual clinically significant sustained drug-related changes were
recorded in vital signs, ECGs and clinical laboratory tests. The
adverse event profile at doses studied was minor or moderate in
nature and resolved without sequalae. No severe adverse events
were reported to date. The adverse event profile was consistent
those reported in the literature for both components and are predominantly gastrointestinal in nature. In summary, the combination was safe and well-tolerated up to a dose of 15:5 mg/kg, where
only mild gastrointestinal effects were observed.

Me d ici ne s
fo r malaria ve nture
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PYRONARIDINE ARTESUNATE COMBINATION THERAPY
IN VITRO AND IN VIVO ACTIVITY AND SAFETY
CROFT SIMON
London School of Hygiene and Tropical Medicine, London

A fixed ratio (3:1) combination of pyronaridine and artesunate is
being investigated for the treatment of uncomplicated malaria.
Pyronaridine is active in vitro against Plasmodia species, laboratory and field isolates, both sensitive and resistant to other agents
such as chloroquine with and IC50 of 8nmol/l. The efficacy of artesunate and its metabolite DHA in vitro is high and the IC50 is in
the order of 4 and 1.5 0 nmol/l respectively. Cross-resistance with
other antimalarials is weak. In a P.chabaudi model with a 3 day
challenge of pyronaridine:artesunate (3:1), a total daily dose of
12mg/kg was fully effective and parasitaemia suppressed for full
28 day period. It has been shown that all doses from 8mg/kg daily
were curative.
Drug interactions with fixed-dose combinations of pyronaridine:
artesunate in vitro indicated a weak antagonism between
pyronaridine and artesunate or DHA which was, however, considered to be without clinical significance.
In safety pharmacology studies, pyronaridine and artesunate produced a number of effects judged to be without clinical relevance. The results of toxicity studies with pyronaridine and artesunate did not provide reasons for concern and there were no
changes in the toxicity profile with the fixed-dose combination of
the two drugs in comparison with the individual compounds.
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THE POSITION OF COMBINATION THERAPY IN THE
TREATMENT OF UNCOMPLICATED MALARIA
RINGWALD PASCAL
Roll Back Malaria Department, World Health Organization, GENEVA

The rationale for the use of drug combinations in the treatment
of tuberculosis and HIV/AIDS infections is to increase efficacy and
delay drug resistance. Resistance of falciparum malaria has been
reported to all the currently used antimalarial medicines, except
for artemisinin and its derivatives. In malaria, when a combination of two drugs with different modes of action is used, the
probability that a resistant parasite will emerge is reduced
markedly from 1 in 109 to 1 in 1018 parasites. Artemisinin
derivaties present several advantages for the treatment of malaria: rapid and massive reduction in parasitic biomass, rapid resolution of clinical symptoms and reduction in the gametocyte load,
thereby potentially reducing transmission. Studies in Thailand
have shown a reversion of mefloquine resistance after use of
mefloquine in combination with artesunate. Studies by the
UNDP/World Bank/WHO Special Programme for Research and
Training in Tropical Diseases (TDR) have confirmed the superior
efficacy of the combination of artesunate plus amodiaquine and
artesunate plus sulfadoxine-pyrimethamine when compared with
amodiaquine and sulfadoxine-pyrimethamine alone. Since 2001,
WHO has recommended the use of combination therapy, where
possible based on artemisinin derivatives, for the treatment of
uncomplicated malaria. A number of combination treatments are
currently available, some of them are co-formulated. The efficacy
of some of these combinations is already compromised by the
prevalent resistance to one of the partner drugs of the combination or because one of the partner drugs is used in monotherapy.
Medicines for Malaria Venture (MMV) has a portfolio of antimalarial compounds, which include several combination therapies, in an advanced phase of development.

O-354

PRECLINICAL AND CLINICAL PHARMACOKINETICS OF THE
COMBINATION OF PYRONARIDINE AND ARTESUNATE
FLECKENSTEIN LAWRENCE
College of Pharmacy, University of Iowa, USA

The fixed ratio combination of pyronaridine:artesuante (3:1) is
being developed for the treatment of uncomplicated malaria.
The pharmacokinetics (PK) of pyronaridine (PP), artesunate (AS)
and active metabolite dihydroartemisinin (DHA), were studied in
animal and human studies. Blood PP was measured by HPLC and
plasma AS and DHA were determined by LC/MS. The preclinical
studies demonstrated approximate linear PK with no evidence of
a PK interaction between PP and AS. No evidence of a pharmacodynamic interaction was seen in safety pharmacology or preclinical toxicology studies. PP was metabolized to at least 14 metabolites in the rat. Hydroxylation and carboxylation metabolites
appear to be primarily mediated via CYP 3A4 and secondarily via
CYP 2D6. The PK of PP and AS was investigated in healthy adult
Korean males and females in randomised, blinded, placebo controlled, sequential single- and multiple-dose (once daily x 3 days)
studies. Blood PP and plasma AS exhibited approximate linear
dose proportionality over the dose range: 6:2 to 15:5 mg/kg
(pyronaridine:artesunate, respectively) in the single dose study.
Absorption was rapid, with a Tmax of 1.6 to 4.8 h. for PP and 0.6
to 0.9 h. for AS. The elimination half-life ranged from 6.6 to 9.7
days for PP, 0.44 to 0.53 h. for AS, and 0.9 to 1.5 h. for DHA. PK
results show that blood PP concentrations accumulate with
repeated daily doses, whereas plasma AS and DHA concentrations
do not. The PK profile after single and multiple doses regimens
supports once-daily dosing.
O-355

PHASE I TRIAL FOR PYRONARIDINE ARTESUNATE FIXED
RATIO COMBINATION THERAPY
JANG IN-JIN
Department of Pharmacology, Seoul National University, Seoul, Korea

A randomised, blinded phase I clinical trial has been conducted
with the fixed ratio combination of pyronaridine:artesunate (3:1).
The protocol combined multiple objectives of single and multiple
dose-rising phases as well as a food-effect and drug-interaction
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MATERNAL MALARIA IS ASSOCIATED WITH ADVERSE
PREGNANCY OUTCOMES AND A HIGH RISK
OF CONGENITAL INFECTION IN PAPUA, INDONESIA

O-357

TREATMENT OF MALARIA IN PREGNANCY
MCGREADY R.

RINI J.2, FOBIA W.1, KENANGALEM E.2, SUGIARTO P.3,
TJITRA E.4, ANSTEY N.M.5, PRICE R.N.6

Oxford Mahidol University, MAE SOT, THAILAND

1. NIHRD-MSHR Research Programme, TIMIKA, INDONESIA
2. Dinas Kesehatan Kabupaten, TIMIKA, INDONESIA
3. Rumah Sakit Mitra Masayarat Hospital, TIMIKA, INDONESIA
4. National Institute of Health Research and Development, JAKARTA,
INDONESIA
5. Menzies School of Health Research, DARWIN, AUSTRALIA
6. Centre for Vaccinology & Tropical Medicine, OXFORD, UK

Several treatment studies using atovaquone-proguanil-artesunate,
quinine (monotherapy or in combination with clindamycin) or artesunate were conducted in an area of multidrug resistant P.falciparum malaria. Pregnant women with microscopically confirmed
uncomplicated falciparum malaria were recruited provided they
gave informed consent. They were treated and followed up for 49 weeks or till delivery. Pregnancy outcomes were documented and
the babies followed up to 1 year of age. Treatment failures were
confirmed by PCR. The safety and efficacy of the following oral
treatments will be presented and the implications discussed.

Aims: To define the burden of maternal malaria in an area with
highly prevalent drug resistance to both P. falciparum (Pf) and
P. vivax (Pv) as a prelude to intervention studies.
Methods: Pregnant women and neonates hospitalised in Timika,
Papua between April and December 2004 were screened for
malaria and a health questionnaire completed.
Results: In total, 761 pregnant women were admitted to hospital, 94% (718) for routine delivery and 3% (22) for symptomatic
malaria. Of the women admitted for delivery 17% (116/700) were
parasitaemic (56% attributable to Pf and 41% to Pv), but only
42% (49/116) of these infections were associated with fever.
Those women with malaria were 3.2 [95%CI: 1.3-7.9] times more
likely to be severely anaemic (< 5g/dL) than those without. Those
with Pf parasitaemia had a 3.2 [95%CI 1.2-8] fold greater risk of
adverse outcome (stillbirth, neonatal death or miscarriage); incidence of 7.6%. Babies born to parasitaemic women had a mean
reduction in birth weight of 162g [95%CI: 50-274] and a 7%
(8/115) risk of developing congenital malaria in the first week of
life. All babies with congenital malaria were asymptomatic and of
normal birth weight.
Conclusion: Malaria is an important cause of maternal morbidity in Timika and is associated with an increased risk of adverse
pregnancy outcomes and congenital infection. Routine screening
for malaria should be performed on all pregnant women admitted to hospital and, if positive, on the new born baby.

O-358

PHARMACOKINETICS OF ANTIMALARIALS IN PREGNANCY
MCGREADY R.
Oxford Mahidol University, MAE SOT, THAILAND

Studies on the pharmacokinetics of atovaquone, artesunate, lumefantrine were conducted in pregnant women treated for uncomplicated P. falciparum infections, on the western border of Thailand. In
addition the influence of pregnancy and of the contraceptive pill on
the metabolism of proguanil was also study. The pharmacokinetics of
chloroquine in pregnant women treated for P. vivax infections were
also described. We present the results of these studies and conclude
that the kinetics of most antimalarials are profoundly altered during
pregnancy. We discuss the implications for the treatment of pregnant women infected with malaria.
O-359

INTERMITTENT PREVENTIVE TREATMENT (IPT) OF MALARIA
DURING PREGNANCY WITH SULFADOXINE PYRIMETHAMINE
MOREIRA P.
Université Cheikh Anta Diop de Dakar, DAKAR, SÉNÉGAL

O-361

Malaria during pregnancy can result in maternal anemia, abortion,
stillbirth, prematurity, intrauterine growth retardation, and low
birthweight. The intermittent preventive treatment of malaria during pregnancy, which is administration of two doses of sulfadoxine
pyrimethamine during the second and third trimesters at routine
antenatal care visits, is recommended by World Health Organisation
replacing chemoprophylaxis using chloroquine for a variety of reasons including the difficult deliverability of this strategy (poor compliance with weekly drug dosing) and rising rates of resistance. Our
concern is to review the studies conducted in Africa (Kenya, Malawi)
which allow this policy change. The aim of these studies was to compare efficacity of treatment of fever case (TFC), weekly take of 600
mg of chloroquine (CQ), two treatments doses of SP (SP) and monthly treatment of SP (MT). Reduction of placental parasitemia was
more significant with SP and MT regimen than TFC (p<0, 001).
Frequencies of low birthweight and anemia were lower in the SP
and CM regimen than TFC group (p<0,01 et p<0,05). IPT, more than
a drug change, is a new approach based not on chemoprophylaxis
of malaria symptoms but on treatment of peripheral an placental
malaria among women living in malaria endemic areas.

INVOLVEMENT OF HORMONES AND NATURAL KILLER
CELLS IN THE SUSCEPTIBILITY TO MALARIA DURING
PREGNANCY
KREMSNER P.G.1, KOMBILA M.2, NGOU-MILAMA E.3,
AGNANDJI S.4, ISSIFOU S.4, ADEGNIKA A.A.4, BOUYOU-AKOTET
M.K.5, MAVOUNGOU E.4
1. Institute for Tropical Medicine, Department of Parasitology,
University of Tübingen, TÜBINGEN, GERMANY
2. Département de Parasitologie-Mycologie-Médecine tropicale,
Université des Sciences de la Santé, LIBREVILLE, GABON
3. Département de Biochime, Université des Sciences de la Santé,
LIBREVILLE, GABON
4. Medical research unit, Albert Schweitzer Hospital, LAMBARÉNÉ, GABON
5. Institute for Tropical Medicine, TÜBINGEN, GERMANY

To investigate whether hormones and Natural Killer (NK) cells
play a role in pregnancy-associated immune depression, we
assessed the cortisol and prolactin concentrations in the peripheral venous blood of 23 non pregnant and 59 pregnant women
from the second trimester of pregnancy until delivery and examined the relationship between NK cell cytotoxicity against
Plasmodium falciparum-infected erythrocytes and cortisol and
prolactin concentrations pregnant women at delivery.
Cortisol concentrations increased from 20 weeks of gestation
until the delivery in all women and remained higher in primigravidae than in multigravidae.
These concentrations were significantly higher in P. falciparuminfected women than in uninfected women. There are positive correlations between cortisol concentrations and P. falciparum infection on the one hand and parasite load on the other hand.
Prolactin concentrations also increased with gestational age with
a slight decrease at the delivery. There was a trend towards higher prolactin concentrations in multigravidae than in primigravidae during pregnancy.
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primi- and 8.4% in multigravidae, p=0.0004; December: 56.7% in
primi- and 25.9% in multigravidae, p<0.0001). Prevalence of
anaemia (PCV<33%) was 48.3%. Mean PCV was 31.6% in malaria
infected women as compared to 33.3% in the others. ANC attendance was 63%.
Malaria remains a huge problem for pregnant women despite
good antenatal attendance. Special attention should be paid to
young primigravidae, particularly during their first trimester.

At the delivery, the NK cell-mediated cytotoxicity against
Plasmodium falciparum-infected erythrocytes was significantly
lower in samples from primiparous women compared to those
from multiparous women. There was a significant negative correlation between the magnitude of NK cell cytolytic effect and cortisol levels, and a significant positive correlation between cytotoxicity and prolactin levels.
This points out a causal relationship between high cortisol levels,
depressed NK cell cytotoxicity and increased susceptibility to
malaria in primigravidae women.
O-362

SAFETY OF IPT WITH SP DURING PREGNANCY:
A COHORT STUDY
NDAO T.1, NDIAYE J.L.3, NDIR I 2., GAYE A.2, NDIAYE P 1., GAYE
O.3
1. Institut de Recherche pour le Développement (IRD), DAKAR, SÉNÉGAL
2. Faculté de Médecine, UCAD, DAKAR, SÉNÉGAL
3. Maternité Roi Baudouin, GUEDIAWAYE, SÉNÉGAL

Background: Intermittent preventive treatement with sulfadoxine-pyrimethamine (IPT-SP) during pregnancy have been implemented in Senegal since July 2003. SP is given to pregnant women
during the 2nd the 3rd antenatal visit. In this study, we aimed to
explore it’s safety.
Methodology: We carried out a longitudinal study at “Roi
Baudouin Maternity of Guediawaye” in the suburb of Dakar,
Senegal. Women were recruited at their second antenatal visit
and followed-up monthly since delivery. Interview and clinical
examination were done monthly. Blood sample was collected one
month after each intake of SP to detect haematological changes
and renal or liver dysfunction.
Preliminary Results: From January to September 2004, 196
pregnant women were followed-up. Mean age at inclusion was
25.4 years, 30.1% (59) were nulliparous and 80.8% (156) were in
the beginning of the second trimestrer of pregnancy.
Only 1 case (0.5%) of cutaneous reaction (pruritus) was notified.
No case of Stevens Johnson or Lyell symdrom was noted.
Biological parameters didn’t change from inclusion to delivery.
Incidence of abortion [1% (2/196)], premature delivery [1.5%
(3/196)], perinatal mortality [6.1% (12/196)], malformation [0.5%
(1/196)] were the same of those noted in the district statistics
before IPT-SP implementation. No case of kernicterus has been
notified.
Conclusion: IPT-SP seems to be safe for both mother and foetus.
But it is necessary to evaluate the safety in a larger sample of
pregnant women with a closer follow-up.
O-363

PREVALENCE OF MALARIAL INFECTION IN PREGNANT
WOMEN DURING DRY AND RAINY SEASON IN
BOROMO HEALTH DISTRICT/ BURKINA FASO
GIES S.1, COULIBALY S.O.2, KY C.2, D’ALESSANDRO U.1
1. Institut de médecine tropicale Prince Léopold, ANTWERP, BELGIUM
2. Laboratoire nationale de santé publique, OUAGADOUGOU, BURKINA
FASO

Malaria during pregnancy is a major public health problem in
endemic countries. In Burkina Faso we are investigating whether
the effectiveness of SP/IPT improves when supported by an educational campaign specifically targeted to pregnant women.
Information on the prevalence of malaria in pregnant women
was collected during two cross-sectional surveys prior implementing the intervention.
Cross sectional surveys were carried out at the end of the dry and
rainy seasons 2003.. Pregnant women (all parities) were selected
by cluster sampling from a population of about 75.000 people
and interviewed by trained women field assistants using a structured questionnaire. A blood sample (finger pricking) for parasitaemia and PCV was also collected.
583 pregnant women were included in the 2 surveys. Overall
prevalence of malaria infection (all Plasmodium falciparum) was
12% in May and 32% in December. Prevalence of parasitaemia
was highest during the first trimester of pregnancy (23.3% in May
and 55.9% in December) and in primigravidae (May: 26.3% in
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CHEMOTHERAPEUTIC CONTROL OF CLONORCHIASIS
IN HEILONGJIANG PROVINCE, CHINA

O-364

WANG S.1, CUI C.1, YUAN S.1, GE T.1, JI Z.1, LI Z.1, RIM H.J.2,
HONG K.S.2, CHOI D.3, CHO S.Y.4, CHOI M.H.5, HONG S.T.5,
YUAN R.1, GE H.1, FENG Z.6, XU L.6

HETEROGENEITIES IN HUMAN HELMINTH INFECTION
IN RURAL BRAZIL: PATTERNS BY MULTIPLE INFECTION,
HOUSEHOLD CLUSTERING AND SPATIAL VARIATION

1. Heilongjiang Province Center for Disease Control, HARBIN, P.R.CHINA
2. Korea Association of Health Promotion, SEOUL, KOREA
3. Department of Radiology, Samsung Medical Center, Sungkyunkwan
University School of Medicine, SEOUL, KOREA
4. Department of Molecular Parasitology, Sungkyunkwan University
School of Medicine, SUWON, KOREA
5. Department of Parasitology and Tropical Medicine, Seoul National
University College of Medicine, SEOUL, KOREA
6. Institute of Parasitic Diseases Chinese CDC, SHANGHAI, P.R.CHINA

HOTEZ P.1, CORREA-OLIVEIRA R.2, CALDAS I.2, ALEXANDER N.3,
GEIGER S.1, FLEMING F.2, STOEVER K.4, BROOKER S.3,
BETHONY J.1
1. Department of Microbiology and Tropical Medicine, The George
Washington University, WASHINGTON, DC, U.S.A
2. Centro de Pesquisas René Rachou, Fundação Oswaldo Cruz
(FIOCRUZ), BELO HORIZONTE, MINAS GERAIS, BRAZIL
3. London School of Hygiene and Tropical Medicine, LONDON, UK
4. Sabin Vaccine Institute, BETHESDA, USA

The present study was done to find out the best strategy of
clonorchiasis control in Heilongjiang, China. Six different control
strategies were implemented in Zhaoyuan, two were in Hailin, and
one in Ningan. Total 63,274 subject-times were examined for
Clonorchis eggs, 26,680 were treated, 10,082 screened by ELISA, and
6,130 examined by sonography from 2000 to 2004. The egg positive
rates in 6 villages of Zhaoyuan were 44.8-70.0%. The subjected residents were treated with 25 mg/kg praziquantel, 3 times. Except the
delayed treatment group, all villages at Zhaoyuan showed 72.8% to
92.0% reduction of egg positive rates. Mass treatments in 2001 and
2003 reduced the egg rate from 68.8% to 18.7% and 4 annual mass
treatments reduced the rate from 44.8% (2001) to 8.7% (2004).
Selective annual treatments reduced the egg rates from 50.8%
(2001) to 13.8% (2004) or from 70.0% (2001) to 11.6% (2004), and
two treatments in a year reduced the rate from 57.6% (2001) to
4.6% (2004). In moderate endemic areas, the egg rates were 22.6%
and 28.3% in 2001, but 1.7% and 1.1% after 2 or 3 selective treatments. The reduction is directly correlated with praziquantel dose
but not with mass or selective treatments. ELISA confirmed many
serologically positive cases, and the sonography revealed intrahepatic bile duct dilatation and periductal echo in 33% of subjects. The
present findings confirm clonorchiasis is widely prevalent and heavily endemic along the rivers in Heilongjiang. It is suggested that
repeated mass chemotherapy is effective to control clonorchiasis.
Mass treatment without fecal examination is recommended in
heavy endemic areas while one selective treatment is effective in
moderate endemic areas.

Results are reported from a longitudinal study of the epidemiology and immunology of soil-transmitted helminths and schistosomiasis in an endemic area of Minas Gerais State, Brazil. 1332 individuals from 335 households were included in the study; 82.7%
were infected with at least one species of helminth. Analysis
sought to investigate the epidemiological patterns of multiple
species, and the household clustering and spatial heterogeneity
of infection. Spatial analysis was based on a novel spatial model
which explicitly incorporates the overdispersed distribution of
intensity of infection. There was evidence of synergism between
hookworm and A. lumbricoides and between hookworm and
S. mansoni, with consequences for increased intensities of infection. However, there was evidence suggestive of antagonism in
concurrent A. lumbricoides and S. mansoni infections. Important
differences in household clustering and spatial patterns were
observed between different species and between urban and rural
areas, highlighting the importance of variation in exposure in
determining infection patterns. Implications of these results for
the epidemiology, immunology and control of helminth infections are discussed.
O-365

NOVEL DESIGN AND STATISTICAL CONSIDERATIONS
TO ESTIMATE THE EFFICACY OF A HELMINTH VACCINE
IN FIELD TRIALS IN ENDEMIC REGION: PHASE 2B STUDY
FOR A HUMAN HOOKWORM VACCINE
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CORREA-OLIVERIA R.1, HOTEZ P.2, STOEVER K.3, BETHONY J.2,
BROOKER S.1, ALEXANDER N.1, RODRIGUES L.4,
BOTTAZZI M.E.2, GEIGER S.2,
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INTESTINAL FLUKES MIXED-INFECTED WITH OPISTHORCHIS
VIVERRINI AMONG RESIDENTS OF VIENTIANE
MUNICIPALITY AND SARAVANE PROVINCE IN LAOS

London School of Hygiene and Tropical Medicine, LONDON, UK
The George Washington University, WASHSINGTON, DC, U.S.A.
Sabin Vaccine Institute, BETHESDA, USA
Centro de Pesquisas René Rachou, BELO HORIZONTE, BRAZIL

EOM K.S.1, SHIN E.H.2, HUANG E.H.3, CHAI J.Y.2, YONG T.S.4,
HAN E.T.5, SOHN W.M.6, KIM J.L.2, PHOMMMASACK B.7,
PARK J.H.2, GUK S.M.2, LIN A.2, INSISIENGMAY B.7, RIM H.J.8,
MIN D.Y.9

An understanding of the epidemiology and transmission dynamics of helminth infection is important for determining for evaluation of a hookworm vaccine. We have designed a double-blind,
randomized placebo-controlled Phase trial to estimate of the efficacy of the Na-ASP-2 Hookworm Vaccine in reducing intensity of
re-infection with hookworm in hookworm- infected adults from
endemic areas of Brazil.
The primary sample size calculation had the objective of detecting a vaccine efficacy of 30. To take account of the highly skewed
distribution of the egg counts, this calculation used the negative
binomial distribution, and yielded 505 people per arm, or 632
after allowing for losses to follow-up. Fitting a gamma distribution to existing data from the prospective field site, we estimated
our power to detect such an effect to be 98%. This vaccine brings
to bear a number of innovative clinical trial design features: (a)
measuring intensity of infection rather than incidence of disease;
(b) using a treatment and reinfection design to determine the
efficacy of the vaccine; (c) sampling across numerous geographic
regions to avoid interruption of transmission; (d) using fecal
heme as a biomarker for the influence of hookworm infection on
IDA; and (e) novel statistical approaches to deal with the over-dispersion of many of the parameters of hookworm infection.

1. Chungbuk National University, CHONGJU, REPUBLIC OF KOREA
2. Seoul National University College of Medicine, SEOUL, REPUBLIC OF
KOREA
3. Korea Association of Health Promotion, SEOUL, REPUBLIC OF KOREA
4. Yonsei University, SEOUL, REPUBLIC OF KOREA
5. College of Medicine, Kangwon National University, CHUNCHEON,
REPUBLIC OF KOREA
6. Gyeongsang National University, JINJU, REPUBLIC OF KOREA
7. Department of Hygiene And Prevention, Ministry of Public Health,
VIENTIANE, LAO PDR
8. Department of Parasitology, Korea University, SEOUL, REPUBLIC OF KOREA
9. Hanyang University, SEOUL, REPUBLIC OF KOREA

Faecal examination for helminth eggs was performed on 1,869
people in 2 riverside areas, Vientiane Municipality and Saravane
Province, along the Mekong River, Laos. In order to obtain the
adult flukes, 42 people positive for small trematode eggs
(Opisthorchis viverrini, heterophyid, or lecithodendriid eggs) were
treated with 20-30 mg/kg single dose of praziquantel and purged.
The diarrheic stools passed were then collected from 36 people (18
in each area) and searched for helminth parasites under steromicroscopy. The faecal examination revealed 53.3% and 70.8% (average 65.2%) positive rate of the small trematode eggs in the 2
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areas, respectively. The worm collection results revealed infection
of the residents with O. viverrini and 6 species of intestinal flukes,
namely Haplorchis taichui, H. pumilio, H. yokogawai, Centrocestus
caninus, Prosthodendrium molencampi, and Phaneropsolus bonnei. The number and proportion of each fluke species was markedly different among residents of the 2 areas; in Vientiane, O. viverrini was 1,041 in total number (57.8 per person) and the others
were 615 (34.2 per person), whereas in Saravane, O. viverrini was
395 (21.9 per person) and the others was 155,207 (8,622.6 per person). It was of significance that 5 people in Saravane revealed no
O. viverrini worms but numerous heterophyid or lecithodendriid
flukes. The results indicate that the 2 riverside areas of Laos are
prevalent not only with O. viverrini but also with several species of
heterophyid and lecithodendrrid flukes, and suggest that the
intensity of infection and the proportion of each fluke species vary
by localities along the Mekong River basin.

Resp i ra tor y d i sea se
i n t h e t rop ics
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LUNG CANCER IN WEST AFRICA. EXPERIENCE
AT HOPITAL PRINCIPAL, DAKAR
MARGERY J.1, SANE M.2, CAMARA P.2, BA FALL K.2,
BONNICHON A.1, THIAKANE M.2, SOKO T.O.2, CHEVALIER B.2,
LHER P.1, MBAYE P.S.2, DEBONNE J.M.2
1. HIA PERCY, CLAMART, FRANCE
2. Hopital Principal, DAKAR, SÉNÉGAL

Background. A major epidemic of lung cancer (LC) is predicted in
Africa but few data are available. We want present our experience in the management of LC at Hopital Principal, Dakar.
Methods. Between 09/2002 and 03/2004, a retrospective study
was conducted and data were collected in patients with LC: age,
sex, PS, smoking status, clinical-radiological and endoscopic characteristics, histology, stage, treatment, evolution
Results. 42 patients were enrolled: sex-ratio=7,3, mean of
age=53 years, current or former smoker=80%. Histology demonstrated in 27 patients: squamous LC (n=13), adenocarcinoma
(n=7), large cell LC (n=6), small cell LC (n=1). In 15 patients, histology was not proved and findings were consistent with a high
suspicion of LC (smoking, CT-tumour, endobronchic tumour or initial metastatic diffusion). Because of stage IIIB/IV, 41 patients
received medical treatment: BSC (57%), chemotherapy (38%),
radiotherapy (14%). 1 patient only underwent a surgery (stage
IIA). The median survival reached 10 weeks and 14 weeks when
chemotherapy was given
Conclusions. At our center, the rate of histological diagnosis is
low but it is greater than in the studies published in West Africa,
because of the access to CT-guided and endoscopic biopsies.
Treatment available in Senegal include chemotherapy, radiotherapy and surgery but the management of LC requires caution.
Prognosis remains bad because of poor PS and advanced disease.
The major challenge continue to be the concerted effort against
tobacco.
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THE SCHOOL HEALTH PROGRAMME IN BEHERA:
AN INTEGRATED HELMINTH CONTROL PROGRAMME
AT GOVERNORATE LEVEL IN EGYPT
CURTALE F.1, HASSANEIN Y.A.W.2, EL WAKEEL A.3,
BARDUAGNI P.4, SAVIOLI L.5
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Agenzia di Sanità Pubblica del Lazio, ROMA, ITALY
Ministry of Health & Population, CAIRO, EGYPT
Ministry of Health & Population, DAMANHOUR, EGYPT
Italian Cooperation, ROME, ITALY
World Health Organization, GENEVA, SWITZERLAND

School Health Programmes offer the opportunity to deliver public
health interventions to a great number of beneficiaries at a relatively low cost and are seen with growing interest by policy makers
in developing countries and the donors’ communities. In Egypt, a
pilot School Health Programme has been implemented for the past
six years in Behera, the largest and most populous governorate of
the Nile Delta, with the specific aim to improve control of schistosomiasis and other helminth infections affecting school age children in the area. The Programme integrated additional activities
for the control of soil-transmitted helminthiasis, human fascioliasis
and anaemia in the National Schistosomiasis Control Programme,
implemented in Egypt since 1988 by the Ministry of Health and
Population. To facilitate planning and direct actions, a strong monitoring system was also developed, that generated useful information for the schistosomiasis control programme. The practical steps
adopted to develop the programme will be presented and discussed. Results from five rounds of monitoring (from 2000 to 2004)
will be analysed and compared with baseline data (1996), together
with the cost of each activity. On the basis of the experience gained
with the Behera School Health Programme an expansion have been
launched to cover all the Nile Delta Governorates.

O-371

PARAGONIMIASIS : A CLINICAL, IMAGING, AND
PARASITOLOGIC FOLLOW-UP OF 26 CASES FROM LAOS
NANTHAPONE X.1, STROBEL M.1, ZHANG W.1, ODERMATT P.1,
DUONG V.1, TRAN D.S.1, ZHOU Z.1, DREYFUS G.2, MANICHANH S.1
1. Institut de la Francophonie pour la Médecine Tropicale (IFMT),
VIENTIANE, LAOS
2. Institut d’Epidémiologie et de Neurologie Tropicale, LIMOGES, FRANCE

The lung fluke Paragonimussp. is endemic in Southeast Asia. In
Lao PDR a recent study showed that 15% of patients with chronic cough were harboring this parasite. A total of 26 cases of sputum positive paragonimiasis from a ruraldistrict of central Laos
(Hinheub, Vientiane province, 120 km away from capitalcity)
were treated with praziquantel (75mg/kg/day for 3 days) and followed upfor clinical, sputum and radiographic assessment at 2month and then 12-monthafter treatment. At baseline, the main
symptoms were chroniccough (100%), bloody sputum (84%) and
chest pain (65%). However, no patientshad fever, weight loss or
other systemic symptoms. Not all cases (54%) werehypereosinophilic (>500/mm3). Chest X rays abnormalities of variousaspects and degree were found in all 26 cases. At first followup (2 months) clinicalimprovement was significant, cough and
haemoptysis had vanished in all cases. One case was still sputum
positive, whereas 40% still had hypereosinophilia. Radiographic
abnormalities persisted. At 12 months, out of 10 assessedpatients,
respectively 4 and 3 subjects had persistent dyspnea and chest
pain, 5 stil had hypereosinophilia, andfinally, 2 were still – or
again – sputum positive. X rays abnormalitiesglobally improved,
although none completely resolved, and among 5 cases with initial pleural effusion,one did not show any improvement. These
preliminary results warrant furtherparasitologic, imaging and
lung function follow up studies.

O-369

DENSITY DEPENDENCE AND THE CONTROL
OF HELMINTH PARASITES
CHURCHER T., FILIPE J., BASÁÑEZ M.G.
Imperial College London, LONDON, UK

The population dynamics of helminth parasites will depend on the
interaction between the intensity of infection, the distribution of
worms among the host population and the parasite’s up-regulating
(facilitating) and down-regulating (constraining) density-dependent
processes. We propose that the point in the parasite’s lifecycle upon
which these mechanisms operate will influence the rate of host reinfection following chemotherapy, and the likely success of any
helminth control program. A species whose population size is downregulated by processes acting upon ‘early’ life-stages, i.e. within
establishing or developing larvae (e.g. density-dependent parasite
mortality) will reinfect a host population faster than a species where
density-dependence operates ‘later’ in the life-cycle, i.e. on the production of infective stages (e.g. density-dependent fecundity).
Under-representing the nature and magnitude of density-dependent mechanisms, and in particular those operating upon ‘early’ lifestages, may cause the resilience of the parasite population to be
underestimated. The epidemiological significance of the results in
relation to the spread of anthelmintic resistance will be discussed.
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VIVAX MALARIA: A NEGLECTED CAUSE
OF RESPIRATORY ILLNESS

PULMONARY TUBERCULOSIS IN A NATIONAL
REFERENCE LEVEL HOSPITAL IN RWANDA: PREVALENCE
AND PREDICTIVE VALUE OF DISEASE CHARACTERISTICS
WITH DIFFERENT STANDARDS

ANSTEY N.M.1, PRICE R.N.5, HANDOJO T.4, PAIN M.3,
KENANGALEM E.2, MAGUIRE G.P.1, TJITRA E.6
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2. Dinas Kesehatan Kabupaten, TIMIKA, INDONESIA
3. University of Melbourne, MELBOURNE, AUSTRALIA
4. Rumah Sakit Mitra Masyarakat Hospital, TIMIKA, INDONESIA
5. Centre for Vaccinology & Tropical Medicine, OXFORD, UK. National
Institute of Health Research and Development, JAKARTA, INDONESIA

BOELAERT M.1, VANDERSTUYFT P.1, MUSEMAKWELI A.2,
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P. falciparum (Pf) is a major cause of respiratory morbidity globally, causing both acute lung injury in adults and acute respiratory
illness (ARI) in children mimicking pneumonia. In contrast, P. vivax
(Pv) is not considered a significant cause of respiratory morbidity.
Furthermore, the pathophysiology of lung involvement in malaria is not well understood. In primary care centre and hospital
studies performed in eastern Indonesia over 8 years we have
found that cough occurs in the majority of malaria patients.
Cough frequency in Pv (92/149 [62%]) was comparable to that in
uncomplicated Pf (502/911 [55%]). Chest crackles were more common with Pv (65/149 [44%]) than Pf malaria (274/911 [27%]; OR
1.8 (95% CI: 1.24-2.60)], predominantly occurring in young children. Of 2408 prospectively evaluated malaria admissions to
Timika Hospital (RSMM), Papua in 2004, respiratory distress was
present in 26/498 (5.2%) with Pv, comparable to 132/1650 (8%)
with Pf and 25/260 (9.6%) with mixed infection. Gas transfer
(DLCO) was decreased in both Pv and Pf malaria. When partitioned into vascular (Vc) and alveolar-capillary membrane (Dm)
components, pulmonary vascular occlusion is comparable in both
uncomplicated Pf and Pv, suggesting possible sequestration of Pv
in the pulmonary microvasculature. Post-treatment alveolar-capillary injury is more prolonged in Pv than Pf, suggesting that the
toxin(s) of Pv is more potent than toxin(s) of Pf. Vivax malaria is a
neglected cause of respiratory morbidity, and like falciparum
malaria can overlap with ARI in children.

Institute of Tropical Medicine, ANTWERP, BELGIUM
National University, KIGALI, RWANDA
Centre Hospitalier Universitaire, KIGALI, RWANDA
School of public health, National University, KIGALI, RWANDA
CECOMET, ESMERALDAS, ECUADOR
Centre for Tropical Diseases, S. Cuore Hospital, NEGRAR (VERONA), ITALY

Objectives. To determine the prevalence of TB, and the sensitivity and specificity of major disease characteristics in a tertiary hospital setting in Rwanda.
Methods. A prospective study was conducted on 300 consecutive
patients with cough of at least 2-week duration. Data were collected on major disease characteristics, and Latent Class Analysis
(LCA), a statistical method which allows to cope with the lack of
a gold standard, was performed. We compared disease characteristics generated by LCA with those given by bacteriology as gold
standard. The disease probability was calculated for each combination of main findings and matched against different treatment
thresholds.
Results. The prevalence of TB was 46%. The most sensitive characteristics were fever (89%) and HIV infection (87%), but both
lacked specificity. The most specific characteristics (among smearnegatives) were X-Ray cavities (95%) and apical infiltrates (85%).
When culture was taken as a gold standard, results were consistent with those of LCA. If we adopted a 20% threshold (which
means treating all patients above this probability of disease), the
mean probability of disease of treated patients would be 70%
and, consistently, 74% would have bacteriological confirmation.
Conclusion. LCA gives a reliable estimate of disease probability
and of sensitivities and specificities of symptoms and signs. Our
study also shows that, even with a low treatment threshold, most
treated patients would be true TB cases.
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CASE FINDING OF TUBERCULOSIS IN PATIENT WITH
CHRONIC COUGH
JAMSHIDI M.1, ZANGENEH M.2, ASGARANI F.3, KHAMESAN B.1
1. Hormozgan university medical sciences, BANDAR ABBAS, IRAN
2. Medical azad university, TEHRAN, IRAN
3. Tehran university medical science, TEHRAN, IRAN

Introduction. Tuberculosis is a health problem in developing
coutries. The purpose of this study was case finding of TB in
patient with chronic cough.
Method. In during one year all patients that came to health center with chronic cough (more than 3 weeks), took antibiotic if
didnt response, they were screened by 3 times AFB stain and chest
radiography for TB evaluation.
Results. A total 541 (53.17% male, 46.16% female), 75.54%
response to antibiotic, 15.6% sputume positive pulmonary TB
,7.7% sputum negative TB and 6.6% had other diagnosis.
Conclusion. Tuberculosis patients had a costellation of presenting symptoms with principale symptom being cough for more
than 3 weeks. The accompaying symptom with greatest predicted
significance were sputum, fever, weight loss and hemoptysis. In
this study sputume positive pulmonary tuberculosis more than
expected (P value less than 0.0001).
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their wives about symptoms and illness. Older mothers advise the
younger mothers of the symptoms of childhood fever. Both
groups of men and women mentioned that mother’s know when
a child is suffering from malaria, but decisions about help seeking
are made in consultation with the father. For married women the
husband makes the decision about buying medicine or going to
the hospital, although the drug purchasing or taking the child to
the health provider is commonly done by women.
Discussion, conclusion and recommendation. Although
women are more knowledgeable about signs of malaria and are
responsible for checking the sickness in the child, men are always
consulted before making a decision to seek care. These gendered
practices need recognition if policy and practice in this area is to
be gender sensitive, equitable and sustainable.

G e n der and i nfe cti ous
dise ase s
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INVOLVING DISTRICT-LEVEL FIELDWORKERS
IN GENDER-FOCUSED RESEARCH: POSSIBILITIES AND
CONSTRAINTS AS AN APPROACH TO GENDER
MAINSTREAMING IN HEALTH
TOLHURST R.
Liverpool School of Tropical Medicine, LIVERPOOL, UK

In recent years, the influence of gender relations and inequalities
on health and infectious disease has become increasingly recognised internationally. Most international and national health and
development organisations have now adopted ‘gender mainstreaming’ policies, which centre on explicitly taking account of
gender issues at all stages of policy making and programme
design and implementation. However, few practical approaches
to mainstreaming gender in health are available, especially at
lower levels of the health sector. This paper presents and discusses the findings of a study in the Volta Region of Ghana, which
aimed to build staff capacity to analyse and address gender issues
in relation to a specific disease by training district-level fieldworkers from health and other sectors to conduct qualitative and
participatory research on gender aspects of access to healthcare
for malaria. They then used this research to develop strategies to
improve gender equity, together with community members. The
paper presents the perceptions of the district-level fieldworkers
about the gender inequalities identified and how to address
them, and analyses the underlying influences on these perceptions and approaches. It concludes by drawing lessons for gender
mainstreaming in health policy and practice.
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STIGMA AND DISCRIMINATION EXPERIENCED
BY TB PATIENTS - A GENDER PERSPECTIVE FROM
URBAN MALAWI
SANUDI L 1, IREEN MAKWIZA, 1, JULIA KEMP, 2, MITCHELL
WEISS 3.
1. REACH TRUST, LILONGWE, MALAWI

2.DFID, Malawi
3.Swiss Tropical Institute
Background. Stigma is associated with diseases that are perceived to emanate from deviant or morally sanctioned behaviour,
are contagious, and/or lead to physical disfigurement. Stigma for
TB can be socially enacted, self perceived or anticipated.
Aim. To identify gender-related stigma and discrimination faced
by TB patients in Malawi.
Study design. Semi-structured in-depth interviews conducted
with 100 TB patients (50 men and 50 women).
Data was analysed using Epi Info v.6.04b and MaxQDA software.
Findings. 61% preferred others to know about their illness. 28%
reported experience of social isolation. 12% reported marital
problems (3% reported spontaneously - all females) and 22%
reported that their spouse refused to have sex. There is a strongly perceived TB and HIV/AIDS association. 54% men and 20%
women reported that others would think that they have other
health problems besides TB. Although 61% of the sample did not
report stigma, qualitative responses revealed that stigma was
widely felt.
Discussions. Exaggerated concerns about the risk of spreading
TB strongly influence stigma. Sexual abstinence was in part due to
traditional practice. The nature of stigma in Malawi relates to
male sexual behaviour hence its association with HIV/AIDS.
Conclusions: TB is not just a clinical problem, men and women
tend to differently experience stigma and discrimination for TB.
This needs to be recognised in policy and practice.
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FEMALE GENITALE MUTILATIONS IN THE TROPICS.
EXPERIENCE OF TWO YEARS IN DJIBOUTI
SABY RENÉ CHRISTOPHE
Nowadays, female genitale mutilations remain too much (about
6000 per days all over the world). It represents a serious health
problem for women and child in the tropics. Complications of
genital mutilations are frequent according to the level and the
way to do it in clandestinity. Short term complications include
haemorrhage and infectious diseases. Serious obstetrical aftereffects occur in the long term.
Actually, women’s rights organizations are very active in preventing these practices, and also governmental and no governmental
organization
Try to stop negative traditional act doesn’t mean forget traditional culture. Health education programs are important for prevention. We report the experience of 2 years in Djibouti.

O-379

LEGAL OBLIGATIONS TO PROVIDE ACCESS TO
ANTIRETROVIRAL DRUGS IN DEVELOPING COUNTRIES:
A GENDER PERSPECTIVE

O-377

GENDER ANALYSIS OF PERCEPTION OF MALARIA AND
DECISION MAKING IN HELP SEEKING FOR MALARIA
AND FEVER: A CASE OF TWO URBAN SQUATTER
SETTLEMENTS IN MALAWI

ONYEMELUKWE C.
Dalhousie University, HALIFAX, CANADA
Dalhousie University, LONDON, UK

THEOBALD S.1, NHLEMA (MRS SIMWAKA) B.2, BATESON R.3

The HIV/AIDS epidemic is a devastating medical, social and economic problem in many developing countries. Presently, the only
therapeutic remedies for the disease are antiretroviral drugs,
which do not cure HIV/AIDS but are effective in restoring the
health of people living with HIV/AIDS.
Unfortunately, these drugs are unavailable to many people living
with the disease in developing countries. This has been attributed
to the exorbitant prices resulting from the patent rights of multinational pharmaceutical companies over the drugs. Legal literature has therefore focused principally on intellectual property
rights as obstacles to access to antiretroviral drugs in developing
countries. This paper, however, seeks to examine the increasing
vulnerability of women to the disease, particularly in developing
countries. It argues that countries have legal obligations to
attend to the obstacles which preclude access to these essential

1. Liverpool School of Tropical Medicine, LIVERPOOL, UNITED KINGDOM
2. Research for Equity and Community Health Trust, Malawi, LILONGWE,
MALAWI
3. Cambridge University, CAMBRIDGE, UNITED KINGDOM

Background. A study was conducted to assess perceptions,
knowledge of sign and symptoms and decision making in help
seeking for malaria.
Method. An exploratory study was conducted using focus group
discussion and individual in depth interviews in two urban squatter settlements in Lilongwe, Malawi. The interviews were conducted with groups of men and women.
Findings. The most common sign of malaria mentioned was
fever. Men did not identify specific symptoms indicative of malaria in their children, but explained that they were informed by
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drugs, due in part to the susceptibility of women to HIV infection,
and their frequent inability (as a result of poor socio-economic
status) to afford these medicines.
This paper examines the legal obligations that developed and
developing countries may have to provide access to antiretroviral
drugs in developing countries, particularly to women. The paper
argues that the right to health under international and domestic
law may ground such legal obligations.

O-382

IMPLICATIONS FOR GENDERED RESPONSES IN SCALING
UP POST-RAPE CARE AND HIV POST EXPOSURE
PROPHYLAXIS IN KENYA
JONES S., AJEMA C., ANGALA P., KILONZO N.
Liverpool VCT and Care Kenya, NAIROBI, KENYA

Background. A situation analysis on post-rape care in Kenya in
2003 revealed increasing levels of sexual violence against women
and no care services available and no policy nor coordination in
this area. This paper presents the feasibility of scaling-up postrape care services into district hospitals using experiences from 3
pilot sites.
A simple “post-rape care systems algorithm” was developed.
Hospital referral mechanisms between casualty, laboratories and VCT
were strengthened. 861 staff from different cadres were trained in
sexual violence, forensic examination, Post Exposure Prophylaxis
(PEP) and counseling. Data were collected on age, sex, HIV status and
PEP outcomes. In-depth interviews were conducted with 15 health
workers, 4 survivors and 32 police. The Ministry of Health developed
guidelines for the management of sexual violence.
Findings. 150 clients received care over one-year. 93% were
female. 69% initiated PEP of whom 54% completed. 21% were
lost in referral pathways. 10% (all females) presented >72hours of
exposure and all knew their assailants. 53% clients who did not
complete PEP did not receive counseling.
Discussions/recommendation. Gender roles and expectations
shape vulnerability to sexual violence, uptake and delivery of
services as well as national responses. HIV PEP must incorporate
on-going psychological support, risk reduction and adherence
counseling with clinical care. There is a need for holistic and gender responsive policy and practice.
Scale-up requires institutionalization of a policy and regulatory
framework.

O-380

INTEGRATING SEXUAL HEALTH SERVICES
INTO REPRODUCTIVE HEALTH PROGRAMMES:
A REVIEW OF PROGRAMME EXPERIENCE
FROM DEVELOPING COUNTRIES
MARTINHILBER A.1, HAWKES S.2, DE KONING K.3,
WAELKENS M.P.3, VAN DER KWAK A.3, COLOMBINI M.1,
ORMEL H.3
1. WHO, GENEVA, SWITZERLAND
2. London School of Hygiene and Tropical MEdicine, LONDON, UK
3. KIT, AMSTERDAM, THE NETHERLANDS

For more than 10 years many countries have been struggling to
implement a broad-based response to the provision of integrated
sexual and reproductive health (SRH) services. The 1994 Cairo
International Conference on Population and Development saw
184 countries commit to the concept of integration; however, the
reality of widely available and accessible integrated services
remains elusive in many areas. Programme planners and service
providers are working not only to define and shape the concept
of SRH appropriate to their local context, they are also trying to
determine which services will be feasible, acceptable and costeffective within already over-stretched and under-resourced primary health care systems. This paper will explore the evidence
base for provision of a broad range of SRH services in developing
countries. We will review efforts and experiences in integrating
dimensions of sexual health and sexuality related services into
reproductive and primary health care services. These dimensions
include services for particular groups in the population, such as
women, men and adolescents, as well as those services aiming to
address particular issues and problems -such as, violence relating
to gender and sexuality, female genital mutilation, etc. The evidence for the effectiveness and the cost-effectiveness of integrated services will be explored, and areas where additional evidencegathering is needed will be highlighted.
O-381

A CONCEPTUAL FRAMEWORK FOR SEXUAL HEALTH
MARTINHILBER A.1, HAWKES S.2
1. WHO, GENEVA, SWITZERLAND
2. London School of Hygiene and Tropical MEdicine, LONDON, UK

For more that three decades, WHO has recognised the importance of sexual health as fundamental to achieving broader goals
of good physical and emotional health. For the past twenty years
WHO has subscribed to the consensus that sexual health is a basic
human right which includes ‘freedom from fear, shame, guilt and
false beliefs and other psychological factors’. While the WHO definition of sexual health includes recognition of a broad range of
health concerns including HIV/AIDS; sexually transmitted infections (STIs) and reproductive tract infections (RTIs); unintended
pregnancy and abortion, sexual rights; sexual enjoyment and dysfunction; sexual violence; and harmful practices such as female
genital mutilation (FGM), there has, to date, been little available
in the published literature to define a broad conceptual framework for addressing sexual health issues. This paper will focus on
the components and determinants of sexual health and ill-health
at multiple levels. The role of gender relations, disparities in
power in sexual relationships, global political economy, demographic transitions, social, cultural and legal barriers and other
macro- and structural-level determinants will be explored, as well
as a discussion of the more proximal determinants of individual
level risk and vulnerability to sexual ill-health. In addition, the
paper will describe a possible programmatic response for lowincome countries to address in this most fundamental of areas for
achieving human health and happiness.
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INSECTICIDE-REPELLENT MIXTURE: A PROMISING TOOL
FOR MOSQUITO CONTROL

FIRST ISOLATION OF NIPAH VIRUS IN CAMBODIA,
IN LYLE’S FLYING FOX

PENNETIER C.1, CORBEL V.1, LAPIED B.3, HOUGARD J.2

GEORGES-COURBOT M.C.1, WALSTON J.2, MOLIA S.3, SENG V.3,
FAURE C.1, ONG S.3, REYNES J.M.3, COUNOR D.3, DEUBEL V.1,
SARTHOU J.L.3
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Pyrethroids are the main insecticides commonly used in public
health since they are fast acting, effective at low doses, present
low toxicity against mammals, and show irritant properties
against mosquitoes. Unfortunately, the development of
pyrethroid resistance in most mosquito species and the lack of
alternative compounds for public health led up the scientists to
search for new strategies allowing an effective control of resistant mosquitoes. In that context, we tested in laboratory the efficacy of non-pyrethroid mixture combining a repellent (diethyl
toluamide or DEET) and a carbamate (propoxur) against susceptible and pyrethroid-resistant strains of the adult mosquito Aedes
aegypti.
DEET-propoxur combination showed the same features as
deltamethrin at the LD 100 (irritancy, Knock-Down effect and
mortality) against susceptible mosquitoes because of a strong synergism between these two compounds. With the pyrethroidresistant strain, the toxicity of deltamethrin was fairly low (4%)
but remained high with the mixture (94%). Electrophysiological
studies carried out on the Dorsal Unpaired Median (DUM) neurons of American cockroach Periplaneta Americana showed that
DEET displayed an important neurotoxicity at central nervous system level in insects which might explain the synergistic interactions occurring with these “innovative” mixtures. Investigations
are now in progress (i) to characterize the physiological target site
of DEET in the American cockroach central nervous system and (ii)
to evaluate the performances of repellent and non-pyrethroid
impregnated materials (nets, curtains, fabrics) in both laboratory
and field conditions.

An outbreak of severe febrile encephalitis with a high mortality
rate occured in Malaysia and Singapore in 1999 followed by several outbreaks in Bangladesh since 2001. Nipah virus (NiV) has
been identified as the etiological agent responsible for these outbreaks. NiV is closely related to the Hendra virus and both are
members of the new genus Henipavirus in the Paramyxoviridae
family. NiV cause also a respiratory illness and a central nervous
system disease in swine and tremendous human suffering especially among those involved in pig-farming. The natural host of
HeV and NiV is supposed to be native fruit-eating bats of the
genus Pteropus. The Institut Pasteur Institute du Cambodge carried out a survey on henipavirus infection among several bat
species, including flying foxes. Detection by ELISA or seroneutralization of NiV antibody in bats sera was positive only in Pteropus
lylei species. Moreover, virus isolate producing syncytia was
obtained in Vero E6 cell culture after infection by Pteropus lylei
bats urine. Molecular characterization of the virus confirmed that
the virus was Nipah virus. That is the first description of NiV in
Cambodia, a country where no outbreak has been reported.
These results strengthen the hypothesis that flying foxes could be
the natural host of NiV. Surveillance of human cases should be
implemented because of the presence of the virus in the area.
YI-165

IFN-GAMMA POLYMORPHISMS ARE ASSOCIATED
WITH SEVERE HEPATIC FIBROSIS IN HUMAN HEPATIC
SCHISTOSOMIASIS (SCHISTOSOMA MANSONI)
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ASYMPTOMATIC CARRIAGE OF SEROGROUP W135
MENINGOCOCCUS IN NIAMEY (NIGER): RELATIONSHIP
WITH ACQUIRED PROTECTIVE IMMUNITY
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Schistosome infection is a major public health concern affecting
millions of people living in tropical regions of Africa, Asia, and
South America. Schistosomes cause mild clinical symptoms in most
subjects, whereas a small proportion of individuals presents
severe clinical disease (as periportal fibrosis PPF) that may lead to
death. Severe PPF results from an abnormal deposition of extracellular matrix proteins in the periportal spaces due to a chronic
inflammation triggered by eggs and schistosome antigens.
Extracellular matrix protein production is regulated by a number
of cytokines, including IFN-gamma.
We have evaluated several polymorphisms in IFNG gene in a population living in an endemic area for Schistosoma mansoni in
Sudan. Two polymorphisms located in the third intron of the IFNgamma gene were found to be associated with PPF. The IFNgamma +2109 A/G polymorphism is associated with a higher risk
for developing PPF, whereas the IFN-gamma +3810 G/A polymorphism is associated with less PPF. These polymorphisms result in
changes in nuclear protein interactions with the intronic regions
of the gene, suggesting that they may modify IFNG transcription.
Indeed, our group has shown previously that PPF is controlled by
a major locus located on chromosome 6q22-q23, closely linked to
the gene encoding the alpha-chain of the IFN-gamma receptor,
and low IFN-gamma producers have been shown to have an
increased risk of severe PPF. Together, these observations support
the view that IFN-gamma plays a critical role in the control of PPF
in human schistosomiasis.

Immunity to meningococcal disease is dependent upon serogroup
specific serum IgG with complement-dependent bactericidal
activity. To investigate the dynamics of meningococcal asymptomatic carriage and its role in inducing protective immunity, a longitudinal survey was carried out in Niamey, Niger, on 287 schoolchildren. Between February and June (epidemic season), participants were taken 3 oro-pharyngeal swabs and 2 serum samples.
Meningococci were isolated and characterized using standard
techniques. Serogroup W135, A and C isolates were obtained
from at least one swab in 10.7%, 7.0% and 0% of children,
respectively. The isolates have been characterized by sequence
typing. Protective immunity to serogroups A and W135 was
defined as specific IgG ≥ 2µg/ml using ELISA or bactericidal assay
(BA) titer ≥ 8. At their inclusion in the survey, most children had
bactericidal titer against serogroup A and no significant increase
occurred during the follow-up. According to the ELISA titers, the
proportion of children protected against serogroup W135
increased significantly (13.8% to 19.1%), but the increase was not
significant using BA (10.1% to 11.6%). At the end of the followup, a significant association was observed between an asymptomatic carriage of serogroup W135 strains during the survey and a
protective immunity to this serogroup, using either ELISA or BA.
For the 3 serogroups, the results from ELISA and BA were significantly correlated.
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EVALUATION OF A HIV CARE PROGRAM IMPLEMENTED
IN 13 SUB-SAHARAN AFRICA COUNTRIES

EXPERIMENTAL SEVERE FALCIPARUM MALARIA
IN SQUIRREL MONKEY
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3. Jikei University, TOKYO, JAPAN

Background. In Sub-Saharan countries, access to antiretroviral
treatment remains a major challenge for people living with
HIV/AIDS. In response, Abbott Laboratories’ HIV Care Program,
under the management of Axios International, has offered its
two antiretroviral medications, Kaletra® (lopinavir/ritonavir) and
Norvir® (ritonavir).
Objective. To evaluate the success of the HIV Care Program in
providing antiretrovirals to the countries most in need.
Methods. For each of the 13 Sub-Saharan Africa countries participating in the HIV Care Program, we analysed the relationship between
the number of persons treated annually by antiretrovirals with four
national macroeconomic indicators: HIV prevalence, Proportion of HIV
positive persons Requiring Treatment (PRT), Gross Domestic Product
(GDP) and Annual Expenditure of Health per Capita (AEHC).
Results. There was a statistically significant positive correlation
with two macroeconomic indicators: the GDP (r = 0,66; p = 0.015)
and the AEHC (r=0.70; p=0.008). There was a positive but not statistically significant correlation with the HIV prevalence. There
was no significant association with the PRT.
Conclusion. We observed that poorer countries access antiretrovirals at a lower rate suggesting that costs of drugs is not the only
barrier to the access to antiretrovirals. We also observed that the
proportion of HIV positive persons requiring treatment does not
seem to be a significant predictor of access to antiretroviral treatment. This merits further study into potential interventions to
overcome these barriers to accessing programs such as HIV care.

Plasmodium falciparum infection leads to trias (anemia, fever,
splenomegaly) and is often followed by life-threatening complications. However, the pathogenesis of malaria remains poorly
understood. The squirrel monkey (Saimiri sciureus) and the owl
monkey (Aotus trivirgatus) are well known experimental animals
sensitive for P. falciparum infection. In the present study, to develop a suitable experimental model for severe falciparum malaria,
squirrel monkeys were inoculated with fresh blood from squirrel
monkeys infected with P. falciparum ICH/1 CDC strain. Parasites
were first detected in the peripheral blood after 1 day, and parasite density increased and reached to the maximum (25.7 to
51.3%) between day 7 and day 12 of infection. Infected monkeys
showed high body temperature with 48-hour periodicity and
developed coma after 7 days. Infected monkeys died between day
8 and day 12 of infection. By postmortem examination, petechial
hemorrhages on the cut surface of the cerebrum and cerebellum,
marked splenomegaly, and severe normocytic anemia were
noticed. By histopathological analysis, ring haemorrhage in white
matter of cerebral tissue, sequestration of IRBCs in blood vessels
of visceral organ, and massive accumulation of mononucleus cells
in the spleen were observed. By immunohistochemical analysis of
the spleen, remarkable increase of MRP8/14 positive
macrophages in the red pulp was observed. In conclusion, squirrel
monkey is suitable experimental model with similar symptoms
and histophathological changes observed in human.
YI-169

YI-167

SHORT TERM TONOMETRIC RESULTS AFTER DEEP
SCLERECTOMY AND EXTERNAL TRABECULECTOMY
IN BLACK AFRICANS

HIGH GRADE CHLOROQUINE RESISTANT PLASMODIUM
VIVAX IN PAPUA, INDONESIA: POTENTIAL
FOR AMODIAQUINE AS SALVAGE THERAPY

SARR M.H., ANDRIAMARO H., GUÈYE N.N., SECK .C.M.,
AGBOTON G., SECK S.M., ALIOU L., LAM A.

RATCLIFF A.1, SISWANTARO H.5, KENANGALEM E.4,
RUMASEUW R.3, EBSWORTH E.P.3, EDSTEIN M.D.2, ANSTEY
N.M.1, PRICE R.N.6, TJITRA E.5

Hpd, DAKAR, SÉNÉGAL

Goal. The external trabeculectomy became an indication of
choice in open angle glaucoma with high risk. The purpose of this
prospective study is to study the evolution of the Intra Ocular
Presure ( IOP) after a deep sclerectomy with external trabeculectomy normally carried out.
Materiel and method. This study relates patients with variable
stages of open angle glaucoma operated of external trabeculectomy between July 2002 and August 2004. The operating technic
consisted of a deep sclerectomy with an external trabeculectomy,
without antimitotic, without scleral suturing nor interposition of
material. The IOP target were systematically raised. The other criteria of inclusion are: an intervention without incident,and control at 3 months. 35 eyes of 28 patients were retained.
Results. The average age is 49 years. The initial average IOP is
34,7 mm Hg. It is 24,4 mm Hg under treatment, for an average IOP
target of 19,6 mm Hg. In post operational the average IOP generally remained under IOP target level. It is 15 mm Hg at 3
months. At 6 months, 29 patients (83 % of the cases) were reexamined. The average IOP went up to 15, 8 mm Hg and the IOP
target unfulfilled in 17% of the cases. Fifteen patients (42 % of
the cases) had at least 12 months of follow-up with an average
PIO of 16,3 mm Hg .
Conclusions. The evolution shows a progressive increase of the
IOP with time. However the target IOP gives an overall satisfactory tendency. These results with the reserves which are essential,
let think that the external trabeculectomy is an alternative, applicable to the black, African glaucoma , and more particularly its
youthful forms and or discovered in very late stage.
Key words. Open angle glaucoma, Black Africans , Deep sclerectomy , External trabeculectomy.

1. Menzies School of Health Research, DARWIN, AUSTRALIA
2. Australian Army Malaria Institute, BRISBANE, AUSTRALIA
3. International SOS, TIMIKA, INDONESIA
4. Dinas Kesehatan Kabupaten, TIMIKA, INDONESIA
5. National Institute of Health Research and Development, JAKARTA,
INDONESIA
6. Centre for Vaccinology & Tropical Medicine, OXFORD, UK

Aims. High levels of chloroquine resistance (CQR) have been
described in P.vivax from the northern regions of Papua, Indonesia.
This study was conducted to determine the prevalence of CQR in
the Timika region in the southern part of Papua and provide preliminary data on the efficacy of amodiaquine salvage therapy.
Methods. Consecutive patients presenting to a rural clinic were
enrolled into a prospective efficacy study. Patients with vivax
malaria were treated with supervised chloroquine and followed
for 28 days before receiving a 14 day course of unsupervised primaquine. Patients failing therapy were retreated with a three
days of amodiaquine.
Results. Between April and June 2004 40 patients with P. vivax
infections were enrolled in the study. Early treatment failures
occurred in 6 patients (15%). The overall cure rate by day 28 was
28% (8/29). Plasma chloroquine concentrations were available at
the time of reappearance in 33% (7/21) patients failing therapy;
all had drug levels in excess of the MIC (15ng/[ml]). None of the
10 patients retreated with amodiaquine and followed for 28 days
failed therapy.
Conclusions. High grade chloroquine resistant P. vivax is prevalent in the southern Papua, but preliminary findings suggest
amodiaquine maybe efficacious. Studies to determine alternative
treatment strategies are in progress.
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POPULATION BIOLOGY OF MULTISPECIES HELMINTH
INFECTION: INTERSPECIFIC INTERACTIONS AND
PARASITE DISTRIBUTIONS
BASAEZ M.G.1, BOTTOMLEY C.2, ISHAM V.2
1. Imperial College London, LONDON, UK
2. University College London, LONDON, UK

Despite evidence for the existence of interspecific interactions
between parasitic helminths, there has been no theoretical exploration of their effect on parasite distribution among hosts. We use
a deterministic model for the accumulation and loss of adult worms
of two hypothetical interacting helminths to motivate a stochastic
model. Models are calibrated with parameters from helminths of
medical and veterinary importance. The mean worm burden and
the variance to mean ratio (VMR) of each species, and the correlation between species are used to describe parasite distributions
within host age-classes. Interspecific interactions can produce convex age-intensity profiles (ascribed to the operation of acquired
protective immunity or age-specific changes in exposure in singlespecies analyses), and will impact the level of parasite overdispersion (as measured by the VMR). In the absence of correlated exposure, and when either intra- or interspecific (synergistic) effects are
strong, correlations between the two species may approach zero in
older host age-classes. Examining correlations in young hosts may,
therefore, provide a possible means of identifying interspecific
interactions. The presence of correlated exposures (e.g., due to similar parasite biology and/or transmission routes) may lead to counterintuitive results, making interpretation of correlations more difficult. In the absence of interaction, strong positive (spurious) correlations may be generated by averaging across host age-classes
(often done in wildlife parasitological surveys).
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M o n d a y t o Tu e s d a y s e s s i o n
P001

P002 bis

TRADITIONAL NOSOLOGY OF INFANTILE DISEASES
IN WEST IVORY COST AND CONSEQUENCES FOR
MALARIA CARE

DRUG-RESISTANT MALARIA IN BANGUI (CENTRAL
AFRICAN REPUBLIC): AN IN VITRO ASSESSMENT

ASSI S.B.1, GAZIN P.2, HENRY M.C.1, SOMIAN A.1, NZEYIMANA I.3,
MONJOUR L.4, DELMONT J.5

Institut Pasteur de Madagascar, ANTANANARIVO, MADAGASCAR

1.
2.
3.
4.
5.

We used an in vitro isotopic drug sensitivity assay to assess the
sensitivity of P. falciparum isolates collected in Bangui (CAR) between
March and July 2004. We tested antimalarials that are currently in
use in the CAR (chloroquine, amodiaquine, quinine and
pyrimethamine), antimalarials that will become available in this
region in the future (artemisinin and halofantrine) and prophylactic antimalarials (mefloquine, doxycycline, atovaquone). The
proportion of resistant isolates was 37% for chloroquine, 15.9%
for amodiaquine, 0% for quinine, 0% for dihydroartemisinin,
1.6% for mefloquine, 3.8% for halofantrine, 4.0% for atovaquone, 38.3% for pyrimethamine. No multi-resistant isolates
(showing resistance to more than three drugs) was found. A positive correlation was found between the IC50 values for the following drugs: chloroquine and amodiaquine, quinine and halofantrine, chloroquine and dihydroartemisinin, chloroquine and
halofantrine, amodiaquine and dihydroartemisinin, dihydroartemisinin and mefloquine, chloroquine and quinine, quinine
and dihydroartemisinin. These findings suggest that Ministry of
Health should recommend a interim policy with AQ+SP combination as the first line antimalarial drug in Bangui, until best alternative treatments like Artemisinin-based Combination Therapies
(ACT) become available at low prices in the CAR.

MÉNARD D.

Centre Pierre Richet, BOUAKÉ, RCI
IRD, MARSEILLE, FRANCE
Faculty of Medicine, MARSEILLE, FRANCE
ISD, PARIS, FRANCE
CFRMST, MARSEILLE, FRANCE

In an rural area of intense and permanent malaria transmission in
Southwest Ivory Cost, traditional midwifes, who have also an
important function for the children health and care, were interviewed in 2002 about their knowledge of the infantile diseases.
Their nosology is greatly based on the symptoms and on etiologic explanations by the perturbation of the humours. So, the accumulation of a viscous liquid in different parts of the body, especially in the chest, the throat or the head, explains numerous
febrile or afebrile diseases, including malnutrition. Some pathologies, particularly the convulsions, are described by analogy with
the comportment of animals. Relations between these entities
and the biomedical ones are difficult to establish. The traditional
care and treatments result from these concepts. A vomiting or
suffering diarrhoea child is subjected to devices for an evacuation
of his excess of liquid. Yellow brews are used against jaundice.
Furthermore, it appears an important mistrust of the medical
treatments particularly for all the parenteral therapies. Health
facilities are only used in the last instance. Their bad reputation is
confirmed by the high rate of mortality of patients coming often
too late. To improve malaria care, health-care workers have to
take in consideration these concepts and also to prove their abilities to good medical practices.

P003

IN VITRO AND IN VIVO ANTIPLASMODIAL ACTIVITY
OF MOMORDICA BALSAMINA, A PLANT TRADITIONALLY
USED IN NIGER
BENOIT-VICAL F.1, GRELLIER P.2, IKHIRI K.3, LELIÈVRE J.1,
ABDOULAYE A.3, MOUSSA I.3, OUSMANE A.3, BERRY A.4,
POUPAT C.5

P002

FAILURES OF SEVEN-DAY COURSES OF ARTESUNATE
IN A NON-IMMUNE POPULATION IN BANGUI
(CENTRAL AFRICAN REPUBLIC) ARE ASSOCIATED
WITH DIMINISHED SENSITIVITY OF P. FALCIPARUM

1. LCC-CNRS, TOULOUSE, FRANCE
2. Muséum National d’Histoire Naturelle, PARIS, FRANCE
3. Université A. Moumouni, NIAMEY, NIGER
4. CHU Rangueil, TOULOUSE, FRANCE
5. Institut de Chimie des Substances Naturelles du CNRS, GIF SUR
YVETTE, FRANCE

MÉNARD D.
Institut Pasteur de Madagascar, ANTANANARIVO, MADAGASCAR

The situation of Malaria in Africa has become worse because of
the spread of antimalarial drug resistance, there is thus an urgent
need to find new and cheap drugs and herbal medicines appear
to be indispensable in this fight against this disease. In the present work, we report the study of the in vitro and in vivo antimalarial activity of Momordica balsamina alone or in a traditional mixture used to treat malaria in Niger. Extracts were obtained
after extraction by several kinds of solvents and tested on three
strains of Plasmodium falciparum: F32-Tanzania, chloroquine-sensitive, FcB1-Colombia, chloroquine-resistant and FcM29Cameroon, highly chloroquine-resistant. The antimalarial activities of these 25 extracts determining by the IC50 values, ranged
from 3 to 300 µg/ml from solvent to solvent. The methanol
extracts of Momordica balsamina alone and of its traditional mixture (Momordica-Limeum-Sesamum) giving the best results in
vitro were tested in vivo on P. vinckei petteri with the Peters-4-day
suppressive test. The ED50 obtained (from a dose-activity curve for
the 50% effective dose comparatively to mice-control without
treatment) was 50 mg/kg/day by oral route administration. In parallel, no toxicity on healthy mice was shown by administration of
either 200 or 400 mg/kg/d (ie 4 to 8 times more than DE50) during
four consecutively days over 60 days.

Since 2000, WHO and International Artemisinin Study Group recommend the use of artemisinin compounds only in combination
with other anti-malarials or if they are given alone in a seven-day
treatment course. We assessed the efficacy and the safety of a
seven-day course of artesunate for the treatment of uncomplicated Plasmodium falciparum malaria in fifty-five non-immune
patients living in Bangui, Central African Republic. The parasitological cure rates were 100%, 95% and 85% at day 14, 28 and 42,
respectively. There were no significant differences in parasitaemia
density, IC50 of dihydroartemisinin and pfmdr-1 codon 86
between patients who were cured and those that displayed
recrudescence. However, the IC90 for dihydroartemisinin (fivefold higher for isolates from recrudescent patients) and the MOI
(two-fold higher number for genotypes of isolates from recrudescent patients) differed between the two groups.
We demonstrate that the association between recrudescence and
diminished sensitivity and suggests that the use of artemisinin
compounds alone will select resistant strains. We concluded that
artesunate should not be used in monotherapy even in seven-day
courses, but only in combination with other anti-malarials to prevent the emergence of resistant P. falciparum.
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most antimalarial drugs. We therefore tested the effectiveness of
the OptiMAL test for monitoring treatment outcome 2, 7 and
14 days after initiation of second-line treatment in a set of chloroquine failure malaria cases, which are known to frequently harbour gametocytes. Of 235 cases with confirmed P. falciparum
blood stage infections, 27% also had gametocytes at baseline.
Prevalence of gametocytaemia peaked on day 7 with 42%, before
dropping to 25% on day 14. Among samples with gametocytes
only, the test was positive in 72% of those with > 500 gametocytes/µl and 48% of those with 200-499 gametocytes/µl. The presence of gametocytes thus severely affected the performance of
the OptiMAL test at follow-up time points. On day 2, the
OptiMAL test performed badly with both sensitivity and specificity below 60% compared to light microscopy. Performance
improved on day 7 and 14 with specificities of 78% and 92% and
negative predictive values of 98% and 97%, respectively.
However, specificity (67% and 39%) and positive predictive values
(14% and 22%) remained low. The present study clearly demonstrated a high sensitivity of the OptiMAL test to detect P. falciparum gametocytes that limits its use to monitor treatment in circumstances where gametocytaemia is common.

P004

STAGE-SPECIFIC ACTIVITY OF ARTEMISININ,
CHLOROQUINE AND TRIOXAQUINE DU1302,
A NEW ANTIMALARIAL DRUG
LELIÈVRE J.2, BENOIT-VICAL F.1, MAGNAVAL J.3, MEUNIER B.2
1. INSERM, TOULOUSE 4, France
2. LCC-CNRS, TOULOUSE, France
3. CHU Rangueil, TOULOUSE, FRANCE

One of the interesting step in the development of new antimalarials is the determination of the exact moment at which the
drugs act, during the 48-hours cycle of Plasmodium falciparum.
This moment remains in vitro uncertain for both chloroquine, the
widely used antimalarial drug, and artemisinin, the sesquiterpene
isolated from chinese wormwood which has a high antimalarial
value. The experiments here presented determine precisely in
vitro this moment for these two drugs and for the trioxaquine®
DU1302. The trioxaquines are new antimalarial chimeric molecule
which combine in a single molecule a peroxidic entity acting as a
potential alkylating agent (such as in artemisinin) and an antiplasmodial aminoquinoline (such as chloroquine) known to easily
penetrate within parasites. Firstly, parasites were highly synchronized using a two-step procedure using Plasmion® and D-Sorbitol.
Then, parasites were incubated in vitro with different concentrations of each drug during each one of the 8 successive 6-hours
periods of the P. falciparum life cycle. Like this, we demonstrate
an inhibition of the parasitical growth during the first third of the
cycle (0 to 30th) when incubation was done with artemisinin and
trioxaquine DU1302 whereas with chloroquine the inhibition
appears in the second third with a maximum activity between the
24th and the 30th hour of the Plasmodium falciparum life cycle.

P007

MALARIA AND PREGNANCY: IS PLACENTAL INFECTION
AT DELIVERY A GOOD INDICATOR?
BARRO D.1, MARY J.Y.2, COTTRELL G.3, COT M.3
1. Centre Hospitalier Universitaire Souro Sanou, BOBO DIOULASSO, BURKINA FASO
2. Institut National de la Santé et Recherche Médicale, PARIS, France
3. Institut de Recherche pour le Développement, PARIS, FRANCE

Background. Placental infection measured by placental smear at
delivery is a standard indicator, widely used to characterize malaria infection in pregnant women. However, this indicator may be
inappropriate to describe the evolution of infection throughout
pregnancy. A single measure can hardly reflect the entire history
of infection during pregnancy.
Methods. To investigate the relation between this indicator and
peripheral infection during pregnancy, we used data collected in
a randomized trial of malaria prophylaxis in pregnant women in
Burkina Faso, 1987-1988, during which repeated measures of
peripheral infection were taken. In a cohort including 928
women, we analysed placental infection using a logistic model,
with two methods for handling missing data (missing data indicator and multiple imputation of chained equations).
Results. In addition to usual cofactors (gestation rank, delivery
relatively to transmission period, intake of prophylaxis), peripheral infection during two periods of pregnancy was significantly
related to placental infection at delivery, before the fifth month:
odds ratio 2.9 (95% confidence interval 1.3 to 6.3); and after
seven months: odds ratio 4.9 (95% confidence interval 2.7 to 8.8).
Conclusion. This suggests that peripheral infection at the beginning of pregnancy may persist within the placenta throughout
gestation, with possible adverse consequences for the foetus.
Therefore, placental infection appears to be a good indicator of
the women’s parasitological status during pregnancy.

P005

ANTIMALARIAL AND NEUROPSYCHIATRIC DISORDERS
LEDOUX A., CLERVOY P.
HIA Sainte-Anne, TOULON ARMÉES, FRANCE

The authors present the clinical case ok a 57 years old female,
who suffered a severe acute anxiety disorder with hallucinations,
while under antimalarial prophylaxis with mefloquine during a
trip to Vietnam.
A review of the medical literature on this topic gives an indication
of the risk of neuro-psychiatric disorder related to antimalarial
treatment:
1. The emergence of neuro-psychiatric symptoms during a stay in
endemic area requires a comprehensive investigation including
the detection of plasmodium falciparum. A Post Malaria
Neurological Syndrome (PMNS), occurring after the clearance of
parasitemia, has also been described.
2. Mefloquine is contraindicated for any patient with a recent
psychiatric medical history, including anxiety disorder and depressive disorders.
3. When prescribed mefloquine, the patient should be given
detailed information on the risks, and how to manage a psychiatric disorder occurring while under treatment.
4. Some authors contraindicate the association of mefloquine
with alcohol or psychotropic drugs, hormonal contraception, or
any drug known to modify liver or thyroid functions.

P008

REGIMEN STRATEGY TO DECREASE ARTEMISININ
AGENTS RELATED FAILURE AND RECRUDESCENCE
IN SEVERE AND COMPLICATED MALARIA TREATMENT

P006

LI Q., MILHOUS W., WEINA P.

THE EFFECT OF PLASMODIUM GAMETOCYTES ON THE
PERFORMANCE OF THE OPTIMAL RAPID DIAGNOSTIC
TEST TO MONITOR TREATMENT OUTCOME

Walter Reed Army Institute of Research, SILVER SPRING, USA

Artemisinin derivatives immediate decrease parasitemia with
rapid recovery of the patient than other antimalarials. However,
high recrudescence and irreducible failure pose potential problems for these agents. In order to determine the optimal regimen(s) in artemisinin therapy, efficacy and pharmacokinetics
studies were conducted in animal species. The data demonstrated
that arteether (AE) exposure concentration at a significantly neurotoxic dose (25 mg/kg daily for 7 days intramuscularly) was
17.96 µg·h/ml for the area under the curve (AUC), which was
almost one-fifth compared to the total AUC (85.68 µg·h/ml) of
artelinic acid (AL) at the same regimen without any sign of toxic-

REEDER J.C.1, GINNY M.2, BETUELA I.1, MUELLER I., GENTON B.3
1. PNG Institute of Medical Research, GOROKA, PAPUA NEW GUINEA
2. PNG Institute of Medical Research, MADANG, PAPUA NEW GUINEA
3. Swiss Tropical Institute, BASEL, SWITZERLAND

It has been argued that parasite lactase dehydrogenase (pLDH)
based rapid diagnostic tests (RDT), such as the OptiMAL test, may
be used to monitor the outcome of antimalarial treatment in
areas where quality microscopy is not available. However, pLDH is
also produced by gametocytes that are not effectively cleared by
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ity. Even at high dose of 100 mg/kg for 7 days, AL produced
341.88 µg·h/ml AUC but did not induce significant neurotoxicity.
The results suggest that the 5-19 times higher exposure levels of
AL do not seem to be a factor in causing the neurotoxicity, whereas the exposure time of AE (174.45 hr), which was 3-fold longer
than that of AL (62.5 hr), likely induced the neurotoxicity.
AL 95 µmole/kg cleared parasitemia in all cases with a short PCT
(57.2 hr) and 100% recrudescence. At the equimolar dose, AE
exhibited a long PCT (148.0 hr) but affected curative potency with
33% recrudescence, suggesting that the long half-life (20.03 hr)
of AE is necessary to reduce recrudescence and failure. Therefore,
a high artemisinin loading dose with short half-life would allow
rapid parasite clearance without risking toxicity. A lower maintenance dose of artemisinins or other drugs with longer half-life
should decrease the recrudescence and failure rates in treating
severe and complicated malaria.

test was performed in all 3 patients at normal body temperature.
The test reproduced the characteristic ECG abnormalities of the
disease and confirmed the diagnosis of BS. The disclosure of a BS
during malaria attack is a therapeutic problem, due to potential
proarrhythmic effects of some antimalaric agents which could be
increased in that situation. Furthermore, the choice of a future
antimalarial prophylaxis remains a problem for those patients.
P011

SYNTHESIS AND ANTIMALARIAL ACTIVITY OF PYRROLO[3,2-F]
QUINAZOLINE-1,3-DIAMINE DERIVATIVES
GUAN J., ZHANG Q., SKILLMAN D., LIN A.
Walter Reed Army Institute of Research, SILVER SPRING, USA

WR227825, a derivative of pyrroloquinazolinediamines, is one of
the most potent antimalarial agents ever reported. Targeting
dihydrofolate reductase (DHFR), this compound displayed not
only high in vitro efficacy against P. falciparum but also highly
active against P. berghei in a rodent model. However, WR227825
exhibited high host toxicity. The low therapeutic index as well as
the extremely low solubility in common organic solvents and
water have severely limited its value as an antimalarial agent.
New carbamates derivatives of WR227825 with modifications at
amino groups were synthesized initially to improve the solubility,
which also demonstrated high in vivo activity and much higher tolerance in mice than the parent compound. The low in vitro activity
suggested that carbamates may act as prodrugs which generate parent compound in vivo. However, the high in vitro activity was found
in carboxamides and imides derivatives, with which amino groups
tied down by chemically and enzymatically stable functionalities.
Since the amino groups are essential for the DHFR inhibition, these
compounds may possess intrinsic antimalarial activity through a target different from DHFR. One of the best derivatives displayed
promising in vivo efficacy in rats, mouse, Rheus and Aotus monkey.
This compound has also shown a very high therapeutic index (> 160)
in rats. No host toxicity was observed at any dose in efficacy studies
in all species of animal models studied.

P009

LIVER DYSFUNCTION IN PATIENTS INFECTED WITH
PLASMODIUM MALARIAE
TANGPUKDEE N., WILAIRATANA P., KRUDSOOD S.,
THANACHARTWET W., LEOWATTANA W., LOOAREESUWAN S.
Mahidol University, BANGKOK, THAILAND

We performed a prospective laboratory study on 54 patients with
acute Plasmodium malariae infection admitted to Bangkok
Hospital for Tropical Diseases between 1999 and 2004. The objective of the study was to document changes in hepatic biochemical indices after treatment with artemisinin derivatives. Thirteen
patients (24%) were lost to follow up a median of 20 days after
admission (range14-21days) for reasons not related to adverse
effects. Forty-one patients (76%) completed the 28 day follow up
period. On admission, 8 patients (15%) had slight increases in
both direct and total bilirubin; median (range) values were
0.91 mg/dL (0.67-1.50) and 2.04 mg/dL (1.30-2.68), respectively.
Twelve patients (23%) had raised alkaline phosphatase levels
(median 234.5U/L, range 153.0-322.0). Eighteen patients (34%)
and 17 patients (32%) had slight increases in serum aspartate
aminotransferase and serum alanine aminotransferase; median
(range) values were 60.0 U/L (40.0-216.0) and 54.0 U/L (40.0385.0), respectively. Twenty-five patients (47%) had hypoalbuminemia; median (range) value was 3.0 g/dL (2.1-3.5). Serum liver
function tests and physical examinations were performed weekly
during the 28 day follow-up period. Serum bilirubin, aspartate
aminotransferase and albumin returned to normal within one
week, and serum alkaline phosphatase and alanine aminotransferase returned to normal within two weeks. We conclude that
patients with Plasmodium malariae infection had minimal abnormalities in liver biochemical indices, predominantly raised alkaline phosphatase and aminotransferase levels, and hypoalbuminemia. These minor abnormalities return to normal within two
weeks after antimalarial drugs were administered.

P012

ULTRASTRUCTURAL ASSESSMENT OF PLASMODIUM
FALCIPARUM IN AGE FRACTIONATED THALASSAEMIC
ERYTHROCYTES
SENOK A.1, ISMAEEL A1., NELSON A.2, LI K.2, OPPENHEIMER S.3
1. Arabian Gulf University, MANAMA, BAHRAIN
2. The Chinese University of Hong Kong, KONG KONG, SAR CHINA
3. University of Oxford, OXFORD, UNITED KINGDOM

In previously reported work using age-fractionated erythrocytes,
we demonstrated the role of oxidant stress in the protection
against malaria in thalassaemia. Light-microscopic evidence of
parasite damage in old thalassaemic erythrocytes during the third
cycle of culture (96-144hr) was also demonstrated. To further
investigate this parasite damage, ultrastructural assessment using
transmission electron microscopy (TEM) was carried out.
Plasmodium falciparum (FC27 strain) growing in age-fractionated
thalassaemic trait (a and b) and normal RBC were examined using
TEM from 96-144hr of culture. No parasite abnormalities were
observed in normal RBC, however, parasites in old thalassaemic
RBC showed evidence of damage which worsened with increasing
culture duration. There were cytoplasmic alterations and the parasite cytoplasm became increasingly loose, grainy with multiple
fissures and ribosomal damage. Discontinuity of the nuclear
membrane with abnormal nucleolus was observed at 120hr.
Cytosomes remained normal but damaged food vacuoles with
shrunken disintegrating parasites were observed at 144hr. These
changes are compatible with cellular degeneration and developmental retardation and would explain the already reported lightmicroscopic findings of schizont maturation arrest and reduced
re-invasion rates in parasites cultured in old thalassaemic erythrocytes. Artemisinin, which induces free oxygen radicals, has been
reported to cause similar damage in malaria parasites. Increased
free radicals associated with old thalassaemic erythrocytes would
explain these changes thus further supporting the role for oxidant stress in the protective mechanism.

P010

MALARIA ATTACKS REVEALING A BRUGADA SYNDROME
HENO P., BRAEM L., MIOULET D., PAULE P., SIMON F.,
TOUZE J.E., HOVETTE P., FOURCADE L.
Laveran Hospital, MARSEILLE, FRANCE

The Brugada syndrome (BS) is a major cause of sudden death by
malignant ventricular arrhythmia in young men with no evidence
of structural heart disease. The electrocardiogram (ECG) shows a
characteristic pattern with ST-segment elevation in V1 and V2
leads. These transient repolarization abnormalities are linked to a
genetic modification in cardiac ionic channels which is temperature dependent. A few observations have reported the occurrence
of these ECG modifications and of malignant ventricular arrhythmia during febrile state, but never during malaria. We report 3
observations of patients referred for malaria attacks with fever
superior to 40°C which disclosed a typical ECG pattern of BS, without any ionic changes. No ventricular arrhythmia occurred. The
patients’ ECG returned to normal after the febrile state disappeared. Structural heart disease was ruled out for all 3 patients.
The ECG modifications specificity was controversial for one patient
taking mefloquine chemoprophylaxis. An intravenous ajmaline
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in a prophylactic purpose, shows for these patients, a chronic evolution of psychiatric disorder. If the taking of drugs cannot be
considerated as the causal factor of the psychiatric disorder of
chronic evolution, it can be put forward as liked by the patient.
This fact introduces a particular dimension in the therapeutic relation. This can be the point of fixation of claim attitudes.
We would like to discuss about these different points.

P013

OUT- BREAK INVESTIGATION OF NEEDLE-SHARING
INDUCED MALARIA, AHWAZ, IRAN
ALAVI S.M.
Joundishapour University of Medicine Sciences, AHWAZ, IRAN

Malaria is an illness caused by one or more of the four plasmodia
that infect humans: P. falciparum, P. vivax, P. ovale and P. malariae.
Human acquire malaria from sporozoites (infective form of plasmodium) by the bite of infected anopheline mosquitoes.
Malaria is very rarely induced by needle-sharing among intravenous drug users (IVDUs) addicts because the contaminated
blood producing these infections contains asexual (or sexual) stage
parasites. This investigation was conducted to control a febrile illness among prisoners in a jail in Ahwaz in (summer, 2001).

P016

EFFICACY OF CHLOROQUINE + SULFADOXINEPYRIMETHAMINE (CQ+SP) VERSUS ARTEMETHER +
LUMEFANTRINE (AL) FOR THE TREATMENT OF
UNCOMPLICATED PLASMODIUM FALCIPARUM MALARIA
IN ISABELA AND KALINGA PROVINCES, THE PHILIPPINES
CALA R.L.1, LAZARO A.2, AUMENTADO C.3, BAQUILOD M.4,
BUSTOS M.D.5, JOHN M.6, GUBALLA F.5
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RED BLOOD CELL POLYMORPHISMS ARE RELATED
TO MILD MALARIA IN SENEGAL
PELLEAU S.1, GUITARD J.1, TOLY C.1, NGOM M.I.1, WATIER L.2,
GAYE O.3, GARCIA A.1, MIGOT-NABIAS F.1
1. IRD, DAKAR, SENEGAL
2. IRD, PARIS, France
3. UCAD, DAKAR, SENEGAL

Pinukpuk Rural Health Unit, KALINGA, PHILIPPINES
San Mariano Rural Health Unit, ISABELA, PHILIPPINES
Integrated Provincial Health Office, ISABELA, PHILIPPINES
Infectious Disease Office, Department of Health, MANILA, PHILIPPINES
Research Institute for Tropical Medicine, MUNTINLUPA CITY, PHILIPPINES
Malaria Branch, Centers for Disease Control and Prevention, ATLANTA, USA

To assess the Philippines’ new drug policy, CQ+SP as 1st line and
Artemether-Lumefantrine (AL) as 2nd line drug, a therapeutic efficacy surveillance was started in 2 northern provinces Kalinga and
Isabela in 2003-2004. Uncomplicated Pf malaria patients were
randomly allocated to either CQ+SP or AL, followed up on days 1,
2, 3, 7, 14, 21, and 28, and parasitological and clinical responses
assessed according to the WHO 28-day protocol for evaluating
efficacy of antimalarial drugs. Out of 133 patients in Isabela, 6%
failed on CQ+SP. 3 were late treatment failures (LTF) and 1 early
treatment failure (ETF). No failures were observed in the AL
group, hence 94% Adequate Clinical and Parasitological
Response (ACPR) to CQ+SP and 100% to AL. Parasite and gametocyte clearance was faster in the AL group, 1.5 days vs, 1.9 days
in the CQ+SP group (p=0.000), and 5.4 vs. 11.2 days for CQ+SP
(p=0.002), respectively. Out of 107 patients in Kalinga, 5.6% failed
on CQ+SP, with 1 ETF and 2 LTF. There was 1 LTF in the AL group,
giving an ACPR of 94.4% to CQ+SP and 98% to AL. The AL group
showed faster fever and parasite clearance, 1.6 compared to 2.4 days
of CQ+SP (p=0.037), and 1.2 vs. 1.7 days of CQ+SP (p= 0.000),
respectively. Gametocyte clearance was also faster at 5.5 compared to 11.1 days of CQ+SP (p=0.009). Both regimens are effective and safe in the treatment of uncomplicated falciparum
malaria in the Northern Philippines, with an overall cure rate of
94% for CQ+SP and 99% for AL. CQ+SP offered improved efficacy
for falciparum malaria than monotherapy of either drug, but the
prolonged gametocytemia may result in continuing transmission.

Study design. Numerous studies have shown that most of red
blood cell polymorphisms protect from severe malaria. Such a
relation is much less clear for the non severe malaria attacks and
for the asymptomatic carriage of P. falciparum. The impact of red
blood cell polymorphisms on the parasitological and clinical presentation of P. falciparum malaria was assessed in a cohort of
Senegalese children.
Methods. The study took place in the Niakhar area (south-east
from Dakar) where malaria is endemic with a seasonal transmission. It concerned 464 children aged from 2 to 10 years. Ten parasitologic measurements were done between June 2002 and
December 2003, and an active survey of malaria attacks was performed in a sub-cohort of 169 children during the transmission
periods of 2002 and 2003.
Results. The frequencies of the host genetic factors were: blood
group O (0.52), hemoglobin S (0.14), G6PD A- deficient variant
(0.11) and -alpha3.7 type of alpha+-thalassemia (0.25). Sickle cell
trait and non-O blood groups were associated with protection
against mild malaria attacks. Children with alpha+-thalassemia as
well as girls with the G6PDA- variant tended to present lower parasite densities than others.
Discussion. The relations between human genetic determinants
and mild malaria or P. falciparum infection levels vary from one
population group to another. This may be linked to i) the degree of
penetrance of these genes, ii) the pressure exerted on the populations by other area-specific infectious diseases and iii) the genetic
heterogeneity of both parasites and human population groups.

P017

CEREBRAL MALARIA AT THE INFECTIOUS DISEASES
CLINIC IN FANN HOSPITAL IN DAKAR (SENEGAL)
DIENG Y., DIACK COULIBALY K., FALL N., NDOUR C.T.,
SEYDI M., SOUMARE M., DIOP B.M.

P015

PSYCHOTIC DISORDERS AND ANTI-MALARIAL DRUGS

Université Cheikh Anta DIOP, DAKAR, SENEGAL

VALLET D., BOISSEAUX H.
This study was conducted with a view to determine the prevalence of cerebral malaria and it’s epidemiology, clinical features
and prognosis at the infectious diseases clinic in Fann Hospital in
Dakar. Data were collected from patients files recorded from 2001
to 2003. Eighty-five cases of cerebral malaria were admitted to
the clinic, accounting for 18.3% of all malaria cases with a maximum number in November. The sex-ratio M/F was 1.9% and the
mean age of patients 29 years ± 15 [12-85 years]. Patients presented with either coma (72 cases) or mental confusion (13 cases)
along with fever (85.9%), convulsions (29.9%), meningeal syndrome (5.9%), focal neurological deficit (4.7%). Other severe
malaria conditions were observed: jaundice (6 cases), severe
anaemia (5 cases), acute renal failure (3 cases), circulatory collapse
(2 cases). Acute pulmonary infection (4 cases) and Salmonella spp
bacteraemia (1 case) occurred as complications during patients
hospitalisation. The case fatality rate was 27% (23 deaths) and
bad prognosis factors to be statistically significant were the co-

HIA Val de Grâce, PARIS, FRANCE

The psychiatric disorders linked with a side effect of the taking of
anti-malarial drugs are not exceptional. When they present a certain severity, particularly under the aspects of acute psychotic disorders, we wonder about their evolution.
Is it a temporary state in relation with the central neurological
effects of the anti-malarial drug or the drug taking is only itself
the favouring and circumstancial factor of the begining of a psychotic process?
Usually in literature, the authors emphasize rather on the
reversible characteristic of these disorders. A lot of these studies
are interested especially in the short-term evolution and don’t
give many indications about the following through long-term of
these states.
The experience, about two clinical cases without any psychiatric
antecedent, of psychotic disorder with the taking of mefloquine
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existence of other organ dysfunctions and occurrence of complications. No neurological sequelae was found among survivors.
Cerebral malaria lethality is still high enough to urge for the
improvement of working conditions in our clinic. Together with
promotion of preventive measures in the community, better
health care services will help reduce malaria related morbidity
and mortality.

malaria parasites. These compounds show moderate intrinsic in
vitro antimalarial activity against Plasmodium falciparum. The
effects of combining these acridone derivatives and CQ were
assessed in vitro against multidrug resistant parasites and CQ sensitive parasites. In vitro, these compounds increased the susceptibilities of drug-resistant parasites to CQ and other quinoline antimalarials. The potency of CQ for W2 and Dd2 strains of P. falciparum increased more than 90% (to a level approximately equivalent to that observed for the sensitive strain) in the presence of
1µM 10-(5-(diethylamino)pentyl)acridone, one of the lead compounds in this series. Structure-acitivity relationship of these
newly designed compounds as potential chloroquine-resistant
reversal agents will be profiled in this presentation.

P018

TREATMENT OF NON SEVERE MALARIA ACCESS
IN YOUNG CHILDREN IN NOSY-BORAHA
(MADAGASCAR): COMPARATIVE STUDY CHLOROQUINE
VERSUS PALUSTOP®.

P020

HOUZÉ P.1, RATSIMBASOA A.2, DELFOUR A.3, RANARIVELO A.2,
SAVAGE-HOUZÉ S.3, RANDRIANARIVELOJOSIA M.2, LE BRAS J.4

TYPHOID FEVER (TF) AND MALARIA:
REVIEW OF 14 HOSPITALIZED PATIENTS AT THE HÔPITAL
PRINCIPAL DE DAKAR

1. Laboratoire de Biochimie, Hôpital St Louis, 1 ave C. Vellefaux, 75010
PARIS, France
2. Groupe de Recherches sur le Paludisme, Institut Pasteur,
ANTANANARIVO, MADAGASCAR
3. Laboratoire de Biochimie, Hôpital St Louis, 1 ave C. Vellefaux, 75010
PARIS, France
4. Laboratoire de Parasitologie et CNRCP, Hôpital Bichat-Claude
Bernard, 46 rue H. Huchard, 75018 PARIS, FRANCE

LEFEBVRE N.1, NABETH P.2, CHEVALIER B.1, TINE R.1, NIANG A.1,
NDIAYE B.1, NDIAYE A.1, BA-FALL K.1, SANE M.1, MBAYE P.1,
DEBONNE J.3
1. Hôpital Principal de Dakar, DAKAR, SENEGAL
2. Institut Pasteur de Dakar, DAKAR, SENEGAL
3. Hôpital d’Instruction des Armées Laveran, MARSEILLE ARMÉES, FRANCE

Introduction. Nosy-Boraha island is a Plasmodium falciparum
endemic malaria area with an important associated mortality and
morbidity in young children. To increase treatment compliance
and to reduce cost, a presumptive treatment of malaria by a fixed
dose of chloroquine (Palustop®, Apex) has been evaluated.
Aim of the study. Efficiency and safety of Palustop® was compared to chloroquine using medical, biological and pharmacological criteria.
Methods. Between March and May 2004, 90 children (<5 years)
with fever (>38°C) were recruited in outpatient clinics and primary schools. Starting at day 0 and for 3 days, they randomly
received chloroquine (10/10/5 mg/kg, group I, n=43) or Palustop®
(150 mg or 75 mg (age <11 months)/day, group II, n=47). Medical
examination and parasitemia were performed every day (J0-J3).
Capillary blood spot samples (80 µL) were obtained at day 0 and
3 before analyzed by an HPLC assay.
Results. No significant difference was observed between the two
groups, for median age and the delay between the end of treatment and day 3 blood sample. Blood levels were significantly
higher after Palustop® for chloroquine (257.4 vs. 422.8 µg/L) and
monodesethylchloroquine (1272.1 vs. 798.3 µg/L). No significant
adverse effect was observed after Palustop® administration.
Treatment compliance was 98% with Palustop® vs. 86% with
chloroquine. Pre-medication with chloroquine was detected in
22% of children from clinics, and only 6% in those from primary
schools.
Conclusion. Preliminary results are in favor of a systematic presumptive treatment of non-severe malaria access by Palustop® in
young children from Nosy-Boraha.

Objective. To study the impact of malaria on TF clinical features
and outcome in children (C) and adults (A).
Method. A retrospective study of confirmed cases of TF (positive
blood or stool culture for Salmonella typhy) was carried out
between 1995 and 2002. We determined two groups according to
the results of thick blood film examination (TBFE) (G1: positive,
G2: negative). G1 and G2 were compared following demographic
elements, clinical features, laboratory findings and blood transfusion needs criteria.
Results. 55 of 70 patients had TBFE (14 in G1 and 41 in G2). 9 children (64.5%) were in G1 and 15 in G2 (36.2%). There were no significant differences in clinical features. All children from G1 had
anemia versus 74% in G2, 35.7% of patients from G1 had severe
anemia (< 7g/dl) versus 14.6% in G2. Blood transfusions were necessary in 5 patients (35.7%) from G1 and in 4 patients from G2
(9.8%) (p=0.03). Low platelet count was observed in 35.7% in G1
and 43.9% in G2. Complications occurred in 3 patients of G1
(21.4%) and 4 patients of G2 (9.8%).
Conclusion. Clinical signs and symptoms of TF seemed not to be
modified when associated to malaria (co-infections could be more
frequent in children). Co-infections were significantly associated
to anemia and transfusion needs. Few complications are found,
mortality is not changed.
P021

NEW ANTIMALARIAL DRUG DEVELOPMENT RESEARCH
IN JAPAN-1
MASUYAMA A.1, WU J.M.1, NAGWA A.A.2, KIM H.S.2,
WATAYA Y.2, NOJIMA M.1

P019

1. Osaka University, SUITA, JAPAN
2. Okayama university, OKAYAMA, JAPAN

SYNTHESIS AND EVALUATION OF N-10-SUBSTITUTED
ACRIDONE DERIVATIVES AS CHLOROQUININERESISTANCE REVERSAL AGENTS AGAINST
PLASMODIUM FALCIPARUM

Emerging and re-emerging infectious diseases have recently been
considered to be worldwide problems, and malarial infection,
which is a re-emerging infectious disease, has been attracted
attention.
In Japan, thorough comprehensive basic research of malaria
“Molecular development of malaria” was initiated in 1996 (supported by the Ministry of Education, Culture, and Science Grantin-Aid for scientific Research for a specified field A until March
2000). In the basic study, based on “Search for a target molecule
of drugs and development of a novel chemotherapeutic drug”,
we selected a biological difference between Plasmodium falciparum and the host (humans) as the molecular target of the drug
development, and started a project to develop a novel antimalarial drug by screening various compounds to produce a therapeutic drug highly selective for the molecular target.
We established an assay system of in vitro and in vivo drug effects
at the Faculty of Pharmaceutical Sciences, Okayama University
(representative: Yusuke Wataya). Between September 1996 and

KELLY J., WINTER R., SMILKSTEIN M., RISCOE M.
Portland VA Medical Center, PORTLAND, OREGON, U.S.A.

Drug resistant malaria has become one of the most important
health problems in recent years. While waiting for novel antimalarials to be discovered and developed, compounds with the
ability to restore the potency of chloroquine (CQ) against CQresistant parasites have the very real potential of returning this
inexpensive and safe drug back into the fight against malaria.
A series of novel compounds 10-(ω-(N,N-diethylamino-alkyl)
acridones, substituted at position 10 of the parent compound
9(10H)-acridone, with hydrocarbon chains in length ranging from
2 to 8 carbons with various tertiary amino groups at the terminal
position of the side chain were designed, synthesized and evaluated for their ability to counter CQ resistance in drug resistant
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December 2004, we received about 6,000 samples (including natural resources, synthetic organic compounds, and combinatorial
compounds) from 71 research institutions (research groups of
Japanese universities and pharmaceutical companies included),
and evaluated the antimalarial activity of about 5,500 samples to
select compounds that exhibited a good antimalarial effect on
only malaria plasmodium without toxicity for humans.
In the conferences, I would like to present about our results of
antimalarial drug development research in Japan.

P024

SICKLE CELL DISEASE AND HYPERREACTIVE MALARIAL
SPLENOMEGALY: TWO CASES IN YOUNG IMMIGRANTS
FROM AFRICA
BISOFFI Z.1, DE FRANCESCHI L.2
1. S. Cuore Hospital, NEGRAR (VERONA), ITALY
2. Department of Internal Medicine, University Hospital, VERONA, ITALY

Splenomegaly is a common clinical feature of both Sickle Cell
Disease (SCD) and Hyperreactive Malarial Splenomegaly (HMS).
We report two young sickle cell (SS) patients with a large
splenomegaly and hypersplenism. Both (Case 1: DS, male, 6-yearold, from Angola, and Case 2: AE, female, aged 17, from Nigeria)
gave a history of repeated painful episodes involving joints, chest
and left upper abdominal quadrant, mainly related to sickle cell
vaso-occlusive crisis. Both patients were characterized by severe
anaemia, low-grade fever, large splenomegaly (12 and 23 cm,
respectively), repeatedly negative search for malaria, high titre
antimalarial antibodies (1/5120 and 1/20480) and raised serum
IgM, defining a probable HMS. Interestingly, in both cases, only
after transfusion of packed red cells the further malaria search
became positive (P. falciparum). Trophozoites were found only in
normal (transfused) RBC. In both patients the picture significantly improved after antimalarial treatment with subsequent reduction of serum IgM and spleen size; in Case 2, however, the persistence of significant haemolysis with transfusion dependency
required splenectomy.
Conclusion. Malaria is rarely identified in SS patients, due to the
fast clearance of parasitized, sickled red cells. However, the persistence of unrecognisable P. falciparum infection could trigger acute
haemolytic events and/or vaso-occlusive crisis and chronically develop into HMS. Since splenomegaly is a common clinical feature of
both diseases, HMS might be easily overlooked in SS patients.

P022

PREDICTIVE VALUE OF PLASMODIUM FALCIPARUM
ASYMPTOMATIC CARRIAGE ON MALARIA ATTACKS
IN A COHORT OF SENEGALESE CHILDREN
LE PORT A, GAYE O.2, COT M.3, ETARD J.F.1, GARCIA A.1
1. IRD, DAKAR, SENEGAL
2. UCAD, DAKAR, SENEGAL
3. IRD, PARIS, FRANCE

The definition of criteria predictive of a mild malaria attack
(MMA) could have important consequences on the medical care
of children in endemic areas. The aim of this study was to evaluate the predictive value of an asymptomatic Plasmodium falciparum infected thick blood smear on the occurence of a MMA
during the 9 following days, in a cohort of Senegalese children.
The study was conducted in a seasonal transmission area, at the
beginning (september) and at the end (november) of the transmission season 2002. Each child was classified according to its clinical and parasitological status. An asymptomatic carrier (AC) was
defined as parasitaemic, without fever or any clinical sign. All ACs
were followed up and their axillary temperature was measured
every three days. A MMA was defined as fever (>37°5) associated
with parasitaemia over 2500/µl. Survival analysis was performed
and risk estimates for ACs to present MMAs were calculated by
Cox proportional hazards model. At the beginning of the transmission season, 5.4% (8/147) of MMA occurred among ACs versus
1% (4/382) among non carriers (Relative Risk = 5.32; IC = [1.5618.15], p = 0.008). No clinical MMA was detected in the second
period. Our results indicate that P. falciparum asymptomatic carriers are more likely to develop malaria attacks than non carriers
and that these children should be treated in priority.

P025

RESISTANCE PHENOMENON IN PLASMODIUM
FALCIPARUM AND REVERSAL COMPOUNDS
HENRY M.4, ALIBERT S.3, MILLET J.2, TORRENTINO-MADAMET
M.2, BARET E.2, MOSNIER J.2, FUSAI T.2, ROGIER C.2, BARBE J.1,
PRADINES B.2
1.
2.
3.
4.
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HYPER-REACTIVE MALARIAL SPLENOMEGALY
AT KALONGO, UGANDA
BORGHI E.1, BONINI C.A.1, TORCICODA L.1, BISOFFI Z.

GERCTOP-UMR CNRS 6009, MARSEILLE, FRANCE
IMTSSA URBEP, MARSEILLE, France
GERCTOP-UMR CNRS 6009, MARSEILLE, France
IMTSSA, MARSEILLE-ARMÉES, FRANCE

Plasmodium falciparum is the cause of the most lethal human
malaria. The evolution of drug-resistant, P. falciparum strains had
major impacts on public health. We are in urgent need of new
antimalarial, answers. The chloroquine (CQ), a widely used antimalarial drug, cannot be prescribed, anymore in some geographical regions where P. falciparum strains have developed resistance
mechanisms to this drug. Some compounds, such, as verapamil,
have shown an ability to reverse the CQ resistance in P. falciparum
strains. Besides to elucidate chloroquine mechanism of action, we
have tested, 10 potential reversal compounds associated to 5
widely used antimalarial drugs, (CQ, quinine, mefloquine, halofantrine and monodesethylamodiaquine) that show, a decreasing
efficiency due to new resistances among P. falciparum strains.
Some of these compounds showed capability in enhancing the
activity, of the 5 tested drugs. The relation between reversal
drugs and proteins involving, in drug transport has been assessed.
The analysis of these results obtained in vitro will point us at new
antimalarial drug associations. We also planned to bring, new
indications about the way of resistance of these drugs.

1. Kalongo Missionary Hospital, KALONGO, UGANDA
2. Centre for Tropical Diseases, S. Cuore Hospital, NEGRAR (VERONA), ITALY

The Hyper-reactive Malarial Splenomegaly (HMS) is known to be
a frequent cause of massive splenomegaly in areas with a stable
transmission of malaria.
Objective. To determine the prevalence of Hyper-reactive
Malarial Splenomegaly (HMS) in patients with splenomegaly at
Kalongo, Northern Uganda.
Materials and methods. 28 consecutive subjects with
splenomegaly (reaching at least the umbilical line at palpation)
were examined at the Missionary Kalongo Hospital in Northern
Uganda. A blood sample was obtained from each patient; sera
were frozen and subsequently examined for: serum immunoglobulins; anti-P. falciparum and anti S. mansoni antibody titration
(IFAT); HbSAg; anti-HCV and anti-HIV antibodies. According to
Fakunle’s criteria, patients with raised IgM and a high titre of
anti-malarial antibodies were classifies as HMS.
Results. 17/28 (61%) patients responded to the case definition of
HMS, except for the clinical response to prophylaxis. 2 more
patients were classified as likely HMS, because other causes of
splenomegaly were not entirely ruled out. 6 patients fulfilled only
two of the major criteria of the case definition, and were considered as incomplete or early HMS.
Conclusion. HMS is the most likely cause of splenomegaly in this
setting. As the prognosis is poor, and an adequate prophylaxis is
almost impossible to ensure in areas of drug-resistant P. falciparum, we believe that trials of intermittent anti-malarial treatment should be considered for these patients.
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FEASIBILITY OF THE USE OF AN EMERGENCY PEDIATRICS
KIT FOR RECTAL ADMINISTRATION OF QUINIMAX*
BY THE COMMUNITY HEALTH STAFF IN SENEGAL

A COMPARISON BETWEEN COARTEM GAVED
AT SIX DOSES AND FOUR DOSES IN TREATMENT
OF UNCOMPLICATED PLASMODIUM FALCIPARUM
MALARI IN SÉNÉGAL, WEST AFRICA

SOW H.D.1, DIACK P.A.2, NDIAYE D.3, FAYE B.3, NDIAYE J.L.A.3,
TINE R.3, GAYE O.3

FAYE B., NDIAYE J.L., NDIAYE D., SECK P.A., DIALLO I., DIENG
Y., FAYE O., NDIR O., GAYE O.

1. HEAR, DAKAR, SENEGAL
2. Ministère de la Santé, DAKAR, SENEGAL
3. Service de Parasitologie UCAD, DAKAR, SENEGAL

Parasitologie UCAD, DAKAR, SÉNÉGAL

Faced with the spread of chloroquine resistance, the national
malaria and control recommends evaluating the efficacy and
safety of other treatment combinations. The aim of this study was
to compare the efficacy and safety of Coartem 6 doses versus
4 doses and formulate recommendations for the malaria treatment policy.
An open, randomized, descriptive studies were conducted in the
districts of Velingara South east Senegal between September and
December 2004. A total of 340 patients were included weighing
at least 5 kg and suffering from uncomplicated Plasmodium falciparum malaria, (200 patients for coartem 6* and 140 patients for
coartem 4 *). An 28 days follow up is using for clinical and parasitological control.
For 25% of patients, a venous blood sample was taken on D0, D14
and D28 for haemogram and measurement of transaminase and
creatinine levels.
Coartem gaved at 6 doses showed that the adequate clinical and
parasitological response (ACPR) at D14 and D 28 was 100%. The
ACPR of the 4 doses was 99,3% at D14 and 83,6% at D28. The difference of efficacy was statistically significant (p<10 –4). PCR analysis are currently carried out. The number of patients with anaemia
fell during follow-up for all drugs. No severe adverse events and
no renale and hepatic disturbance function were observed.
Coartem when this one was done at six doses, demonstrates very
good clinical and parasitological efficacy in Senegal. It also
appears to have good clinical and biological safety.

Quinine constitutes the reference treatment of non per os malaria
attacks. Since one decade, experiments of its use in intra rectal way
are undertaken in Africa. We study the feasibility of using pre-transfer kit of quinimax intra rectal in health community staff in northern
Sénégal; We did a prospective open randomised case control study in
6 villages in children between 0 to 10 years old. 20 mg/kg dose of
quinimax was administred on the case by way will intra rectal before
their transfer to the health post. Thick smear were carried out at Day
0, 3 and 7. At the health post, the treatment followed the recommendations of National Malaria Control Program. 131 patients
(79 case/52 control) were enrolled from November 2003 to May 2004.
The two groups of patients were comparable. The time of oral recovery was 14 hours for the cases and 36 hours for the control (p<10-4).
The fever disappear within 45 hours for the cases and 55 hours for
the control (p=000,18). The parasitological clearance was obtained
among all our patients at day 7. Acceptability was good and 80% of
the health community staff found kit’s use easy. The emergency paediatric kit, represents a considerable contribution in the management of non per os malaria attacks. Its use is simple, easy, feasible in
rural area and peripheral health care.
P027

AZITHROMYCIN COMBINATION THERAPY WITH
ARTESUNATE OR QUININE FOR THE TREATMENT
OF UNCOMPLICATED FALCIPARUM MALARIA IN ADULTS.
PROMISING RESULTS FROM A RANDOMIZED PHASE 2
CLINICAL TRIAL IN THAILAND
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MANAGEMENT OF UNCOMPLICATED MALARIA ATTACKS
BY COMBINAITIONS THERAPIES ARTEMISIN-BASED
IN SÉNÉGAL, WEST AFRICA

NOEDL H.1, KRUDSOOD S.2, CHALERMRATANA K.2,
SILACHAMROON U.2, LOOAREESUWAN S.2, MILLER R.S.3,
JONGSAKUL K.3, FUKUDA M.3, OHRT C.4, ROWAN J.5, KNIRSCH C.6
1.
2.
3.
4.
5.
6.

NDIAYE J.L.A., FAYE B., NDIAYE D., DIENG Y., FAYE O.,
NDIR O., GAYE O.

USAMC-AFRIMS, BANGKOK, THAILAND
Hospital for Tropical Diseases, Mahidol University, BANGKOK, THAILAND
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WRAIR, SILVER SPRING, MD, USA
Anti-Infectives, Pfizer Inc, NEW YORK, NY, USA
Anti-Infectives, Pfizer Inc, NEW YORK, NY, USA

Service de Parasitologie, DAKAR, SENEGAL

Faced with the spread of chloroquine resistance WHO recommends evaluating the efficacy and safety of other treatment combinations.The aim of this study was to evaluate the efficacy and
safety of three artemisinin-based combination therapies:
Artésunate - Amodiaquine (Arsucam*), Artésunate - Méfloquine
(Artéquin*), Artéméther - Luméfantrine (Coartem*)
An open, randomized, descriptive studies were conducted in the
5 districts of Senegal between September and December 2003.
A total of 631 patients were included weighing at least 5 kg and
suffering from uncomplicated Plasmodium falciparum malaria,
(360 patients for arsucam* 145 patients for artequin* and 216
patients for cartem 6 doses). The patients were seen again on D1
and D2 for treatment and evaluation. They were following until
D28 for clinical, parasitological and biological control.
For Arsucam the adequate clinical and parasitological response
(ACPR) was 100% at D14, and 97,5% at D 28. For Artequin* the
ACPR was 98% at D14 and D28. Coartem gaved at 6 doses showed
100% of ACPR at D14 and D 28. The number of patients with
anaemia fell during follow-up for all drugs. The number of
patients with impaired liver and kidney function also fell with
treatment. No severe adverse events were observed.
Dual therapy with Arsucam*, Artequin* and Coartem*, demonstrates very good clinical and parasitological efficacy in Senegal.
It also have good clinical and biological safety.

Azithromycin may have an important role as an antimalarial due
to its safety in children and experience with use in pregnancy. The
study was designed as a phase II open label, randomized 28-day
inpatient study of acute, uncomplicated falciparum malaria, comparing the safety and efficacy of 2 azithromycin (AZ) - artesunate
(AS) combinations with 2 AZ - quinine (QN) regimens in 100 adult
patients: 1. 3 days of AZ 750 mg BID + AS 100 mg BID 2. 3 d of AZ
1000 mg QD + AS 200 mg QD 3. 3 d of AZ 750 mg BID + QN
10 mg/kg BID 4. 3 d of AZ 500 mg TID daily + QN 10 mg/kg TID.
After completion of the first 50 subjects failure rates, PCT, and FCT
were compared in a preliminary efficacy analysis. The presentation at the IFTM meeting will be based on the final study results.
The 28-day cure rates for the 4 groups were 100 (95%CI: 71.5100), 100 (73.5-100), 72.7 (39.0-94.0), and 91.7% (61.5-99.8),
respectively. No failures were seen in either of the artesunate
arms, two RIIIs and one RI failure in the BID quinine arm, and one
RI in the TID quinine arm. With a mean PCT and FCT of 34±12 and
26±18 hours the artesunate combinations led to a significantly
(P<0.001) faster clinical and parasitological improvement than the
quinine arms (80±34 and 60±39 hours). Clinical treatment
response was closely correlated with in vitro drug sensitivity data.
No drug-related SAEs were seen and the drug combinations were
well tolerated and safe.
In conclusion, these data suggest that azithromycin-artesunate,
even when given only once daily for 3 days, as well as
azithromycin-quinine TID may be safe and highly efficacious combination treatments for uncomplicated falciparum malaria.
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P033

DETERMINATION OF LUMEFANTRINE IN PLASMA AFTER
SAMPLING ONTO SAMPLING PAPER BY SOLID-PHASE
EXTRACTION AND LIQUID CHROMATOGRAPHY WITH
UV-DETECTION

ARTHEMETER IN THE THERAPY OF SEVERE MALARIA

BLESSBORN D.3, LUNDELL R.2, LINDEGÅRDH N.1, ANNERBERG
A.1, BERGQVIST Y.3

Instiute for Infectious Diseases, BELGRAD, SERBIA

PAVLOVIC M, PAVLOVIC M., POLUGA J., LAVADINOVIC L.,
DRAGOJLOVIC J., MILOSEVIC B., OFORI I., DAKIC Z.,
STEVANOVIC G., PELEMIS M.

During 1998-2003 years 35 pts. aged 14-65 with severe forms of
imported malaria were treated. Plasmodium falciparum was confirmed in all patients.
In all pts. parasitemia > 5% was found, in 10 was over 10%,
whereas in two pt. was > 30%. In 10 pts (28,5%) pulmonary infiltration was found, hyperazothemia was found in 20 (57%), severe
anaemia in 10 (28%) pts, and trombocytopenia (> 50.000) in 7 pts
(20%). Three pts. suffered from cerebral malaria.
Arthemether was perforemed in 24 pts. i.m. in a dose 80 mg twice
a day at day one, whereas in the next 4 days single dose of 80 mg
was administered. In 6 extremly ill pts. drug was performed three
days in dose 2 x 80 mg daily, while in 5 pts beta-arthemetera was
performed 300 mg at day one, and after that in next four days
100 mgr. In 5 pts. artemether was performed after lack of fast parasitologic and clinical response on quinine an the secon day of
therapy, while in all other arthemether was admistered on the
first day, combined with sulfadoxine-pyrmethamine (1500/75 mg)
or mefloquine.
One patient faild to respond to arthemether therapy and was
curred with combination quinin+ clindamycin. After treatment he
developed balckwather fever. Exchange transfusion was performed in 3 pts, in one together with hemodyalisis (parasitemia
> 30%) Athemether therapy was successful in 34 pts (97%).

1. Nuffield Department of Clinical Medicine, Centre for Tropical
Medicine, University of Oxford, Oxford, UK, Faculty of Tropical
Medicine, Mahidol University, BANGKOK, THAÏLAND
2. Div. of Analytical Chemistry, Dept. of Chemistry, Royal Institute of
Technology, STOCKHOLM, SWEDEN
3. Science & Technology, Dalarna University College, BORLÄNGE, SWEDEN

Lumefantrine (Benflumetol) was first synthesised and registered in
PR China and is now commercially available as Co-artem®/ Riamet®
(lumefantrine + arthemeter). Lumefantrine is a highly lipophilic
antimalarial compound more than 99,9% bound to plasma proteins. A bioanalytical method using solid-phase extraction and liquid chromatography for quantification of lumefantrine in 100 µL
plasma applied onto sampling paper, has been developed and
validated. There are several advantages with drying samples onto
sampling paper e.g. increased stability, easy transportation and
decreased risk of transmission of pathogens. However, there are
also some disadvantages e.g. Small sample volumes and sometimes interactions with the sampling paper making it more difficult to develop an extraction method. In this method, plasma spots
were cut into pieces and acetic acid 0.5 mole/L and acetonitrile
were added to extract lumefantrine from the sampling paper
matrix. The supernatant was loaded onto a C8 standard density
solid phase extraction column (Empore 3M). Lumefantrine was
analysed by liquid chromatography and UV detection. Validation
data will be presented.

P034

SEVERE MALARIA AMONG HOSPITALIZED CHILDREN
IN NIAMEY, NIGER: AN ANTHROPOLOGICAL APPROACH

P031

LACROIX V.1, LACROIX V.1, ADHEOSSI E.2, MALVY D.3,
GAY-ANDRIEU F.2

INTRAVENOUS ARTESUNATE: A NEW PRODUCT FOR THE
TREATMENT OF SEVERE AND COMPLICATED MALARIA

1. Université Bordeaux 2, BORDEAUX, FRANCE
2. Hôpital National de Niamey, NIAMEY, NIGER
3. CHU Bordeaux, BORDEAUX, FRANCE

MILHOUS W., LOWE M., HAEBERLE A., WEINA P.
Walter Reed Army Institute of Research, SILVER SPRING, MARYLAND, USA

A previous study performed in the National Hospital of Niamey
showed the particular seriousness of malaria cases among hospitalized children: 86% of severe cases, and 20% of mortality
among confirmed malaria cases. Some of the factors which may
explain such an alarming situation in an urban environment are
likely to be not strictly medical. Based on this previous study, we
conducted a qualitative field study among 13 families whose children were included in the previous study. We used an anthropological approach (semi-structured interviews) to explore children’s
backgrounds and family responses to this particular case of malaria illness. Interviews (60 to 90 minutes) were first recorded on
audio media in the field, translated into French, and coded (summary in the document’s margins) before thematic analysis. Parts
of interviews which were of particular interest were selected to
illustrate some qualitative themes. The most frequent and most
important qualitative themes which may have interfered with the
management of the illness were: the children’s family environment (poor socio-economic background, traditional family organization, previous experience of deceased children), traditional
beliefs and practices specific of a popular representation of the
symptoms of malaria, care-seeking patterns, and also the difficult
relationships between patients and healthcare workers The specific importance of every identified factor needs to be evaluated
through a quantitative study but the present study already highlights many factors to be taken into account for a global
approach of malaria control.

In the US, quinidine is used for severe malaria because it is
approved by the Food and Drug Administration (USFDA), is commercially available, and has efficacy in malaria. Quinidine is not
an ideal drug though. It can cause death, principally via the cardiovascular system, and because a short half-life, it must be
administered 2-3 times a day. Most significantly, quinidine has lost
its value in the cardiovascular treatment arena and may soon not
be available in the U.S. Intravenous formulations of artemisinins
have been used in much of the world and represent an improvement in efficacy and safety for severe malaria. Artemisinins are
antimalarial drugs derived from the Chinese herb, Artemisia
annua. These compounds clear the parasites from the blood more
rapidly than other antimalarial agents. There are currently no
USFDA-approved intravenous artemisinin products available in
the U.S. for the treatment of malaria. Despite a long association
with the artemisinins, the Walter Reed Army Institute of Research
first started looking at producing an intravenous artemisinin
product only four years ago. Two years ago, two derivatives were
in consideration (Artesunate and Artelinate) for development
and we selected Artesunate as the compound to put forward into
advanced development. Artesunate is currently in use as a nonUSFDA intravenous formulation from China. We envision our formulation of a cGMP produced, USFDA licensed, intravenous artesunate being available for the world as well as our own troop’s
use, in the very near future. We present the progress that has
been made in the development and eventual full licensure of this
product.
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CLINICAL TRIAL OF ARTESUNATE AND PRIMAQUINE FOR
TREATMENT OF VIVAX MALARIA IN THAILAND

DIHYDROARTEMISININE-PIPERAQUINE
FOR THE TREATMENT OF P. FALCIPARUM MALARIA

LOOAREESUWAN S.1, KRUDSOOD S.1, TANGPUKDEE N.1,
CHALEARMRUT K.1, WILAIRATANA P.1, LEOWATTANA W.1,
SILACHAMROON U.1, BRITTENHAM G.2

ASHLEY E.

1. Faculty of Tropical Medicine, BANGKOK, THAILAND
2. Columbia University, NEW YORK, U.S.A.

Studies were conducted to optimize the dosage and establish the
safety and efficacy of the fixed combination of dihydroartemisinin-piperaquine in an area of multi-drug resistant
P. falciparum, on the western border of Thailand. 1029 patients
with uncomplicated, microscopically confirmed P. falciparum infections were recruited and followed for 42 days. Parasitological failures were confirmed by PCR genotyping. Patients of all age groups
were randomized to receive either dihydroartemisinin-piperaquine or the standard mefloquine-artesunate combination. The
drug was well tolearated and effective. The detailed results of
these large community based trials will be presented.

Oxford Mahidol University, MAE SOT, THAILAND

Plasmodium vivax, a common cause of malaria in Asia and South
America, causes a clinically benign illness but relapse is frequent.
Radical cure requires primaquine treatment but, in Thailand, 1015% of vivax infections now seem refractory to standard doses
(15 mg once daily for 14 day). Chloroquine-resistant P. vivax is
found in the region and mixed infections with multi-drug resistant P. falciparum may be present. Accordingly, new therapeutic
regimens are needed that can be used in the absence of accurate
microscopic diagnosis. We studied 399 Thai patients with acute,
symptomatic P. vivax malaria to determine the efficacy, safety and
tolerability of artesunate with selected regimens of primaquine.
Patients were randomly assigned to one of six treatment groups:
all patients received artesunate, 100 mg once daily for 5 days.
Group 1 to 5 then received primaquine, 30 mg once daily for 5, 7,
9, 11 and 14 days, respectively. Group 6 received primaquine 30
mg twice a day for 7 days. The 28-day cure rates were 85%, 89%,
94%, 100%, 100%, 96%, respectively. Treatment of vivax malaria
with artesunate for 5 days followed by high-dose primaquine is
highly effective, well-tolerated and equivalent or superior to
standard treatment with low-dose primaquine alone.

P038

AUDIOTOXICITY OF ARTEMETHER-LUMEFANTRINE
HUTAGALUNG R.
Oxford Mahidol University, MAE SOT, THAILAND

One study conducted in Mozambique in 2004 concluded that
artemether-lumefantrine (Coartem®, Riamet®) causes irreversible
hearing loss. We conducted a case control study in 100 patients
exposed to Coartem® and 100 age and sex matched controls who
were never treated for malaria, in a community of Karen displaced
persons on the western border of Thailand. We use tympanometry, standard audiometric test and Auditory Brainstem Responses
to assess any potential effects of Coartem® on the hearing pathways. Detailed findings of the tests will be presented.

P036

RED CELL DEFORMABILITY AND OXIDATIVE STRESS
IN SEVERE MALARIA

P039

TIPMANEE P.1, SALÉ F.O.2, PUKRITTAYAKAMEE S.3, ROBERTS J.4,
CHOTIVANICH K.3, LOOAREESUWAN S.3, DAY N.P.5,
WHITE N.J.5, TARAMELLI D.6, DONDORP A.5

IMPACT OF THE LARGE SCALE DEPLOYMENT OF EARLY
DIAGNOSIS AND MEFLOQUINE-ARTESUNATE
TREATMENT OF FALCIPARUM MALARIA
ON THE NORTH-WESTERN BORDER OF THAILAND

1. Faculty of Tropical Medicine, Mahidol University, BANGKOK, THAILAND
2. Istituto di Fisiologia Generale e Chimica Biologica, Faculty of
Pharmacy, MILAN, ITALY
3. Faculty of Tropical Medicine, Mahidol University, BANGKOK, THAILAND
4. Dept. Pharmacology, Vanderbilt University School of Medicine,
Nashville, NASHVILLE, USA
5. Faculty of Tropical Medicine, Mahidol University Centre for Clinical
Vaccinology and Tropical Medicine, Churchill Hospital, Oxford, OXFORD, UK
6. Istituto di Microbiologia, University of Milan, MILAN, ITALY

CARRARA V.
Oxford Mahidol University, MAE SOT, THAILAND

A collaborative project between the Thai Ministry of Public
Health, the Faculty of Tropical Medicine at Mahidol University
and The Shoklo Malaria Research Unit was developed in the five
border districts of Tak province, North-western of Thailand. The
Tak Malaria Initiative (TMI) aimed at providing access to early
diagnosis and treatment with an artemisinin based combination
therapy to all populations living along the border with Myanmar
through a network of villages volunteers able to diagnose and
treat uncomplicated malaria episodes. The impact of this intervention on malaria morbidity in the targeted area was analysed
for the period October 1995-September 2003.
Results. There was a 32% [31.7; 32.4] reduction in the total number of confirmed positive malaria cases diagnosed during the TMI
when compared to the pre- TMI period and a further 29% [28.6;
29.4] reduction in the year following the intervention. The reduction in malaria cases was seen in both Thai citizen and foreign
population. Hospitalisations for P. falciparum infections were
reduced by 39% [37.5; 41.2]. Malariometric surveys confirmed the
decline in P. falciparum prevalence in both population groups, the
predominance of P. vivax, and a low gametocytes carriage.
Conclusion. Combination therapy containing an artemisinin
derivative and early diagnosis at village level are effective in
reducing P. falciparum morbidity and mortality.

Background. Obstruction of the microcirculation, caused by
sequestration of mature parasites and reduced deformability of
infected and uninfected red blood cells, is central in the pathophysiology of severe malaria. Reduction in red blood cell
deformability (RCD), which strongly correlates with disease severity, may be related to oxidative damage of the red cell membrane
caused by malaria haem products. Previous studies have shown
that increased levels of oxidative stress are correlated with disease severity. The objective of the current study was to further
evaluate the association between a reduction in erythrocyte
deformability and oxidative stress.
Methods. Patients and healthy controls were recruited from
Bangladesh and Thailand. RCD was measured by Laser-assisted
Optical Rotational Cell Analyser. Oxidative damage of the red cell
membrane was quantified as membrane SH-content. Besides, F2isoprostane concentrations in urine were used as an overall measure of oxidative stress.
Results. Erythrocyte rigidity was significantly more prominent in
patients with severe malaria compared to the other groups. A
reduction of membrane SH-groups was also more prominent in
severe disease, and correlated with RCD. Urinary F2-isoprostanes
were increased in severe malaria, correlating with plasma lactate
concentrations, a well established indicator of disease severity.
Conclusion. Oxidative stress is increased, and erythrocyte
deformability is decreased in severe malaria. Our study indicates
that oxidative stress exerts at least part of its detrimental effects
through oxidative damage of the erythrocyte membrane, causing
its rigidification.
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malaria treatment. 48 (90%) laboratory diagnosis were performed. 42 (79%) malaria cases were confirmed (30/36(83%) positive microscopy and 12/12 (100%) positive molecular assays).
Treatment was sulfadoxine + pyrimethamine + amodiaquine in 29
(55%) cases or intra-venous quinine in 24 (45%) cases. After a 3day follow up, 32 (60%) patients were healed, 4 (8%) were still
febrile, 2 (4%) were dead (no data available for the 15 (30%)
remaining). 124 suspected malaria cases came at the health
offices. 14 (11%) had received prior treatment. Treatment provided by the nurses was sulfadoxine + pyrimethamine + amodiaquine in 88 (71%) cases, intra-venous [7 (6%)] or intra-muscular
quinine [29 (23%)]. 3-day follow-up was performed for only 48
patients (39%): 41 (33%) were healed, 7 (6%) were still febrile
and 1 was dead. WHO recommendations about malaria treatment seem respected in this rural district but intra-muscular quinine use is still common. Programs should be developed to
improve this point.

P040

A HIGHLY EFFECTIVE 7 DAY ORAL TREATMENT FOR
UNCOMPLICATED HYPERPARASITAEMIC FALCIPARUM
MALARIA
ASHLEY E.
Oxford Mahidol University, MAE SOT, THAILAND

Background. Hyperparasitaemia in falciparum malaria is associated with increased morbidity and mortality and patients with high
parasite counts need longer courses of antimalarials to achieve
cure. Traditionally parenteral treatment regimens have been used
because of the risk of developing severe disease.
Methods. We prospectively studied all patients admitted to our
clinics with uncomplicated hyperparasitaemic falciparum malaria
between May 2001 and May 2004. The aims of the study were to
evaluate the efficacy of our standard treatment – a 7 day course
of oral artesunate plus mefloquine and to try and identify predictors of treatment failure, or developing severe disease.
Results. Five hundred and thirty-eight patients with uncomplicated hyperparasitaemia were followed up prospectively. Day 63 PCR
adjusted cure rates, progression to severe disease, results of parasite staging and incidence of severe anaemia will be presented.

P043

FIRST LINE TREATMENT OF MALARIA WITH
ARTEMISININ-CLASS COMBINATION THERAPY (ACT)
DRAMATICALLY REDUCES MALARIA MORTALITY
IN SENEGAL
CISSE M.1, DUTHE G.2, SOKHNA C.3, GUYAVARCH E.4,
AGNAMEY P.5, ENEL C.2, TRAPE J.F.3, GAYE O.6, PISON G.2,
BRASSEUR P.3
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PROSPECTIVE EVALUATION OF PRESUMPTIVE MALARIA
TREATMENT IN A TROPICAL EMERGENCY DEPARTMENT
1

2

1
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6.

2

DIOP B. , PEIGNE V. , TIDIANE N.C. , LANDRE-PEIGNE C. ,
SENE A.2, BELLEFLEUR J.P.2
1. CHU Fann, DAKAR, SÉNÉGAL
2. Hôpital Principal, DAKAR, SÉNÉGAL

Malaria is the leading cause of fever among adults at the emergency room of our institution. Presumptive treatment is sometimes prescribed for economical reasons: some patients cannot
afford laboratory test and treatment. We evaluated prospectively the interest of a systematic presumptive malaria treatment for
febrile patients. Inclusion criteria were age over 10 and body temperature > 38 °C. Exclusion criteria were another patent infectious disease (e.g. pneumonia), pregnancy, prior malaria treatment and presence of criteria of the World Health Organization
for severe malaria. 94 subjects were enrolled from August 1st 2004
to November 30th 2004 (a period of high malaria transmission).
After clinical examination and blood sampling, every patients
received presumptive treatment before obtaining the malaria
microscopy results. 72 (77%) malaria cases were confirmed by
microscopy. The analysis of the clinical data showed that the association of fever + chills + vomiting had a positive predictive value
(PPV) for positive microscopy of 1 (sensitivity Se 0.40, specificity Sp 1),
fever + headache + vomiting a PPV = 0.92 (Se 0.44 Sp 0.91) and
fever + headache + chills a PPV = 0.85 (Se 0.79 Sp 0.68). These data
will help us to design more powerful algorithm for presumptive
malaria treatment. We think this approach could be cost-efficient
for the patients of our institution with an estimated cost reduction of about 50% per treated malaria case.

Centre de Santé, OUSSOUYE, SENEGAL
INED, PARIS, SENEGAL
IRD, DAKAR, SENEGAL
IRD/INED, DAKAR, SENEGAL
Université Paris VII, PARIS, FRANCE
UCAD, DAKAR, SENEGAL

Over 20 years, from 1984 to 2004, we conducted a prospective
study of overall and malaria specific mortality among eleven villages of the Mlomp area in Casamance (8,400 inhabitants in 2004).
This population was continuously monitored throught a demographic and health surveillance system and specific malaria studies. Before 1990, there was no resistance to chloroquine, and the
widespread use of this drug for treatment and prophylaxis was
associated with low rates of malaria mortality (0.4 per thousand
per year in children 0-4 years old and 0.5 per thousand per year in
children 5-9 years old). Chloroquine resistance emerged in 1990
and spread rapidly, with 46% of P. falciparum strains resistant to
chloroquine in 1992 and 50-71% the following years. During the
period 1990-1998, malaria mortality raised 11 fold in children 0-4
years (5.5 per thousand per year) and 2 fold in children 5-9 years.
Since 1999, the combination therapy artesunate+ amodiaquine
has been introduced for the treament of malaria in patients
attending the dispensary of the study area. During a first phase,
from 1999 to 2002, ACT was available only part of the year, during
the maximum transmission season. Since August 2002, ACT was
given all-year round. The introduction of ACT has been associated
with a dramatic reduction in malaria mortality, decreasing to only
1,20 per thousand per year in children 0-4 years for the periods
where artesunate+amodiaquine was used vs 4,39 per thousand
per year for periods where ACT was not available.

P042
P044

PARAMEDICAL AND MEDICAL MANAGEMENT
OF MALARIA IN A SENEGALESE RURAL DISTRICT
1

2

3
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ASSESMENT OF PHARMACOPOEIAL QUALITY
OF ARTEMISININ-BASED DRUGS AVAILABLE IN DR CONGO

1

BELLEFLEUR J.P. , KONTE K. , KALLY J.S. , PEIGNE V. , DIOUF I. ,
DIOP B.4
1.
2.
3.
4.

MULANGU B.O.1, MAKOSU D.2, OKE O.2

Hôpital Principal, DAKAR, SÉNÉGAL
District sanitaire de Sédhiou, SÉDHIOU, SÉNÉGAL
District sanitaire de Sédhiou, SÉDHIOU, SÉNÉGAL
CHU Fann, DAKAR, SÉNÉGAL

1. University of Kinshasa, School of Pharmacy, KINSHASA, DR CONGO
2. SCHOOL OF PHARMACY, KINSHASA, DR CONGO

Objective. To investigate the pharmacopoeial quality of competitive artemisinin derivatives based products representing 30 trade
brands available in the local market.
Design. A blind assessment of Artemisinin – based drugs in tablet
form and dry syrup collected at Kinshasa with trade and manufacturers names of the products veiled by blanking.
Setting. The appraisal was conducted at the Laboratory of Drugs
Analysis, School of Pharmacy, University of Kinshasa, from June to
December 2004.
Method. We collected 120 samples of tablets and syrups contain-

We realized a prospective observational study about the management of suspected malaria in a rural Senegalese district. All
cases seen during one week in 4 primary care centers were
noticed. Exclusion criteria were pregnancy, age under 3 and
severe malaria according to the WHO definition. There was a
physician and a laboratory in one center (“health center”) and
nurses in the 3 other (“health offices”). 53 suspected malaria
cases came at the health center. 16 (30%) had received prior
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ing Artemether, Dihydroartemisinin or Artesunate from local
market. Drug quality was assessed by a simple colour reaction
using FAST RED Salt and semi-quantitative Thin-Layer
Chromatography. The active ingredient content was assessed
using UV spectrophotometric assay.
Results. The active ingredient contained in 116 of 120 collected
drugs (96.66%) really corresponded to that stated on the label.
According to TLC results, 40 of 120 collected samples (33.33%)
showed insufficient quality of active ingredient. The active ingredient content in 15 of 120 collected drugs (12.5%) did not comply
with authorized limits.
Conclusion. A significant variation in quality of available
Artemisinin-based drugs demonstrated by semi-quantitative TLC
test raises serious questions whether the less effectiveness of
artemisinin-based drugs claimed in DR Congo are due to counterfeit or substandard preparations. These substandard drugs may
lead to increasing therapeutic failure observed and may contribute to the spread of drug-resistant malaria parasites.
Key Words. Artemisinin-based drugs, Drug quality control, Trade
brands, TLC, Fast Red Salt.

tomatic carriers). The parasite complexity in the different clinical
forms is being assessed using MSP-1 and 2 polymorphism analysis
in the same populations. A global view of the role of the chloroquine resistance in an urban environment will be of prime importance as many African countries are switching their first-line
treatment of uncomplicated malaria cases.
P047

ARTEMIFONE, A NEW ANTI- MALARIA ARTEMISININE
DERIVATIVE- SAFETY AND PHARMACOKINETICS
IN HEALTHY MALE SUBJECTS
NAGELSCHMITZ J.1, VOITH B.1, RÖMER A.2
1. Bayer HealthCare AG, WUPPERTAL, GERMANY
2. A&M GmbH, BERGHEIM, GERMANY

BAY 44-9585 (proposed INN: Artemifone) is a new artemisinine
derivative under development for malaria therapy. This doubleblind, randomized, placebo-controlled, group comparison study
investigated the first administration of single oral doses (10 - 80 mg)
in 40 healthy male subjects. Safety and tolerability were monitored with blood pressure, heart rate, ECG, clinical laboratory
including free hemoglobin and haptoglobin and monitored for
adverse events (AE). Plasma concentrations were determined
for BAY 44-9585, the three active metabolites M1-M3 and
Dihydroartemisinine (DHA) by validated HPLC-MS/MS assays.
No serious AEs were seen, only headache occurred as drug related AE. The vital parameters and the ECG remained unaffected,
the laboratory test parameters gave no hint for any specific effect
incl. free hemoglobin / haptoglobin resp AST / ALT, to control
hemolysis or toxic effect on liver cells.
The drug was rapidly absorbed leading to mean Cmax values of
BAY 44-9585 in plasma of up to 140µg/L approx. 0.5 - 1 h p.a. BAY
44-9585 shows an intensive metabolism to the active metabolites
M1, M2 and M3, with plasma exposure of metabolites in the
range of the parent drug. The terminal half-life was about 3 h
(parent, M1) and 1.5 h (M2, M3). Only minor DHA concentrations
were detectable.
In conclusion first single oral dose administrations of BAY 44-9585
in man up to 80 mg were found to be safe and well tolerated and
showed favorable pharmacokinetics.
This study was supported by MMV, Geneva, Switzerland.

P045

EFFICACY AND SAFETY OF A COMBINATION
OF ARTESUNATE AND MEFLOQUINE FOR THE
TREATMENT OF UNCOMPLICATED PLASMODIUM
FALCIPARUM MALARIA IN ABIDJAN (CÔTE D’IVOIRE)
YAVO W.1, TOURÉ A.2, KIKI-BARRO P.C.1, ABOUBAKARY B.2,
FATOUMATA T.1, KOUAMÉ E.3, KONÉ M.1
1. Laboratoire de parasitologie-mycologie UFR des sciences
pharmaceutiques et biologiques Abidjan, ABIDJAN, COTE D’IVOIRE
2. Offianan: Laboratoire de parasitologie-mycologie Institut Pasteur
Abidjan, ABIDJAN, COTE D’IVOIRE
3. Hôpital général d’Abobo, ABOBO, CÕTE D’IVOIRE

Efficacy and safety assessment of artesunate and mefloquine was
performed among adults patients with uncomplicated falciparum
malaria in Abidjan (Côte d’Ivoire).
Enrolled patients received simultaneous dosing regimen of artesunate 200 mg/ mefloquine 250 mg from the first to the third day.
They were followed-up for 28 days, and clinical and parasitological outcomes were assessed.
The 14-d and 28-d cure rates were 100%. Mean times to fever and
parasite clearance were 34.2 and 34.5 hours respectively.
Tolerability was qualified very good (44%), good (46%) and moderate (10%).
The 3d once daily co-administration of artesunate and mefloquine
offers a practical dosing regimen which is highly effective and well
tolerated in patients with uncomplicatd falciparum malaria.
Key words: malaria, artesunate, mefloquine, Plasmodium falciparum, Côte d’Ivoire.
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ARTEMIFONE, A NEW ANTI- MALARIA ARTEMISININE
DERIVATIVE - SAFETY AND PHARMACOKINETICS
OF A 3 DAYS TREATMENT IN HEALTHY MALE SUBJECTS
DR. NAGELSCHMITZ J.1, DR. VOITH B.1, DR. RÖMER A.2
1. Bayer HealthCare AG, WUPPERTAL, GERMANY
2. A&M GmbH, BERGHEIM, GERMANY

P046

BAY 44-9585 (proposed INN: Artemifone) is a new artemisinin
derivative under development for malaria therapy. This doubleblind, randomized, placebo-controlled, group comparison study
was performed with oral multiple doses of 40 or 80 mg for 3 days
in 24 healthy subjects. Safety and tolerability were monitored
with blood pressure, heart rate, ECG profile, clinical laboratory
including free hemoglobin and haptoglobin and monitoring for
adverse events (AE). Plasma concentrations were determined for
BAY 44-9585, the three active metabolites M1-M3 by validated
HPLC-MS/MS assays.
No serious AEs were seen, only headache, stomach / abdominal
pain, nausea and diarrhoea occurred as mild drug related AEs
that resolved quickly. The vital parameters and the ECG remained
unaffected, laboratory tests were without relevant changes incl.
the specific parameters Hb(free) / haptoglobin and AST / ALT.
Mean Cmax values of about 140 µg/L were reached after approx.
1.5h, the terminal half-life was in the range of 1.5-3h. For both
doses tested, the pharmacokinetics of the drug were essentially
similar on day 1 and day 3 of the dosing regimen. No signs of
undue accumulation or non-linear behavior were seen.
In conclusion, the dose of 80 mg BAY 44-9585 per day for three
days was safe and well tolerated and showed favorable pharmacokinetics to start assessment of efficacy in malaria patients.
This study was supported by MMV, Geneva, Switzerland.

PLASMODIUM FALCIPARUM RESISTANCES: ROLE
IN DIFFERENT CLINICAL PROFILES IN NIAMEY, NIGER
IBRAHIM M.L.1, HASSANE H.1, ADEHOSSI E.2, LACROIX V.3,
GAY-ANDRIEU F.2, DUCHEMIN J.B.1
1. CERMES, NIAMEY, NIGER
2. National Hospital, NIAMEY, NIGER
3. Clinique Gamkalley, NIAMEY, NIGER

Malaria continues to contribute heavily to african children mortality. After the arrival and diffusion in Africa of the chloroquine
resistance, it importance has been pointed out for children mortality. To assess the part of the resistance to treatment in the clinical forms of malaria cases mutations of the pfcrt and dhfr genes
were detected in different populations among parasite carriers in
Niamey by PCR-RFLP: hospitalized clinical malaria cases with
heavy or mild anemia, uncomplicated malaria in health centers
patients and asymptomatic carrier scholar children. The prevalence of mutations in hospitalized patients is around 50% for
both markers. The percentages of mutations are not significantly
different among the hospitalized malaria cases whatever is the
degree of anemia or the clinical form. These results were compared with those obtained from the same urban environment but
at a lesser degree of gravity (health centers patients and asymp-
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PROCALCTITONIN LEVEL AND MALARIA

INFG POLYMORPHISMS ASSOCIATED WITH CEREBRAL
MALARIA
1

1

2

BIGOIS L., SOULLIÉ B., ADAM F., RAULT J.P., PUYHARDY J.M.,
ROBET Y.

2

CABANTOUS S. , MARQUET S. , POUDIOUGOU B. , TRAORE A. ,
KEITA M.3, CISSE M.B.3, DOUMBO O.1, DESSEIN A.

Hôpital Legouest (HIA), METZ, France

1. Immunology and Genetics of Parasitic Diseases, INSERM U399, Faculty
of medicine Timone, Université de la méditerranée, MARSEILLE 13385,
FRANCE
2. Malaria Research and Training Centre, Faculty of medicine, pharmacy
and odonto-stomatology, University of Bamako, BAMAKO, MALI
3. Paediatric wards, Gabriel Toure Hospital, BAMAKO, MALI

The aim of this study is to evaluate if procalcitonin (PCT) has a
good predictive value for paludism infection. Serum PCT, a 13 kDA
116-amino acid prohormone of calcitonin is considered as a marker of bacterial infection. In healthy subjects, PCT levels are low,
< 0,1 ng/mL.
The study is performed from january 2004 to july 2005 in the laboratory of Legouest hospital. Only documented malaria infections
are analysed. The blood samples are obtained at the same time
for PCT level and malaria diagnosis. The PCT level is measured by
use of an immuno assay (BRAHMS PCT Q) assay. The cut off level
for PCT of >0.5 ng/ml. Under this value the result is considered as
negative. Above this cutoff PCT level considered as positive is
measured by an immunoamplified cryptat emision assay in
Pasteur Cerba Laboratory. The PCT levels are then confronted
with the clinical data available.

One to five per cent of children living in areas where Plasmodium
falciparum is endemic have life-threatening malaria: coma and/or
severe anaemia. Host genetic factors, including alleles of the
genes encoding cytokines, affect the outcome of malaria.
As IFN-gamma is a critical player in immunity to P. falciparum, we
hypothesised that IFNG alleles may affect susceptibility/resistance
to severe malaria. Evaluation of IFN-gamma levels has been performed in the plasma of children with uncomplicated malaria
(UM) and cerebral malaria (CM). IFN-gamma concentrations were
lower (p=0.007) in CM children than in UM children during bouts
of malaria.
Association studies performed on 240 children with cerebral
malaria and both parents showed that affected children are less
likely to receive from their parents certain IFNG alleles indicating
that these alleles are associated with protection against CM.
Preliminary work indicate that these protective alleles are associated with enhanced IFN-gamma production. These results all
together support the view that IFN-gamma participate to protection against cerebral malaria in these children.
S.C and S.M. contributed equally to this work.

P052

EFFECTS OF THE ANTIMALARIAL DRUG
DIHYDROARTEMISININ (DHA) ON RAT EMBRYOS IN VITRO
OLLIARO P.2, LONGO M.1, MAZUÉ G.3, TAYLOR W.R.2,
COLOMBO P.1
1. Nerviano Medical Sciences Srl, NERVIANO, ITALY
2. UNICEF/UNPD/World Bank/WHO Special Programme on Research and
Training in Tropical Diseases (TDR), GENEVA, SWITZERLAND
3. Consultant Toxicologist, MANTRY, FRANCE

Artemisinin derivatives are not currently recommended for use
during the first trimester of pregnancy because they cause
embryo death and some abnormalities in early pregnancy in animals. We studied the effects of DHA in rat whole embryo cultures
(WEC, gestational day 9.5-11.5) at concentrations 0.01-2 µg/mL
for either 1.5h at the beginning or the end of culture or for the
entire 48hs. Early exposure to DHA affected primarily RBCs during
yolk sac haematopoiesis. Higher concentrations and longer exposure inhibited angiogenesis. Tissue damage and effects on
embryo morphology were secondary to these events. These
results help explain findings from in vivo animal data and confirm
the narrow window of sensitivity of embryos to artemisinin compounds. Embryo deaths did not occur within the culture period
because WEC does not allow effects to be studied beyond
48 hours. Extrapolating results to pregnant women exposed in
the first trimester remains difficult. Pharmacovigilance and further studies of the mechanism of damage are needed.

P050

NO EVIDENCE OF AN ASSOCIATION BETWEEN TNFA-308
AND TNFA-238 WITH SEVERE MALARIA IN MALIAN
CHILDREN
CABANTOUS S.1, POUDIOUGOU B.2, RANQUE S.1, TRAORE A.2,
KEITA M.3, CISSE M.B.3, DOUMBO O.2, DESSEIN A.1, MARQUET
S.1
1. Immunology and Genetics of Parasitic Diseases, INSERM U399, Faculty
of medicine Timone, Université de la méditerranée, MARSEILLE 13385,
FRANCE
2. Malaria Research and Training Centre, Faculty of medicine, pharmacy
and odonto-stomatology, University of Bamako, BAMAKO, MALI
3. Paediatric wards, Gabriel Toure Hospital, BAMAKO, MALI

Only a small fraction of infected children living in areas where
Plasmodium falciparum is endemic, develop severe malaria [cerebral malaria (CM) and severe anaemia (SA)]. The pathogenesis
mechanisms of severe malaria are not elucidated. Nevertheless,
immunological studies suggest that inflammatory processes
which develop in micro-vessels of the brain could be responsible
for the coma observed in certain children.
It is believed that TNF plays an important role in this inflammatory reaction. A case-control study in Gambia found CM associated
with TNFA-308A allele and SA associated with the TNFA-238A
allele. These findings were consistent with immunologic reports
showing high TNF-alpha blood levels in CM. We attempt to replicate these results in children hospitalised with severe malaria, at
the Gabriel Toure Hospital in Bamako.
Association studies were performed with TNFA-308A/G and TNFA238A/G, using the transmission disequilibrium test on 135 CM
trios and 72 SA trios. These analysis did not show an association
between any allele at two loci and either CM or SA. Moreover,
TNF levels, measured in the plasma of severe malaria (CM and SA)
and uncomplicated malaria children, were low and similar in both
groups. These results show that TNF-alpha is unlikely to play an
important role in severe malaria in these children.

P053

SEVERE MALARIA OUTCOME IN CHILDREN:
A PROSPECTIVE STUDY IN THE PEDIATRIC HOSPITAL
OF BAMAKO, MALI
POUDIOUGOU B.1, RANQUE S.2, CISSÉ M.B.3, TRAORÉ A.4,
ALASSANE OUMAR A.4, KEITA M.3, TRAORÉ D.4, DIAKITÉ M.4,
KEITA M.M.3, DESSEIN A.2, DOUMBO O.K.4
1.
2.
3.
4.

DEAP/MRTC/INSERM U 399, MARSEILLE, FRANCE
INSERM U 399, MARSEILLE, FRANCE
Pediatric ward, BAMAKO, MALI
DEAP/MRTC, BAMAKO, MALI

Severe malaria is a major public health issue in Bamako. It is the
primary cause of death in the pediatric emergency wards, where
52% of the admitted children present with this disease.
We aimed to determine the risk factors associated with a fatal
outcome in children with severe malaria treated in the Pediatric
ward of the Hospital Gabriel Touré in Bamako, Mali. From 1999 to
2002, all the children, aged 6 months to 14 years, admitted to the
emergency wards were prospectively screened. We enrolled
366 children: 223 (61%) had cerebral malaria (CM); 111 (30%) had
severe malarial anemia (SMA); and 32 (9%) had both clinical
forms (CM+SMA). Among the children, 15% had at least one
severe malaria history; 82% received previous antimalarial self-
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ical organ dysfunction before deterioration and can therefore be
used by the clinician to allocate more resources to patients at risk
of high morbidity and mortality.

medication. The overall lethality was 17%,. Lethality was associated to CM (OR= 11); CM+SMA (OR=9); hypoglycemia (OR=6); respiratory distress (OR= 6); and residency in the commune I of
Bamako (OR=4). Among the children who survived, 6% had neurological aftereffects which were strongly associated with the
duration of the coma (p<10-6).
The identified risk factors of lethality in children presenting with
severe malaria might be linked to host factors (such as individual
susceptibility) as well as environmental or behavioral factors.

P056

DETECTION OF ATOVAQUONE-PROGUANYL RESISTANCE
CONFERRING MUTATIONS IN PLASMODIUM FALCIPARUM
CYTOCHROME B GENE IN LUANDA, ANGOLA
VARANDAS L.1, PIMENTEL S.2, NOGUEIRA F.2, BENCHIMOL C.3,
QUINHENTOS V.3, BOM J.2, FIGUEIREDO P.2, CRAVO P.2,
ROSÁRIO V.2, BERNARDINO L.3

P054

ARTEMIFONE, A NEW ANTI-MALARIAL ARTEMISININ
DERIVATIVE: OPEN PILOT TRIAL TO INVESTIGATE THE
ANTIPARASITIC ACTIVITY OF BAY 44-9585 IN PATIENTS
WITH UNCOMPLICATED P. FALCIPARUM MALARIA

1. IHMT-Instituto de Higiene e Medicina Tropical, LISBON, PORTUGAL
2. IHMT - CMDT, LISBON, PORTUGAL
3. Hospital Pediátrico de Luanda, LUANDA, ANGOLA

Introduction. The fixed dose combination atovaquone-proguanyl
is the most recently introduced antimalarial for treatment and
prophylaxis of Plasmodium falciparum malaria. It is highly effective, has a good tolerability profile and a more convenient prophylactic regimen. Unfortunately, cases of treatment and prophylaxis failure with this combination have already been reported,
which have been associated to mutations in cytochrome b gene
of the Plasmodium. We applied a protocol for detection of atovaquone-proguanyl resistance in vivo conferring mutations in
Plasmodium falciparum cytochrome b gene in Luanda, Angola, in
order to investigate the prevalence of this mutations in this
region.
Methods. Blood samples from two hundred children attending
Luanda Pediatric Hospital were collected. Plasmodium falciparum
cytochrome b gene DNA was amplified and restricted using specially designed primers and restriction enzymes in order to identify wild type cytochrome b codon 268 and two point mutations in
this codon: T802A and A803C positions.
Results. All samples were identified as wild type for cytochrome b
gene at codon 268.
Conclusions. In this sample no atovaquone-proguanyl clinical failure associated mutations were found. This represents a improvement relatively to known resistance prevalence against other currently used prophylatic antimalarials. Nevertheless further and
continued surveillance is imperative.

KRUDSOOD S.1, WILAIRATANA P.1, CHALERMRUT K.1,
LEOWATTANA W.1, VOITH B.2, HAMPEL B.2, LOOAREESUWAN S.1
1. Faculty of Tropical Medicine, Mahidol University, BANGKOK, THAILAND
2. Bayer HealthCare, WUPPERTAL, GERMANY

To investigate the safety and efficacy of Artemifone, treatments
of 80 mg per day for 3 days (Cohort A1) and 2 mg/kg body weight
per day for 3 days (Cohort A2) were administered to patients with
uncomplicated P.falciparum malaria. In Cohort A1 25 patients
were enrolled and 62 patients will be enrolled in Cohort A2.
Mefloquine 25 mg/kg body weight was added on day 3 to prevent recrudescence.
The first 15 patients per cohort were randomized in a 2:1 fashion
to Artesunate 4 mg/kg body weight plus Mefloquine on day 3.
Pharmacokinetic profiles were performed in 5 patients in each
cohort.
Clinical assessments including parasitic counts were performed up
to day 28 after start of treatment.
Preliminary information: Artemifone at a dose of 2 mg/kg body
weight appears to be safe and efficacious. The trial is still ongoing. Final results will be presented at the Congress.
The study was supported by MMV, Geneva, Switzerland.
P055

THE “SIMPLIFIED” MULTI-ORGAN-DYSFUNCTION SCORE
(MODS): A NEW TOOL TO DISCRIMINATE DIFFERENT
LEVELS OF SEVERITY IN CHILDREN WITH PLASMODIUM
FALCIPARUM MALARIA

P057

MOLECULAR EPIDEMIOLOGY OF MALARIA IN LUANDA,
ANGOLA. PREVALENCE OF PFMDR1, PFCRT, PFDHFR
AND PFDHPS MUTATIONS ASSOCIATED WITH DRUG
RESISTANCE

HELBOK R.3, ISSIFOU S.2, MATSIEGUI P.B.2, DENT W.1, LACKNER
P.1, SCHMUTZHARD E.1, KREMSNER P.4
1. Department of Neurology, INNSBRUCK, AUSTRIA
2. Albert Schweitzer Hospital, LAMBARENE, GABON
3. University of Innsbruck, INNSBRUCK, AUSTRIA
4. University of Tübingen, Department of Tropical Medicine, TÜBINGEN,
GERMANY

VARANDAS L.1, FIGUEIREDO P.2, NOGUEIRA F.2, BENCHIMOL C.3,
QUINHENTOS V.2, BOM J.2, CRAVO P.2, ROSÁRIO V.2,
BERNARDINO L.3
1. IHMT-Instituto de Higiene e Medicina Tropical, LISBON, PORTUGAL
2. IHMT -CMDT, LISBON, PORTUGAL
3. Hospital Pediátrico de Luanda, LUANDA, ANGOLA

The multi-organ dysfunction score (MODS), a quantitative
approach for severity, is a useful tool to discriminate different levels of severity in patients with P.falciparum malaria on admission.
In this survey we prospectively evaluate the “simplified MODS”,
based on clinical findings mainly, to assess the patient’s severity
on admission and to find a correlation with outcome variables.
The study is conducted at the Albert Schweitzer Hospital in
Lambaréné, Gabun, since August, 15th, 2003.
Of the 192 consecutive patients 167 patients were old enough to
walk before the onset of P. falciparum disease (cohort 1),
22 patients were only able to sit because of young age (cohort 2),
3 patients were even not able to sit. cohort 1: patients with a high
score on admission were significantly longer not able to walk
(Spearman’s r = 0.73, P < 0.001), to sit (r = 0.68, P < 0.001) and to
take oral food (r = 0.60, P < 0.001); cohort 2: ability to sit unaided
(Spearman’s r = 0.54, P = 0.01) taking oral food (r = 0.51, P = 0.02).
A score of 16 and more was associated with a higher morbidity in
all groups (log rank Test, P < 0.001).
The score is a clinical approach to evaluate disease-severity based
on a in depth physical examination with thermometer, stethoscope and cuff as only technical device and simple laboratory
analysis. This score is easy to apply and can therefore be used
independently from financial resources in all malaria clinics in
tropical countries. The quantitative approach may detect subclin-

Republic of Angola’s health system was left in tatters by the civil
conflict that ended in April 2002. Plasmodium falciparum mutations in pfcrt, pfdhfr and pfdhps genes can be used as markers in
chloroquine and sulfadoxine-pyrimethamine resistance surveillance. Mutations in P. falciparum pfmdr1 gene have also been
associated to drug resistance. In this Angola, no actual data exists
concerning drug resistance, nor resistance-associated gene frequencies. We conducted a study with 247 Plasmodium falciparum
infected blood samples collected from children attending the
Paediatric Hospital of Luanda. The isolates were successfully
genotyped for pfcrt (K76T), pfmdr1(N86Y), pfdhps (K540E) and
pfdhfr (R59C) genetic markers. The frequencies of the 86 allele of
the gene pfmdr1 were 28,6% 86N, 61,3% 86Y and 10,1% 86N/Y
(mixed infections). The frequency of the allele pfcrt were 94,6%
76T, 5,8% 76K and 0,4% 76K/T (mixed infections). Concerning the
pfdhps gene the results were: 6,5% of the isolates were bearers
of the mutation 540E, 89,5% 540K and 5,5% 540K/E. For the pfdhfr gene the results were: 60,2% 59C, 28,9% 59R and 18,8% were
59R/C (mixed infections).
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PATHOGENESIS OF ACUTE RENAL FAILURE IN SEVERE
MALARIA: ULTRASTRUCTURAL AND
IMMUNOPATHOLOGICAL STUDIES

COMPARISON OF A FLUORIMETRIC AND
A COLORIMETRIC MICROASSAY TO EVALUATE EFFECTS
OF COMPOUNDS ON THE GROWTH OF P. FALCIPARUM
IN VITRO

PONGPONRATN E.1, FERGUSON D.2, TURNER G.2, RIGANTI M.1,
DONDORP A.3, CHAISRI U.1, NGUANSANGIAM S.1

CORBETT Y.3,BASILICO N.3,SCANDROGLIO P.3,PARAPINI
S.3,CAPSON T.2,KURSAR T.1, ORTEGA-BARRIA E.4
TARAMELLI
D.3,

1. Faculty of Tropical Medicine, Mahidol University, BANGKOK, THAILAND
2. Nuffield Department of Pathology, The John Radcliffe Hospital,
OXFORD, UK
3. The Wellcome Mahidol Oxford Tropical Medicine Research Unit,
BANGKOK, THAILAND

1. University of Utah, SALT LAKE CITY, UTAH, US
2. Smithsonian Trop Res Institute, ANCON, PANAMA
3. University of Milan, MILAN, ITALY
4. Ist. Investigationes Cientif. Alta Tecnologia, CIUDAD DEL SABER,
CLAYTON, PANAMA

To study the association of parasitized red blood cell (PRBC)
sequestration and cytokines expression in the pathogenesis of
acute renal failure in severe falciparum malaria.
Kidney tissues were collected from the patients who died of
severe falciparum malaria. The patients were divided into two
groups for those who showed signs of acute renal failure (ARF)
and who did not (NARF). To examine the histopathological
changes, the tissue sections were stained with H&E.For cytokine
expression of TNF-α and IL-10, the sections were stained by
immunohistochemical staining.For ultrastructural study, the kidney tissues were examined by a transmission electron microscope.
PRBC were found adhered to the glomerular capillary endothelium.Large mononuclear cells were also present within the capillaries, filling most of their lumens.There were only few cases
showing mesangial cell proliferation, mesangial matrix expansion
and electron dense deposits along the mesangial basement membrane.Statistically results showed that the number of Knob negative (K-) PRBC were significantly higher in the kidney of the ARF
compared to NARF cases. The positive immunoreactivity for TNFa and IL-10 was found in inflammatory cells, renal tubules and
endothelial cells of vasculatures.
Knob negative (K-)PRBC in the kidney is associated with acute
renal failure.The correlation between severity of histopathologic
changes in renal tissue and intensity of inflammatory for TNF-α
and IL-10 will be discussed in detail.

Simple, inexpensive, reliable, user-friendly and safe methods are
required to search for new antimalarial compounds and to monitor
the efficacy of available drugs. Current methods suffer from limitations. We standardized the conditions of a non-radioactive, low-cost
assay recently developed, which uses a commercial fluorocrome,
PicoGreen®, that intercalates into the parasite DNA: the degree of
fluorescence is proportional to the amount of DNA synthesis. This
assay requires a microplate fluorescent reader, but can also be done
in conventional cuvettes. We determined specificity and sensitivity of
the method. It compares well with the parasite lactic dehydrogenase
(pLDH) based assay on a broad series of compounds tested, including
natural compounds. Contrary to the pLDH test, it can be used with
coloured natural samples or compounds with red-ox activity or that
may interfere with the glycolytic pathway.
P061

QUAND LA FIÈVRE DEVIENT GRAVE. LA PRISE
EN CHARGE DES ENFANTS SOUFFRANT D’ACCÈS
PALUSTRE GRAVE À L’EXTRÊME NORD DU CAMEROUN
GRUENAIS M.E.
Institut de recherche pour le développement (IRD), MARSEILLE, France

Une étude qualitative par entretien, réalisée dans le service de
pédiatrie de l’hôpital provincial de Maroua (Province de l’Extrême
Nord du Cameroun) auprès de mères d’enfants hospitalisés pour
“fièvre”, devait permettre d’identifier les conditions de prise en
charge des accès palustre grave dans cette zone à transmission
saisonnière. La fièvre, chez le jeune enfant, est a priori considérée
comme un événement normal dans les étapes qui ponctuent la
croissance du jeune enfant. En cas de fièvre qui se prolonge,
l’automédication, et surtout le recours à des vendeurs ambulants de
médicaments en première intention sont fréquents. C’est la
persistance des symptômes qui conduit à la décision du recours à
une structure de soins. La durée est d’ailleurs souvent avancée par
les mères pour distinguer le paludisme d’une fièvre ordinaire. La
durée, c’est aussi ce qui semble caractériser les itinéraires
thérapeutiques des enfants hospitalisés pour paludisme: il est en
effet remarquable de noter que cette pathologie bien connue, et
des personnels de santé et des populations, et identifiée comme
“paludisme”, peut conduire les enfants dans plusieurs centres de
santé avant de parvenir à l’hôpital de référence, chaque structure
proposant ses propres prescriptions. Aussi, en dépit des directives
internationales et nationales, et des protocoles thérapeutiques
officiellement en vigueur, les conditions pour une prise en charge
rapide des accès graves selon un protocole standardisées sont encore
très loin d’être remplies dans cette zone du Cameroun.

P059

APPLICATION OF DNA-BINDING FLUORESCENT DYES
IN MALARIA-INFECTED ERYTHROCYTES FOR THE
EVALUATION OF DRUG EFFICACY AGAINST
PLASMODIUM FALCIPARUM
TAN D., LAM K.W., SEAH K.I., SIM T.S.
National University of Singapore, SINGAPORE, SINGAPORE

Identification of promising new targets since the release of the
genome of Plasmodium falciparum has given impetus to look for
new high-throughput methods for the evaluation of drug compounds. DNA-binding fluorescent dyes can serve to identify the
presence of intra-erythrocytic parasite since red-blood cells do not
contain any nuclear materials. As such any effective drug compound would result in the reduction of fluorescence-bound dye
with the eradication of the parasites. In this study, methods using
various fluorescent dyes such as Hoechst and SYBR Green dyes
were evaluated for their ability to detect intra-erythrocytic parasites in vitro. A simple 96-well format which incorporates the
DNA-binding fluorescent dye is described for rapid high-throughput screening of drugs against Plasmodium falciparum.

P062

ARTEMIFONE, A NEW ANTI-MALARIAL ARTEMISININ
DERIVATIVE: PHARMACOKINETICS IN RATS AND DOGS
STEINKE W.1, BECKERMANN B.1, FISCHER H.2, GERISCH M.3,
KOHLSDORFER C.3, RÖMER A.2, THEIS M.2, WELBERS A.2
1. Bayer HealthCare AG, WUPPERTAL, GERMANY
2. A&M GmbH, BERGHEIM, GERMANY
3. Bayer HealthCare AG, WUPPERTAL, GERMANY

BAY 44-9585 (proposed INN: Artemifone) is a highly effective antimalarial drug currently in clinical Phase II trials. Pharmacokinetics
of Artemifone (3-30 mg/kg) was investigated in vivo in female
Wistar rats and female Beagle dogs following oral and intra-
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venous single dose administration. The intestinal absorption of the
14C-labeled compound was 57% in rats. In both species, plasma
exposure increased more than dose-proportionally. The biovailability ranged between 5 and 25%. Artemifone is a high clearance
drug with average clearances of 7.4 L/(kg.h) and 3.2 L/(kg.h) in
female rats and female dogs, respectively. The apparent half-lives
were between 10 to 60 minutes in both species. The fraction
bound to plasma proteins was around 90% for rat, dog, and man.
The volume of distribution was high (2-3 L/kg). In rats, whole-body
autoradiography revealed the highest concentrations of substance-related radioactivity in gastrointestinal contents and
mucosa, bile-duct and renal bladder contents, adrenal cortex,
bone marrow, brown adipose tissue, kidneys, liver, spleen and
ovaries. There was higher exposure in female rats than in males.
Excretion of radioactivity occurred via the biliary/fecal and renal
route, being roughly equally important. The residues remaining in
the body of rats after seven days were moderate (3%), indicating
slow terminal elimination of substance-related radioactivity.
Overall, there was no evidence of irreversible binding or retention.
The study was supported by MMV, Geneva, Switzerland.

sunate and to new molecule of the CQ-derived compound “ferrochloroquine”, by binding the drug to an iron nucleus. Our
results confirm conclusions drawn from earlier studies conducted
by the Cambodian National Malaria Centre. Chloroquine-resistant
phenotypes were highly prevalent in Cambodia. Similarly, a high
proportion of isolates displayed elevated IC50 to mefloquine. In
contrast, only 0.67 and 1.7% of isolates presented decreased susceptibility to quinine and artesunate, respectively. Distributions of
mean IC50 according to drug and geographic origin indicated
that the parasites circulating to the west of Cambodia largely
account for the global situation of drug resistances in Cambodia.
Isolates with decreased susceptibility to chloroquine and mefloquine were common along the border with Thailand. No major
differences in responses to antimalarial drugs were observed
between 2001 and 2002, suggesting that the situation of drug
resistance is now stabilized and under control in Cambodia.
Ferrochoroquine therefore represents an interesting possible
alternative for the management of malaria, especially in areas of
multidrug-resistance. However, the decreased susceptibility of isolates collected in the western provinces of Cambodia to mefloquine and the correlation between susceptibility to artesunate
and susceptibility to mefloquine and quinine justify the need for
an improved international surveillance program for malaria drug
resistance in the Mekong sub region.

P063

ARTEMIFONE, A NEW ANTI-MALARIAL ARTEMISININ
DERIVATIVE: METABOLISM IN VITRO IN LIVER
MICROSOMES AND HEPATOCYTE SANDWICH CULTURES
OF DIFFERENT SPECIES INCLUDING MAN

P065

SPATIAL PROFILE OF ACTIVATED CASPASE-3
IN EXPERIMENTAL CEREBRAL MALARIA

KERN A., HUCKE K., GAEFKE D., BREYER M., SCHMEER K.
Bayer HealthCare AG, WUPPERTAL, GERMANY

TANNICH E.1, HELBOK R.2, HEUSSLER V.1, BEER R.1, BURGER C.1,
LACKNER P.1, SCHMUTZHARD E.1

[14C]BAY 44-9585, [14C]Artemifone (proposed INN); [(3R,5aS,6R,
8aS,9R,10R,12R,12aR)-3,6,9[14C]-trimethyldecahydro-3,12epoxy[1,2]dioxepino[4,3-i]isochromen-10-yl]thiomorpholine 1,1dioxide, has been incubated with liver microsomes from Rhesus
monkey, Beagle dog, Himalaya rabbit, Wistar rat (male), NMRI
mouse, CD-1 mouse, and man (mix) as well as with hepatocyte
sandwich cultures of Wistar rat, Beagle dog, and man to elucidate
the metabolic pattern and the most human like animal. The samples were analyzed by HPLC-14C-UV-MS/MS to compare the
metabolite profiles.
Turnover was found to be high in both in vitro systems, reaching
up to 97% in liver microsomal incubations after 30 minutes and
up to 100% in hepatocyte sandwich cultures after 24 h, respectively. No hints of the presence of dihydroartimisinin (DHA),
which is reported to be of toxicological relevance, were found in
any incubation. The observed metabolite pattern consisted mainly of phase I biotransformation reactions:
1. dehydrogenation in the thiomorpholine-dioxide moiety, leading
to metabolite M-1, 2. mono-hydroxylation in the methyl-oxepane
moiety, leading to metabolite M-2, and 3. mono-hydroxylation in
the methylcyclohexyl moiety, leading to metabolite M-3.
Dehydrogenated derivatives of M-2 and M-3 led to metabolites M4 and M-5, which were less prominent. The only phase II reaction
observed in rat, dog, and human hepatocytes was glucuronidation
which, however, played only a minor role in all investigated species.
The metabolite pattern in incubations with human CYP3A4 corresponded well to that found in incubations with human liver
microsomes.
The study was supported by MMV, Geneva, Switzerland.

1. Bernhard-Nocht-Institute for Tropical Medicine, HAMBURG, GERMANY
2. Innsbruck Medical University, INNSBRUCK, AUSTRIA

Cerebral malaria (CM) is still associated with a high death rate.
The underlying pathomechanisms are yet not fully understood.
The role of apoptotic mechanisms for the pathogenesis of CM is
investigated in this study.
C57BL/6 mice were infected with Plasmodium berghei blood stages.
Clinical severity of the disease was assessed by a battery of 40 standardized tests for evaluating neurological functions in mice. Brain
homogenates and cryostat sections of mice with CM, infected animals without CM and non infected control animals were probed
with a monoclonal antibody against cleaved caspase-3.
Western blot analysis of brain extracts for cleaved caspase-3
showed an induction of immunoreactivity in animals with CM. No
immunoreactivity could be detected in infected animals without
CM or non infected control animals. Densitometric analysis
revealed a significantly higher reactivity in cerebellum than in
cerebrum. Furthermore, animals having a worse clinical score
showed higher immunoreactivity. Immunohistochemistry
revealed cleaved caspase-3 positive cells throughout different
brain regions. Immunopositive parenchymal cells were frequently
clustered around vessels showing immunopositive sequestered
leukocytes and endothelial cells. Groups of immunopositive neurons were predominantly found in brainstem and cerebellum.
The current study provides direct evidence for caspase-3 activation in experimental CM. Immunoreactivity was markedly
increased in cerebellum and brain stem compared to cerebrum,
which indicates a putative role of apoptotic cell death in the
pathogenesis of delayed cerebellar ataxia, the most common
manifestation of post malarial neurological syndrome.
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RESISTANCE IN VITRO OF P. FALCIPARUM
TO ANTIMALARIAL DRUGS IN CAMBODIA
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LIM P.1, CHIM P.1, SEM R.2., NEMH S.2, MACIEJEWSKI L.3,
TSUYUOKA R.4, MEY BOUTH D.4, DOUNG S.2, SARTHOU J.L.1,
ARIEY F.1, FANDEUR T.1

CHLOROQUINE IN COMBINATION WITH METHYLENE
BLUE (BLUECQ) FOR MALARIA TREATMENT IN AFRICA RESULTS FROM A DOSE FINDING STUDY

1. Institut Pasteur du Cambodge, PHNOM PENH, CAMBODIA
2. Institut Pasteur du Cambodge, National Malaria Center, PHNOM
PENH, CAMBODIA
3. Laboratoire de Catalyse-Synthèse, Organométallique, UPRESA CNRS
8010 ENSCL, Université des Sciences et Technologies, VILLENEUVE
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MEISSNER P.1, MANDI G.2, MUELLER O.1
1. University Heidelberg, HEIDELBERG, GERMANY
2. Centre de Recherche en Santé de Nouna, NOUNA, BURKINA FASO

Combination therapy is a new paradigm in malaria control.
Artemisinin-based combination therapy, as recommended by WHO
for malaria first-line treatment, is comparably rather expensive for
most sub-Saharan African countries. BlueCQ, the affordable combination of chloroquine (CQ) with methylene blue (MB) has been test-

The in vitro sensitivity of 352 P. falciparum isolates collected in
2001 and 2002 to chloroquine, to mefloquine, to quinine, to arte-
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ed for safety and efficacy since 2003 by our group in Burkina Faso.
In vitro efficacy and synergy against P. falciparum were shown
and pharmacokinetics described. In the frame of a public-private
partnership the BlueCQ Project has implemented several clinical
studies in Heidelberg/Germany and in Nouna/Burkina Faso.
BlueCQ has been shown to be safe in G6PD sufficient and G6PD
deficient adults and children in Germany and in Africa. However,
the efficacy of the combination in the initially chosen methylene
blue dose regimen was not sufficient in the treatment of uncomplicated malaria in Burkina Faso.
Consequently, a BlueCQ dose finding study with three different
dose levels of MB was implemented in 4-500 preschool children
with uncomplicated malaria in Burkina Faso in 2004. All three regimens were shown to be safe, and children enrolled in the BlueCQ
arms compared to CQ only had significantly lower clinical failure
rates on day 14 (10% vs 35%).

P069

EVIDENCE FROM IMPORTED MALARIA
OF AN INCREASED INCIDENCE OF MULTIRESISTANT
PLASMODIUM FALCIPARUM IN WEST AFRICA
LE BRAS J.1, PRADINES B.2, DURAND R.3, PARZY D.2
1. APHP, PARIS, FRANCE
2. IMTSSA, MARSEILLE, FRANCE
3. APHP, BOBIGNY, FRANCE

French experts support the combination of chloroquine plus
proguanil as an alternative to atovaquone plus proguanil for
Plasmodium falciparum (Pf) malaria drug prevention in travellers in
most of West Africa (zone 2 countries). Pf chloroquine resistance
stayed near 50% between 1990 and 2002. Pf resistance to
cycloguanil, the active metabolite of proguanil, increased in the
middle of the 90’s to reach 33%, leading to the shift of Benin, Togo
and Ghana from zone 2 to 3. As a result, the use of mefloquine or
atovaquone-proguanil as antimalarial chemoprophylaxis was recommended in these countries. A case-control study over the years
1993-2000 showed a total effectiveness of perfectly taken chloroquine-proguanil prophylaxis in zone 2. Authentic prophylactic failures were not increasingly reported in 2003-04 as our recruitment
was made up, for 98% of the cases, of subjects having not correctly
taken appropriate drug regimen. We followed the frequency of
resistance to chloroquine-proguanil of 3050 isolates of Pf imported
into France over two periods: 1996-2002 and 2003-2004. Resistance
was defined by 2 criteria: in vitro chloroquine IC50 > 100 nM, and
presence of PfDHFR S108N mutation. Only isolates without previous
treatment were considered. The frequency of bi-resistance reached
more than 25% in Senegal in 2003-2004. Resistance to chloroquine
plus proguanil in a group of 7 countries (Côte d’Ivoire, Liberia, Sierra
Leone, Guinea, Bissau Guinea, Gambia and Senegal) was 17% [1323%] in 1996-2002 and 30% [20-41%] in 2003-04 (n=1166, p<0,001).
As a result, we classified these countries in zone 3. Chloroquine plus
proguanil thus remains usable in zone 2 but, from now on, the
majority of malaria imported into France is acquired in zone 3.

P067

BASE LINE STUDY ON EFFICIENCY OFF INTERMITTENT
PREVENTIVE TREATMENT’S STRATEGY WITH
SULFADOXINE-PYRIMETHAMINE ON PREGNANT WOMEN
IN MALARIA LOW TRANSMISSION AREA (NORTH
SENEGAL)
SECK P.A., NDIAYE J.L.A., FAYE B., NDIAYE D., CAMARA P.I.2,
DIEYE E.H.L.2, GAYE O.2
1. Faculté de Médecine, DAKAR, SENEGAL
2. District Richard Toll, RICHARD TOLL, SENEGAL

Malaria in pregnancy is a major problem of public health. The
National Malaria Control Program recommended Intermittent
Preventive Treatment (IPT) with Sulfadoxine-Pyrimethamine (SP)
for pregnant women in order to reduce maternal anemia and low
birth weight. The objective of this study is to evaluate this strategy and determine i) the incidence rate of malaria attacks and
infections during pregnancy ii) the prévalence of maternal
anaemia, placental infection and low birth weight. We conducted a cohort study in north of Senegal in pregnant women under
2 IPT doses. A monthly follow up was carried out with clinical,
parasitological and haematological survey at their ante natal visits during 5 months of pregnancy.
We enrolled 128 women. 22% (n=28) of women was second
trimester anemia. Results shows a reduction in the incidence of
anemia of 71% after 4 months following up. Only one malaria
attacks was also noted. We did’nt noted any placental infestation
after 41 delivery. 3 new born presented a low birth weight without association with anemia and placental infection. Analysis
were still on going and this preliminary results suggested IPT
strategy was highly effective and could reduce the burden of
malaria on pregnancy in low area transmission.
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HAEM PRODUCTS REVERSIBLY REDUCE RED BLOOD CELL
DEFORMABILITY
OMODEO SALÈ F.1, TIPMANEE P.2, VANZULLI E.1,
NUCHSONGSIN F.2, PUKRITTAYAKAMEE S.2, CHOTIVANICH K.2,
LOOAREESUWAN S.2, P DAY N.3, J WHITE N.3, DONDORP A.
1. Istituto di Fisiologia Generale e Chimica Biologica, Faculty of
Pharmacy, MILAN, ITALY
2. Faculty of Tropical Medicine, Mahidol University, BANGKOK, THAILAND
3. Centre for Clinical Vaccinology and Tropical Medicine, Churchill
Hospital, OXFORD, UK
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Background. In falciparum malaria, but not in septicaemia, the
deformability of the entire erythrocyte population is reduced in
proportion to disease severity. This is a major determinant of survival as it compromises microcirculatory blood flow through vessels partially obstructed by cytoadherent parasitised erythrocytes.
We hypothesized that rigidification is caused by haem products
produced by the parasite.
Methods. Red blood cell deformability (LORCA) was measured in
erythrocytes exposed to increasing concentrations of haemin, Bhaematin (synthetic haemozoin, the malaria pigment), and haemoglobin. Lipid and protein oxidation was assayed as thiobarbituric
reactive substances (TBARS) and sulphhydryl groups respectively.
The protective effects of N-acetylcysteine were also assessed.
Results and interpretation. A dose and time-dependent incorporation
of haemin into RBC and oxidation of protein SH groups was observed.
TBARS production and changes in the fatty acid pattern, as indicators
of lipid peroxidation were not observed. Haemin, and to a much lesser extend haemoglobin and B-haematin reduced red cell deformability in a dose dependent manner. These pathophysiological processes
were prevented, and also largely reversed, by the therapeutic antioxidant N-acetylcysteine. The results suggest that the effect of haemin on
the RBC membrane does not result from oxidative damage of membrane lipids but from direct binding or incorporation of haem, affecting the oxidative status of proteins and the reciprocal interactions
between the membrane and cytoskeleton proteins. This may provide
a novel approach to the treatment of potentially lethal malaria.

TWO CASES OF ACUTE MALARIA FOLLOWING
SPLENECTOMY FOR SUSPECTED LYMPHOMA
BERRY A., BIDEGAIN F., ALVAREZ M., HUGET F., BROUSSET P.,
MARCHOU B., MAGNAVAL J.F.
CHU Toulouse, TOULOUSE, France

Two Black African immigrants, with not history of recent travel
outside France since 18 and 24 months, were diagnosed as having
a malignant lymphoproliferative disorder including splenomegaly,
and they were subsequently splenectomized. Few weeks after
surgery, both patients suffered an acute falciparum malaria
attack, so the initial diagnosis was corrected retrospectively to
hyperreactive malarial splenomegaly (HMS). These cases are an
illustration of the difficulty to distinguish HMS from malignant
lymphoproliferative disorders, and underline therefore, the role
of spleen in the immune defense against malaria.
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LOW DOSE QUININE FOR CHILDHOOD MALARIA WITH
MODERATE-HIGH PARASITEMIA IN LUANDA, ANGOLA

DYNAMICS OF P. FALCIPARUM SENSITIVITY
TOCHLOROQUINE (CQ) AND SULFADOXINEPYRIMETHAMINE (SP) DURING 7 YEARS (1997-2003) OF
SENTINEL SITE SURVEILLANCE IN BANDIAGARA, MALI

FIGUEIREDO A.1, VARANDAS L.2, BENCHIMOL C.3,
QUINHENTOS V.3, FIGUEIREDO P.1, NOGUEIRA F.1, DO
ROSÀRIO V.1, BERNARDINO L.3

TRAORE K.2, COULIBALY D.2, GUINDO A.2, KONE A.2, THERA
M.A.2, DICKO A.2, SAGARA I.2, DIAWARA S.I.2, DIARRA I.2,
DAOU M.2, CISSOKO Y.2, LYKE K.E.1, DIALLO D.A.2, PLOWE
C.V.3, DOUMBO O.K.2

1. Centro de Malária e Outras Doenças Tropicais/IHMT/UNL, LISBON,
PORTUGAL
2. Centro de Malária e Outras Doenças Tropicais/IHMT/UNL; Unidade de
Clínica das Doenças Tropicais / IHMT / UNL, Lisbon, Portugal, LISBON,
PORTUGAL
3. Hospital Pediátrico de Luanda, LUANDA, ANGOLA

1. CVD-University of Maryland, BALTIMORE, USA
2. MRTC/DEAP/FMPOS - University of Bamako, BAMAKO, MALI
3. CVD-University of Maryland, BALTIMORE, USA

Background: At the Hospital Pediátrico de Luanda, Angola, the
treatment protocol for malaria recommends the use of quinine for
children with moderate-high parasitemia (parasite density > 100
parasite/high power field). Objective: To compare the effectiveness
of a single daily dose of 15 mg/kg (G1) with three daily doses of 10
mg/kg (G2) in the treatment of moderate-high parasitemia malaria. Study design: An open randomised, controlled, clinical trial.
Setting: Hospital Pediátrico de Luanda, Angola. Methods: 355 children older than 12 months, with moderate-high parasitemia, were
enrolled in the trial, after informed consent was obtained. An initial loading dose of 20 mg/kg de quinine was administered to all
children. They were kept in hospital until the treatment was finished and were managed according to the established local guidelines; 15 children were excluded from the final analysis. Analysis
was by intention to treat. Results: 340 children were randomly allocated to one of the two regimes for quinine treatment (167 to G1
and 165 to G2). 5 children died, all of them in the first 48 hours following admission (2 in G1 and 3 in G2; RR=0.79 (95% CI 0.27-2.31);
p=0,681). 9 children were withdrawn from the trial because of clinical deterioration (3 in G1 and 6 in the G2; RR=0.65 (95% CI 0.261.66; p=0.333). At the end of the treatment all children were symptom free and the thick smear was negative. Conclusions: Our data
suggests that in Luanda, a single 15 mg/kg daily quinine dose preceded by a standard loading dose is enough to effectively treat
malaria in children with moderate-high parasitemia.

Spread of drug resistance to most common antimalarial drugs is a
constant threat for malaria control programs in endemic countries. Until 2003, CQ was the first line treatment for uncomplicated malaria in Mali and SP was the second line treatment.
Resistance to both drugs was monitored nationally since 1997. We
report here the results of 7 years of follow-up in Bandiagara, an
area of intense and seasonal malaria transmission. Data was analyzed using the 2001 WHO protocol for in vivo tests.
Preliminary results showed that adequate clinical and parasitological
response to CQ were 83.3% in 1997 (n=303), 76,4% in 1998 (n=432)
and 89.1% in 1999 (n=120). In 2002 clinical and parasitological resistance was 11.0% (n=145) increasing to 26.7% in 2003 (p<0.01).
Early treatment failure rate to SP was 1% in 1999 (n=390), 1.4%
in 2000 (n=73) with 6.2% and 2.7% late parasitological resistance
in 1999 and 2000.
These levels of efficacy justified the continued use of CQ and SP
as first and second line treatment in Mali until 2002. The trends
lead to a change of first line treatment to artemisin-based combination therapies. Full results of the 7 years monitoring of CQ
and SP efficacy and how this lead to evidence-based policy decision-making will be presented.
P074

NEO-NATAL GASTRIC PERFORATION WITH PERITONITIS
AND P. FALCIPARUM INFECTION
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FAVRE A.1, FIOR A.2, DEMAR M.3, AUBOUY A.3, PERRET J.1,
DELATTRE P.1, CARME B.3

ORPHENADRINE: A CLINICALLY-FEASIBLE CHEMOSENSITIZER
AGAINST CHLOROQUINE-RESISTANT MALARIA
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RISCOE M., SMILKSTEIN M.
Portland Veterans Affairs Medical Center, PORTLAND, USA

Many diverse drugs have been shown to restore chloroquine (CQ)
susceptibility to CQ-resistant P. falciparum. After encouraging
preclinical and clinical results, these chemosensitizers/resistancereversers (C/RRs) have received little recent attention. An ideal
C/RR drug would be an existing, available, inexpensive pharmaceutical, but no such candidate drugs have yet combined sufficient C/RR potency with adequate safely-achievable concentrations. We report that, in combination with CQ, the drug
orphenadrine meets this goal.
Antimalarial activity of orphenadrine alone and in and combination with CQ was determined in vitro against P. falciparum (CQsensitive D6 and CQ-resistant W2, Dd2). Orphenadrine was synergistic with CQ against both Dd2 and W2, but not D6. Against W2,
the IC50 of CQ alone was 477nM, but in combination with 1.7µM
orphenadrine, the IC90 of CQ was 83nM. For Dd2, CQ IC50 was
186nM; with 0.6µM orphenadrine, the CQ IC90 was 39nM. Results
from in vivo studies, electron microscopy of ultrastructural
effects, and the activity profile of orphenadrine with other antimalarials against a panel of known phenotypes and genotypes
will also be presented.
In this in vitro study of CQ in combination with orphenadrine,
against CQ-resistant P. falciparum, safely achievable concentrations of CQ and orphenadrine resulted in essentially complete
growth inhibition. These results should revitalize investigation of
C/RR drugs, and suggest orphenadrine as an immediate candidate
for clinical study.

We report an unusual clinical presentation of neonatal malaria
due to Plasmodium falciparum in French Guiana. A 4 days old
new-born baby was transferred into intensive care unit of neonatalogy because of a gastric perforation with peritonitis. Despite
the uncomplicated surgical intervention, the infant still presented
unexplained anemia and splenomegaly. The histopathology
examination of gastric mucosal biopsies revealed a massive
hemorragic intratissular infiltration probably linked to plasmodial sequestration because the malaric pigment was abundant. The
nested-PCR detected the Plasmodium falciparum DNA whereas
the different blood smears remained negative. No maternal infection or epidemiologic arguments for malarial risk factors (no travel into endemic areas, no history of blood transfusion or parenteral intervention) were found. The infant completely recovered with a single cure of oral mefloquine, and the splenomegaly
and the anemia gradually disappeared in 4 months. The child is
still asymptomatic and healthy after 12 months of follow up.The
case suggests that in atypical clinical manifestations the diagnosis
of malaria should be evoqued.
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SEVERE NEONATAL MALARIA DUE TO PLASMODIUM
VIVAX

DERMATOLOGIC MANIFESTATIONS ASSOCIATED WITH
IMMUNE RECONSTITUTION SYNDROME IN HIV+
PATIENTS STARTING HAART: A RETROSPECTIVE STUDY
IN FRENCH GUIANA
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Severe malaria is usually due to Plasmodium falciparum. We
report two cases of severe neonatal infection with Plasmodium
vivax in native Amerindians patients living on the Oyapock River
(3 Sauts and Camopi villages) in French Guiana. Case report 1:
a 19 day old new-born baby was admitted in Cayenne Hospital for
clinical suspicion of Hirshprung’s disease with fever, major colic
distension, hepatosplenomegaly, anemia, and thrombocytopenia.
He hadn’t any past medical history. The first blood smear was negative. Despite a brief clinical improvement following antibiotics,
the digestive disorders remained and we considered referring the
baby to Paris. However, a second blood smear taken when the
baby was febrile revealed Plasmodium vivax infection. He was
successfully treated with chloroquine (25 mg/kg) for 3 days. The
follow-up visits at one and two years were satisfactory. Case
report 2: A preterm baby (delivrery at 35 completed weeks’ gestation, birthweight 1500g) born in the health center of Camopi
was admitted to the Neonatal Intensive care of Cayenne Hospital
for hypotrophy. The 14 years old mother had experienced several
malaria episodes during her pregnancy. The baby had thrombocytopenia (13 000/mm3) and Plasmodium vivax infection with a
parasitaemia of 0,3% whereas his mother only had gametocytes
in the peripheral blood. Despite intensive cares and an adequate
treatment with chloroquine leading to a significant decrease of
parasitaemia and, the baby died on day 3 following a massive
cerebral haemorrhage.

Immune restauration syndrome (IRIS) is an unusual inflammatory
reaction to an opportunistic infection in an HIV-positive patient.
This syndrome occurs when immunity is restored in the first
months of an effective highly active antiretroviral treatment
(HAART). Patients and methods: First, we described all patients
with a cutaneous form of IRIS. Then, between 1992 and 2004 we
conducted a retrospective cohort study comparing Herpes Zoster
and Herpes simplex infections between untreated patients,
patients treated by HAART for < 6 months, and patients treated
for > 6 months. Results: we observed 3 cases of atypical leprosy
and 3 original observations: 2 of these were fistulisation of lymph
node histoplasmosis and tuberculosis, the third one reports the
recurrence of a treated cutaneous leishmaniasis. Multivariate
analysis showed that, after controlling for age sex and CD4
counts, patients receiving HAART for > 6 months were more likely to develop herpes zoster or herpes simplex infections (p<0,005).
Conclusion: herpes simplex and herpes zoster infections are the 2
most frequent dermatological manifestations in our tropical setting. Although mycobacterial infections are more rarely observed
than in visceral IRIS, the increased incidence of leprosy may be
quite significant when the availability of HAART spreads to developing countries.
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INTESTINAL PARASITOSES WITHIN THE AMERINDIAN
AND BUSH NEGROES COMMUNITIES IN THE ISOLATED
INLAND REGIONS OF FRENCH GUIANA
DEMAR M., FEUTREN D., PRENEY L., MOTARD A., CARME B.
Parasitologie-Mycologie - UFR Médecine Antilles Guyane et Centre
Hospitalier de Cayenne, CAYENNE, GUYANE (FRENCH GUIANA)

Intestinal parasitoses no longer represent an important public
health problem in the urban areas of French Guiana because the
living conditions, the hygiene and antiparasitic drugs have been
improved. It is quietly different in the isolated inland regions.
Along the problems of sanitary equipment, the persistence of
practices and sociocultural particularisms preserve the parasitic
cycles related to the “fecal peril”. During the last years, three surveys were carried out in different populations: 1- the Wayampi
Amerindians (inhabitants of “3 Sauts village”, situated on the
upper Oyapock), 2- the Wayana Amerindians (Antecume Pata and
Twenké villages, situated on the upper Maroni); 3- the Aluku (Bush
Negroes population, from Loca and Assissi villages, situated on the
middle-Maroni). Each investigation consisted of a complete parasitic coprological survey carried out on a large and representative
fraction of the local population. The intestinal antiparasitic drugs
consumption was also evaluated as well as the types of habitat,
sanitary equipment and the level of fecal hygiene of the villages.
Parasitism remains frequent within these communities concerning
several nematodes parasites (Necator americanus, Ascaris lumbricoïdes, Strongyloides stercoralis) and amoebas (Entamoeba coli,
E.histolytica/E.dispar) and flagellates (Giardia, Chilomastix...).
However, important variations are noticed between villages. Thus
despite the presence of largely accessible dispensaries and
anthelmintic availability, intestinal parasitoses are far from being
controlled in Amerindian and Bush Negroes communities in the
isolated inland regions of French Guiana.
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RECOVERY AND USE OF PLASMODIUM DNA FROM
RAPID DIAGNOSTIC TEST OF MALARIA
VÉRON V, .CARME B.
Parasitologie-Mycologie - UFR Médecine Antilles Guyane et Centre
Hospitalier de Cayenne, CAYENNE, GUYANE (FRENCH GUIANA)

Recovery of Plasmodium DNA from Giemsa-stained blood smears
realised in routine-use was proposed. Technically feasible DNA
extraction from blood smears would be convenient to confirm the
diagnostic and useful in retrospective and prospective molecular
biology studies. However, the risk of contamination during staining,
microscopic examination and storage of the smears is to be considered. Malaria rapid diagnostic tests (MRDT) are reliable and very
useful in isolated place where a microscope is not available. Our aim
was to use these tests to confirm the diagnosis and to conserve the
genetic material of Plasmodium. We have extracted and amplify
Plasmodium DNA from two commercialised kits: Optimal® (Diamed
AG, Switzerland) and ICT Now® (Binax Inc, Maine, Australia). Their
packagings limit the risk of contaminations between two tests.
Phenol/chloroform DNA extraction method followed by nested PCR
showed satisfactory and reproducible results. We succeeded in identifying Plasmodium falciparum and Plasmodium vivax from blood
used for MRDT. Sensibility of PCR in blood from MRDT was better
than MRDT sensibility. There was no decrease of DNA extraction
despite storage during three years at ambient temperature without
particular caution. We observe no PCR inhibitors in lysis nor in dilution buffers used for the MRDT.
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cases have been reported these last years. Pasteur Institute of
Dakar had given an alert before on cases found on monkeys in the
region of Diourbel (Senegal), then a case was appeared on a man.
Isolated cases have been found on tourists who have stayed in
Africa (Lancet 1989;ii:1275.7). In 1980 more than 5000 persons died
from that disease in the east of Nigeria (Méd Hyg 1984;40:493-498).
This disease has not disappeared as shown by statistics.
We reported 2 observations in the objective to focus attention on
the possibility of co infection.
The analysis consisted to do systematically serologies to search for an
arbovirosis in front of all confirmated malaria case with increasing
signs or symptomatologic’s persistance despite a well done treament.
It was a feverish coma with positive “goutte épaisse” associated
to renal and/or hepatic deficiency.
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IN VITRO AND IN VIVO STUDIES ON THE COMBINATION
OF PYRONARIDINE AND ARTESUNATE
VIVAS L.1, RATTRAY L.1, STEWART L.1, ROBINSON B.1,
PETERS W.1, RINGWALD P.2, CROFT S.L.1
1. LSHTM, LONDON, UK
2. World Health Organization, Roll Back Malaria, GENEVA, SWITZERLAND

Pyronaridine is a Mannich base anti-malarial effective against all
four species of human malaria including chloroquine resistant
P. falciparum. The present study explored the effectiveness of the
pyronaridine-artesunate combination in vitro against P. falciparum and in experimental rodent malaria models in vivo.
Pyronaridine showed similar levels of anti- P. falciparum activity in
vitro (1-6ng/ml) independently of the anti-malarial drug sensitivity profile or geographical origin of the strains. This drug had a
pronounced effect on the reduction (5-10-fold) of the IC50 and IC90
values of artesunate against sensitive and drug resistant strains of
P. falciparum in vitro. Although artesunate did not reduce the IC50
and IC90 of pyronaridine in a sensitive strain, it had some effect in
reducing these values in a drug resistant strain (2 to 3-fold).
In vivo, complete cure rates were achieved at doses above or
equal to 8mg/kg per day against P. chabaudi AS at the 3:1 ratio.
The combination was effective against pyronaridine and artesunate resistant P. berghei lines. A reduction in the ED90 of
pyronaridine (18 mg/kg) and artesunate (60 mg/kg) against a
pyronaridine-resistant P. berghei line to 11 mg/kg per day was
observed. Similarly, there was a reduction in the ED90 of artesunate alone against an artesunate resistant line of P. berghei
from 85mg/kg to 2.2mg/kg.
These results indicate that the combination had an enhanced
effect over monotherapy and allows the use of a lower daily dose
of artesunate to obtain a curative effect. The data suggests that
the combination of pyronaridine and artesunate might be
extremely useful in areas of multi-drug resistance malaria.

P082

SEVERE MALARIA: COMPARATIVE STUDY OF CLINICAL
AND PARACLINICAL PHENOTYPES BETWEEN ADULT AND
CHILDREN
NAKOULIMA A.D., DIATTA B., NDIAYE M., MBOW C.T.,
WADE K., DESSEIN A.
Anesthesis-Reanimation-Emergencies-Hemodialysis. Hôpital Principal of
Dakar, DAKAR, SÉNÉGAL

Summary: Severe malaria is very variable in its clinical and paraclinical manifestations according age. The main of this prospective study is to compare the clinical and paraclinical particularities
of severe malaria in adults and children.
Ninety two cases of severe malaria with ages between 04 months
and 71 years have been included to this study, with an average
age of 20,7 years and a masculine predominance.
The subjects of more 23 years old have the risk of dying ten times
more high then the others. Cerebral malaria as been observed in
78,3% of cases. Concerning adult cerebral malaria is a feverish
coma. The statistics analysis of logistics regression show that coma
and age are significatively associated (p<0,05): the risk of coma is
7 times higher for the patients more than 10 years old.
Concerning child, its rather feverish convulsions, the risk being
more elevated for patients under 10 years.
On the paraclinical level, anaemia is not correlated at this age in
opposition with literature.
In all cases, the association of coma, respiratory distress and metabolic acidosis is bad pronostic factor.

P080

MALARIA AND REANIMATION’S PATHOLOGIES:
AN ASSOCIATION MORE AND MORE FREQUENT
FALL M.M., RAYNAL M., MBOW C.T., WADE K.A., BESSANGER G.,
KONE M., NDIAYE M., DIATTA B., NIANG B., MEYITANG C.H.
Department of anesthesis-Reanimation-Emergencies-Hemodialyse,
DAKAR, SÉNÉGAL

P083

The hospitalisation in intensive care units of patients with severe
pathologies are often complicated by a fever with a positive “goutte
épaisse”. Without a cause found witch explain this malaria (blood transfusion, infestation during hospitalisation), the hypothesis of passage
from the state of a symptomatic carrier for malaria disease, due to
immunodépression, is advanced. In the literature, it has been recognised that Plasmodium falciparum does not stay in rest in the liver at the
hypnozoïde state. the aim of this retrospective work about 12 patients
hospitalised in reanimation for grave pathologies is to search in posteriori with serotheque at -80 °C, the cytokines rate of TNF&, Interferon
gamma, Interleukins 6 and 10. That’s will done us to search the rapport
of IL 6 /IL 10 witch is determinant to the origin of opportunist affections
by immunodepression. About cases whom are observed the age median is 28,7 years with feminine predominance (58,3%). The reanimation’s pathologies concerned are polytraumatisms, eclampsies and others medical affections (toxic hepatitis, epilepsies).
The “goutte épaisse “ has been positivated in median at the 4th
day of the hospitalisation. The Plasmodium falciparum has been
the only kind of plasmodium found.

SEVERE MALARIA: COMPARATIVE STUDY OF CYTOKINES
RATES IN THE SERUM BETWEEN ADULTS AND
CHILDREN
DIEME Y., KONE-MBODJ M., NDIAYE M., MARQUET S.,
NAKOULIMA A.D., DIATTA B., DESSEIN A.
Department of Anesthesis-Reanimation-Emergencies-Hemodialysis,
Hôpital Principal of Dakar, DAKAR, SÉNÉGAL

Summary: Severe malaria is more and more compared to severe
sepsis. The place 92 patients is to study the rates of cytokines
TNF&, interleukin 6, inteleukin 10 and interferon gamma, to
search a significative correlation between cytokine plasmatic
rates according to the age. None of these cytokines’s production
is correlated to the age. The serum’ rate of some of them is correlated to clinic and paraclinic’ variations. There is no correlation
between the rate of TNF&, age and severe malaria’s phenotypes.
Interferon of pro and anti-inflammatories cytokines during bacterial infection is specified. The objective of this prospective work
on gamma is a protecting factor by reducing the coma duration
during cerebral malaria, reducing on that way the infection risk
and the time of hospitalisation. Interleukin 10 is and aggravating
factor. Its strong production; particularly for the subjects suffering
of cerebral malaria, multiplies the risk of death by 15. The production of Interleukin 6 increases the risk of doing a metabolic
acidosis and a respiratory distress. The interleukins 6 and 10 are
predictive factors during cerebral malaria. Their elevated production is a bad pronostic factor. Their dosage during severe malaria,can allow to predict a fatal issue or not.

P081

SEVERE MALARIA AND YELLOW FEVER:
AN COINFECTION EXAMPLE ABOUT 2 OBSERVATIONS
WADE K.A., NDIAYE M., FALL M.M., SECK M., RAYNAL M.,
DIATTA B.
Department of Anesthesis-Reanimation-Emergencies-Hemodialysis,
DAKAR, SÉNÉGAL

Summary: Severe malaria and yellow fever present unnumerous
epidemiological and clinical similarities. Yellow fever has known a
flowless regression since the advent of vaccination, but sporadic
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A total of 57 patients were infected with Plasmodium falciparum,
yielding an attack rate of 33.3 cases per 1000 soldiers. There were
some delays in presenting to health facilities. Only 25 of the
patients were treated after confirmation of diagnosis was completed using a rapid test. The majority of patients (55%) reported
to the health facility on the same day as the onset of symptoms.
All the patients reported using a bed-net but only 20% of them
reported using an insecticide impregnated bed-net.
Although the reported compliance with the use of chemo-prophylaxis and other measures was given to be 100%, a significant
number of personnel developed malaria. It is likely that this was
caused by a high level of non-compliance to the malaria prevention and treatment guideline.

P084

STUDY OF THE PROCALCITONIN’S CINETIC DURING
SEVERE MALARIA
DIATTA B., LENDOYE O.E., NDIAYE M., WADE K.A., LEDANTEC
P., NIANG B., MBOW C.T., SECK M., MEYITANG C.
Department of Anesthesis-Reanimation-Emergencies-Hemodialysis.
Hôpital Principal of Dakar, DAKAR, SÉNÉGAL

The procalcitonin is an early factor of infections. During severe
malaria, more and more compared to grave sepsis, the concentration’s increase in the blood has been observed. The aim of this
prospective work is to determine the procalcitonin’s rates of
African adults suffering of severe malaria, to study its cinetic during 48 hours and to study its correlation with the mortality.
The 40 observed patients were in majority young being aged
between 21 and 42 years. The procalcitonin’s rate was constantly
elevated, >75,7ng/ml for 90% of patients. For the death patients,
the average rate of procalcitonin was 109,01ng/ml at D1;
54,87ng/ml at D2 and 35,54ng/ml at D3 of treatment. Concerning
survivors this rate was of 38,05ng/ml at D1 and 18,52ng/ml at D2.
The procalcitonin’s rate during severe malaria is a prognostic factor based on its cinetic during the first days of treatment.

P087

TOLERANCE AND EFFICACY OF PRIMAQUINE
AS ANTIRELAPSE THERAPY IN PATIENTS AT RISK
OF RECURRENCE OF VIVAX MALARIA
DJOSSOU F.1, BICHAT S.2, DEMAR M.3, VAZ T.4, PROVOOST L.1,
AZNAR C.5, CARME B.3
1. Centre Hospitalier de Cayenne, CAYENNE, FRENCH GUIANA
2. Unité de Maladies infectieuses et tropicales, CAYENNE, FRENCH GUIANA
3. LHUPM et équipe d’accueil EA, CAYENNE, FRENCH GUIANA
4. Hôpital de jour et Unité de maladies infectieuses et tropicales,
CAYENNE, FRENCH GUIANA
5. Centre Hospitalier de Cayenne et équipe EA 3593, CAYENNE, FRENCH
GUIANA
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MANAGEMENT OF CEREBRAL MALARIA IN CHILDREN
LIVING IN TROPICAL AREAS: A REVIEW OF 152 CASES
OBSERVED IN KINSHASA, DRC

Background. Recurrences of vivax malaria are unpredictable and
can occur months after initial infection. Their prevention requires
elimination of hepatic hypnozoits, by use of primaquine that may
cause toxic side effects including haemolytic anaemia, mainly in
individuals with erythrocyte G6PD deficiency. In French Guiana,
the 14-day regimen of 0.25 mg/kg/day of primaquine-base (maximum: 15 mg/day) was proposed as antirelapse therapy in patients
who experienced at least two P. vivax malaria recurrence.
Objective. To evaluate the tolerance and efficacy of primaquine as
antirelapse therapy in patients at risk of recurrence of vivax malaria.
Materials and methods. A prospective study is ongoing in our
tropicale medicine Departement in Cayenne. Patients with an
antirelapse therapy by primaquine, and no plan to visit an endemic area for three months, are included. They have to be aged more
than one year, not gravid women, without erythrocyte G6PD deficiency. Clinical and biological examinations regarding liver, kidney
and blood pictures are planned at day-7 and day-14 of primaquine
intake. Malaria attack must be ruled out in the case of suggestive
symptoms. Clinical-parasitaemic episodes without reexposure to
infection are regarded as efficaciousness mesure.
Results. From January 2003 to December 2004, 114 patients in total
(aged six to sixty-two, 71 males and 43 females) are included. Clinical
and laboratory findings are consistent with a good safety profile of
primaquine. Seven patients had a clinical-parasitaemic episode without reexposure to infection, 4 to 8 weeks after primaquine therapy.
Conclusion. Out of endemic areas in French Guiana, a 14-day regimen of 0.25 mg/kg/day of primaquine-base in patients without
erythrocyte G6PD deficiency is safe and effective.

TSHILOLO L., SESE A.S.
Centre Hospitalier Monkole, KINSHASA, DR CONGO

Cerebral malaria is the most common lethal complication of P. falcifarum infection in children living in tropical Africa; the death
rate varies from 10 to 50% with an average of 19%. In a 3 yrsperiod, 2649 children were hospitalized in the pediatric ward;
1527 (57.6%) had developed malaria and 152 (9.9%) among them
displayed a cerebral form. All those patients were admitted in the
intensive care unit. The mean age of patients with cerebral malaria was 2.9 y (3 months- 9 yrs) with a sex ratio: 1.4. Ten patients
(6.5%) were aged < 6 months. According to the season, the mean
age of patients was significantly higher in the rain period than in
the dry season (3.6 y and 2.4 y respectively, p<0.05). At the admission, symptoms and clinical signs were mainly characterized by
fever (84%), seizures (75.5%), coma (15.8%), respiratory distress
(50%), hepatomegaly (55.7%), splenomegaly (39.3%), vomiting
(16.4%), meningitis signs (12.2%) and severe anemia (10%).
Quinine was administrated to all patients, but one who received
Arthemether. Monitoring, oxygenation, supplementary drugs as
well as technical supports were available as needed.
Hypoglycemia and hyperglycemia were observed in 9% and
68.5% of the cases respectively. Mortality was 7% (11/152
patients) and residual disability was observed in 3% of the
patients. Factors related to a poor prognosis were respiratory distress with a need of oxygen, extreme pallor, seizures at admission
and hepatomegaly (p<0.01).
P086
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MALARIA IN SOUTH AFRICAN TROOPS DEPLOYED
IN BURUNDI

RISK FACTORS OF PYRIMETHAMINE-SULFADOXINE
TREATMENT FAILURE IN CHILDREN WITH ACUTE
UNCOMPLICATED FALCIPARUM MALARIA

MAHARAJ R.1, MCDONALD J.2, GAYARAM R.1, SHARP B.1
1. Medical Research Council, DURBAN, SOUTH AFRICA
2. South African National Defence Force, DURBAN, SOUTH AFRICA

TAMBO E.
Department of Pharmacology & Therapeutics and Malaria Research
Laboratories, Institute for Medical Research and Training, University of
Ibadan, Ibadan, Nigeria, NIGERIA

Military personnel deployed in foreign countries are most at risk
of contracting malaria due to the long time period that they
spend in high transmission areas. This study presents malaria morbidity data for South African troops stationed in Burundi
between January and June 2004.
A hospital reporting form was developed and all people reporting to the military medical facility with malaria were followed up
by the medical personnel. Mosquito collections were conducted
in areas surrounding the military camps and all specimens were
identified and the sporozoite rates determined. A short questionnaire was administered to the participants to determine their
behaviour with regards to personal protection.

The risk factors associated with pyrimethamine-sulfadoxine (PS)
treatment failure were evaluated in 302 children enrolled prospectively in antimalarial drug trials between July 1996 and July 2004
in a hyperendemic area of southwestern Nigeria. Following treatment 64 (22%) of 302 children given PS failed treatment by day 7
or 14. Using a multiple regression model, four factors were found
to be independent risk factors for CQ treatment failure at enrolment: age < 7 years (P = 0.01), asexual parasitaemia > 100,000/µL
(P = 0.03), presence of gametocytaemia (P = 0.02) and enrolment
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after four years of commencement of the study, that is, after 2000
(P = 0.003). Two factors were found to be independent risk factors
for PS treatment failure at enrolment: age < 1.5 years (P = 0.009)
and presence of fever (P = 0.01), delay in parasite clearance > 3 d
(P = 0.016) was an independent risk factor for failure of treatment.
The quintuple mutants made up of triple DHFR (Asn-108, Arg-59
and Ile-51) mutant alleles and double DHPS (Gly-437 and Glu-540)
mutant alleles were found in isolates obtained from 33% of
patients, was significantly associated with PS treatment failure
(P=0.00). These findings may have implications for malaria control
efforts in sub-Saharan Africa where control of the disease depends
almost entirely on antimalarial monotherapy.
Keywords: antimalarials, treatment failure, children, Nigeria.

P090

PLASMODIUM FALCIPARUM GENOTYPING BY
MICROSATELLITES AS A METHOD TO DISCRIMINATE
BETWEEN RECRUDESCENT AND NEW INFECTIONS.
NYACHIEO A.
Prince leopold institute of tropical medicine, ANTWERP, BELGIUM

The molecular methods used in in vivo tests to distinguish
recrudescence from reinfection of P. falciparum are important for
the interpretation of the results. This is done by genotyping parasites before and after antimalarial treatment. Identical genotypes in these paired samples indicate a recrudescence. The most
commonly used are those coding for the merozoite surface antigens (MSP-1 and -2). However, they are under immune selective
pressure and this might lead to misclassification.
Alternatively, ‘immunologically neutral’ microsatellite markers
(Poly· gene) could be used for the same purpose. Such technique
was validated with DNA clones of Poly· alleles and then applied
to blood samples (filter paper) collected during a drug trial
(amodiaquine vs amodiaquine and artesunate) carried out on
Rwandan children with uncomplicated P. falciparum malaria.
Results obtained with this technique were compared with those
obtained by MSP genotyping. Sixty nine paired samples were
analysed. Microsatellites were more likely than MSP markers to
detect new infections, 56.5% and 33.3% respectively. However,
some of the infections identified as new by the MSP markers were
missed by the microsatellites. We suggest that, in drug efficacy
studies, microsatellites could complement the MSP genotyping
for distinguishing recrudescence from reinfection.

P089

NEUROBORRELIOSIS AND FALCIPARUM MALARIA
CO-INFECTION
SHAHABI-NEJAD N.1, FASIHI HARANDI M.2
1. Fatima Zahra (PBUH) Hospital, KERMAN, IRAN, ISLAMIC REPUBLIC OF
2. School of Medicine, Kerman University of Medical Sciences, KERMAN,
IRAN, ISLAMIC REPUBLIC OF

Malaria and neuroborreliosis are the two important arthropodborne infections in the tropics. We report a case of co-infection
with these two conditions from a malaria endemic area of southeastern Iran.
The patient is a 36-year old woman who presented with fever
(38.8 ºC), headache, vomiting and generalized body pain. On
physical examination, neck rigidity and a positive Brudzinski sign
were noted. Routine laboratory tests were normal. A mild microcytic-hypochromic anemia was found to be present. Plasmodium
falciparum and Borrelia were found in blood films on several
occasions. In lumbar puncture, CSF lymphocytosis (70 cells/mm3)
was present, although CSF sugar and protein were in normal
range and CSF culture and microscopy were negative.
The patient diagnosed as neuroborreliosis case co-infected with
falciparum malaria and treated with intravenous ceftriaxone followed by doxycycline and Fansidar (pyrimethamine-sulfadoxine).
She discharged after 3 days with good general condition.
Management of dual infections is complicated by their similar
clinical presentations in falciparum malaria and neuroborreliosis.

P091

PRODOMAIN PROCESSING OF
RECOMBINANT PLASMEPSIN II AND IV, THE ASPARTIC
PROTEASES OF PLASMODIUM FALCIPARUM, IS AUTOAND TRANS-CATALYTIC1
PARK H.
Wonkwang University, IKSAN, KOREA

Pordomain processing of the four food vacuole plasmepsins
(PMs), the malarial aspartic proteases, is prerequisite for their
activity on hemoglobin degradation of the parasite Plasmodium
falciparum. Although previous studies have suggested the
involvement of a calpain-like PM convertase in the processing of
PMs, the underlying mechanism of their processing remains to be
clarified. Here, to investigate the mechanism by which food vacuole PM II and IV are processed, we used their wild type and
mutant proteins in which the catalytic Asp residue in two activesite motifs of them was mutated, as well as protease inhibitors.
Autocatalytic processing of wild type PM II and IV was inhibited
only by an aspartic protease inhibitor pepstatin A. Unexpectedly,
their proteolytic activitees were inhibited not only by pepstatin A
but also by calpain inhibitor ALLN. The active-site mutants of both
PM II and IV showed neither autocatalytic processing nor proteolytic activeties. However, the mutants of both PMs were efficiently processed by incubating their respective wild type proteins. Furthemore, the mutants of both PMs became processed by
incubating each other wild type PMs in both pepstatin A-and
ALLN-sensitve manners. These results suggest that the precessing
of PM II And IV occurs via an intra-and inter-molecular autocatalytic event as well as via a transcatalytic event between them.

P089 bis

CEREBRAL MALARIA AT THE INFECTIOUS DISEASES
CLINIC IN FANN HOSPITAL IN DAKAR (SENEGAL)
SOUMARE M.1, SEYDI M.2, NDOUR C.T.2, FALL N.2, DIACK K.C.2,
DIENG Y.3, DIOP B.M.2
1. Université CHEIKH ANTA DIOP, DAKAR, SÉNÉGAL
2. Université Cheikh Anta Diop, Clinique des Maladies Infectieuses, CHU
de Fann, DAKAR, SÉNÉGAL
3. Université Cheikh Anta Diop, Laboratoire de Parasitologie, CHU de
Fann, DAKAR, SÉNÉGAL

This study was conducted with a view to determine the prevalence
of cerebral malaria and it’s epidemiology, clinical features and
prognosis at the infectious diseases clinic in Fann Hospital in Dakar.
Data were collected from patients files recorded from 2001 to
2003. Eighty-five cases of cerebral malaria were admitted to the
clinic, accounting for 18.3% of all malaria cases with a maximum
number in November. The sex-ratio M/F was 1.9% and the mean
age of patients 29 years ± 15 [12-85 years]. Patients presented with
either coma (72 cases) or mental confusion (13 cases) along with
fever (85.9%), convulsions (29.9%), meningeal syndrome (5.9%),
focal neurological deficit (4.7%). Other severe malaria conditions
were observed: jaundice (6 cases), severe anaemia (5 cases), acute
renal failure (3 cases), circulatory collapse (2 cases). Acute pulmonary infection (4 cases) and Salmonella spp bacteraemia (1
case) occurred as complications during patients hospitalisation.
The case fatality rate was 27% (23 deaths) and bad prognosis factors to be statistically significant were the co-existence of other
organ dysfunctions and occurrence of complications. No neurological sequelae was found among survivors. Cerebral malaria
lethality is still high enough to urge for the improvement of working conditions in our clinic. Together with promotion of preventive
measures in the community, better health care services will help
reduce malaria related morbidity and mortality.

P092

ANALYSIS OF DHFR GENE POLYMORPHISM IN
PLASMODIUM VIVAX ISOLATES FROM UZBEKISTAN
SEVERINI C.1, MENEGON M.1, RAZAKOV S.A.2, MAJORI G.1
1. Istituto Superiore di Sanità, ROME, ITALY
2. Isaev Institute, SAMARKAND, UZBEKISTAN

Plasmodium vivax is the most widely distributed human parasite,
with an estimated burden of 70-80 million cases annually. Recently,
P vivax malaria has re-emerged in the community of Newly
Independent States (NIS) of Central Asia (ex USSR). In the frame of
a research project funded by European Commission (contract no.
ICA2-CT-2000-10046) on molecular epidemiology of P. vivax malaria
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in NIS countries, a study was conducted recently in Uzbekistan to
analyse the polymorphism of pvdhfr (dihydrofolate reductase) gene
in P. vivax isolates. Even if the malaria was eradicated from
Uzbekistan in 1961, many factors put this country at risk of malaria
reintroduction and a number of indigenous P. vivax cases were diagnosed from 1999 to 2001 in the southeastern regions. In P. vivax,
pyrimethamine resistance is proven to be associated with amino
acid substitutions Ser58Arg and Ser117Asn in dhfr gene. Recently,
multiple additional mutations, identified in pvdhfr gene at codons
33, 57 and 173, were related to very high levels of resistance to this
drug. In the present study, we have analysed pvdhfr polymorphisms
in 24 P. vivax isolates collected in 2002-2003 in Surkhandarya region,
located in the southeast part of Uzbekistan bordering Afganistan
and Tajikistan. Plasmodial DNAs extracted from human blood samples were genotyped using pvmsp1 as genetic marker and the polyclonal infections were not included in the study.
Pvdhfr mutations were detected by direct sequencing of PCRamplicons. The results of this preliminary investigation showed
that wild-type dhfr allele is still prevalent in this area.

P095

DETECTION OF MUTATIONS IN DHFR AND DHPS GENES
OF PLASMODIUM FALCIPARUM IN SAMPLES FROM AN
IN VIVO STUDY CARRIED OUT IN BATA (EQUATORIAL
GUINEA) IN 2001 AND 2002
BERZOSA DÍAZ P.
Instituto de Salud Carlos III, MAJADAHONDA (MADRID), SPAIN

During 2001 and 2002 we carried out an in vivo study for the evaluation of the effectiveness of sulfadoxine/pyrimethamine combination in Bata. We collected 98 samples in 2001, 40 Adequate
Clinical Response (ACR), 32 Late Tratment Failure (LTF) and 26
Early Tratment Failure (ETF). In 2002 we collected 91 samples, of
which these 7 ETF, 16 were LTF and 65 were ACR. We carried out
analyses of the mutations in the dhfr and dhps genes using PCRRFLP technique. A high percentage of treatment failure samples
(ETF and LTF) had mutations at codons 108, 59 and 51, these three
codons have the responsibility of confer resistance to sulfadoxine/
pyrimethamine combination. However samples from patients
with an adequate clinical response also had mutations at these
sites (108, 59 and 51). The results of the study of the dhps gene
show that all of the samples had mutations at codons 437 / 436 /
581. Therefore from our results we are unable to say MUTATION
is equal to TREATMENT FAILURE (cause/effect). Other factors must
contribute to parasite elimination, like the acquired immunity. In
the in vivo study, we have observed a treatment failure rate of
26% and in the molecular level we would predict a higher resistance rate than occurred in in vivo because all the samples have
mutations in the different codons.

P093

PURIFICATION AND CHARACTERIZATION OF 3’-5’ DNA
HELICASE FROM PLASMODIUM FALCIPARUM
CHAVALITSHEWINKOON-PETMITR P.1,
SUNTORNTHITICHAROEN P.1, PETMITR S.2, WILAIRAT P.3
1. Department of Protozoology, Faculty of Tropical Medicine, Mahidol
University, BANGKOK, THAILAND
2. Department of Tropical Nutrition and Food Science, Mahidol
University, BANGKOK, THAILAND
3. Department of Biochemistry, Faculty of Science, Mahidol University,
BANGKOK, THAILAND
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SCALING UP OF THE SURVEILLANCE OF PLASMODIUM
FALCIPARUM RESISTANCE IN NIGER USING MOLECULAR
MARKERS.

DNA helicases can catalyze the unwinding of double stranded
DNA to provide single stranded templates for DNA replication,
repair and recombination. Therefore, DNA helicases may serve as
candidate enzymes to combat malarial parasites. In this study, DNA
helicase of Plasmodium falciparum was isolated and purified from
crude extract by 80% ammonium sulfate precipitation and FPLC.
The protein was loaded onto Resource Q column and two peaks of
DNA helicase activity were found. Peak II enzyme was further purified by using Hitrap heparin, Mono S and ssDNA columns respectively. DNA helicase activity was detected by measuring the
unwinding of 32P-labeled partial duplex DNA. The directionality of
unwinding reaction was 3’ to 5’ with respect to the single-stranded DNA to which the enzyme was bound. The apparent molecular
weight of P. falciparum DNA helicase is 90 kDa. It cannot unwind
blunt-ended duplex DNA. Unwinding activity requires Mg2+ as a
divalent cation. Only ATP or dATP supports the unwinding activity
of parasite enzyme. The helicase activity is inhibited by 200 mM
KCl or NaCl. Anthracycline antibiotics including aclarubicin,
daunorubicin, doxorubicin, and nogalamycin inhibits unwinding
activity of P. falciparum 3’-5’ DNA helicase with IC50 values of 9, 2,
8 and 5µM whereas IC50 values of these drugs against parasite
growth are 1.8, 2.5, 1.5 and 0.1 mM, respectively.

IBRAHIM M.L.1, HASSANE H.1, OUSMANE I.2, DUCHEMIN J.B.1
1. CERMES, NIAMEY, NIGER
2. Malaria Control National Program (PNLP), NIAMEY, NIGER

The follow up of the resistance of P. falciparum has become an
increasing global public health and political concern, specially in
poor-resources African countries where now the first-line treatment of uncomplicated malaria cases is frequently being switched
towards artemisin-combined therapeutic. The process of decision
making to adapt the treatment guidelines, is based on data representative as much as possible of the national situation. The conventional clinical surveys (28 days follow up in mid or low transmission zones) to assess therapeutic efficacy are essential, but
because this method is resources consuming, it cannot be readily
repeated in time and space. Molecular bioassays using dried blood
samples are relevant tools, i) to distinguish true resistance from reinfestation during the survey, ii) to scale up the surveillance of parasite resistance in large country such as Niger. To support the
national control program, the assays to detect of pfcrt and dhfr
gene mutations for chloroquine and sulphadoxine-pyrimethamin
resistance have been implemented and the resistance among clinical cases and asymptomatic carriers of parasite has been carried
out. The results are being analyzed according to the different
transmission level areas. Dried blood samples from clinical malaria
cases are collected from a national network including health care
centers and hospitals, to extend the surveillance.

P094

SIMULTANEOUS IDENTIFICATION OF THE FOUR HUMAN
PLASMODIUM SPECIES BY PCR COMBINED WITH NONRADIOACTIVE HYBRIDISATION USING COVALENTLY
IMMOBILISED OLIGONUCLEOTIDES ON MICROPLATE
BIGOIS-DELEMOTTE L., MACHOUART M., FORTIER B.,
COLLOMB J.

P097

CHU Nancy Brabois, VANDOEUVRE LES NANCY, FRANCE

LOW PREVALENCE OF PFCRT MUTANT P. FALCIPARUM
IN MADAGASCAR

For the diagnostic of malaria, a solid phase assay using species
specific probes was developped. A non radioactive detection
allowed to identify the four Plasmodium species. Capture
oligonucleotides have been designed from the subunit ribosomal
RNA genes, and have been covalently immobilised on CovalinkTM
NH microwells. A colorimetric hybridisation assay is performed to
identify biotin labelled DNA obtained by PCR.
This method will be validate on a large panel of clinical samples.

RANDRIANARIVELOJOSIA M.1, BELMONTE O.1, FIDOCK D.2,
MERCEREAU-PUIJALON O.3, ARIEY F.4
1.
2.
3.
4.

Institut Pasteur de Madagascar, ANTANANARIVO, MADAGASCAR
Albert Einstein College of Medicine Forchheimer, NEW YORK, USA
Institut Pasteur de Paris, PARIS, FRANCE
Institut Pasteur du Cambodge, PHNOM PENH, CAMBODGE

As part of the national network activities (called RER) dealing
with the surveillance of Plasmodium falciparum chloroquineresistance in Madagascar, we detected the PfCRT K76T mutation
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in 51 clinical isolates and 132 isolates from pregnant women,
using a PCR/RFLP method. This detected 6 (3.3%) isolates containing the K76T mutation, which is critical for chloroquine resistance.
We analyzed a DNA segment of the pfcrt gene, spanning codons
72-76 in these mutant parasite-containing samples. The K76T
mutation was found in the five good quality sequences. Two haplotypes (CVID[gat]T and CVIE[gaa]T) were observed. The wild type
haplotype is CVMNK. This study provides the first evidence of the
occurrence of mutant pfcrt in Madagascar. The low prevalence of
mutant pfcrt in Madagascar contrasts with the situation in the
Comoros Archipelago, where >75% of P. falciparum isolates harbor the PfCRT haplotype CVIET. Home case management of fever
in children under five – based on the use of prepackaged freely
distributed for free at the primary health centers, is part of the
ongoing strategy to fight against malaria in Madagascar. Such
practice will increase the drug pressure related to chloroquine,
and the dissemination of chloroquine-resistant parasites will
affect this strategy. Thus, the genotyping of CQ-resistance marker remains a useful tool now that we are far from saturation in
the prevalence of pfcrt mutant P. falciparum.
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THREE DIMENSIONAL PHARMACOPHORE MODEL FOR
INSECT REPELLENT ACTIVITY AND MOLECULAR
SIMILARITY ANALYSIS OF DEET COMPOUNDS WITH
JUVENILE HORMONE TO AID THE DESIGN AND
DISCOVERY OF NEW REPELLENTS
BHATTACHARJEE A., GUPTA R.
Walter Reed Army Institute of Research, SILVER SPRING, USA

We developed an in silico pharmacophore model for repellent
activity from a set of known insect repellents that include N,Ndiethyl-m-toluamide (DEET) and its analogs and performed similarity analysis of stereoelectronic properties of the compounds
with natural insect juvenile hormone (JH) and a synthetic insect
juvenile hormone mimic (JH-mimic) using CATALYST 3D-(QSAR)
and AM1 quantum chemical methods.
The experimental repellent activity of the compounds was taken
from an earlier published study. The pharmacophore consists of
two aliphatic and one aromatic hydrophobic sites, and a hydrogenbond acceptor site and shows an excellent correlation (R=0.9)
between experimental and predicted repellent activity. The model
was validated against a variety of insect repellents. The pharmacophore template was used to search our in-house database to discover four new insect repellent candidates. The stereoelectronic
similarity analysis of the compounds with JH-mimic and JH indicates
a consistency with the pharmacophore model. The observed localized negative electrostatic potential region by the amide/ester moiety and an extended weak negative potential region on both sides
of it are clear reflections of the above pharmacophore of hydrogen
bond acceptor region and hydrophobic regions, respectively.
The remarkable similarity of these features with the JH receptor
suggests an electrostatic bioisosterism of the amide group of the
DEET compounds and JH-mimic and thus, a model for molecular
recognition at the JH-receptor.
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REAL-TIME PCR FOR SINGLE NUCLEOTIDE
POLYMORPHISMS DETECTION ON PFDHFR AFTER
AN IN VITRO PYRIMETHAMINE SELECTIVE PRESSURE
ON A SENSITIVE STRAIN
HOCQUETTE A., OPORTO P., MACARI F., MALLIÉ M.,
VALENTIN A.
Parasitologie, Faculté de Pharmacie, MONTPELLIER, FRANCE

Among antimalarial drugs, pyrimethamine (PYR), one of the
2 compounds of Fansidar® is still widely used. PYR directly acts on
DHFR by inhibitting its action. PYR resistance is currently associated with 5 PFDHFR single nucleotide polymorphisms: C47, A152,
T175, G323 and A490. We planned to induce these mutations in
vitro on a PYR sensible strain (IC50=1.2 nM), F32, whose DHFR is
wild type. This strain was placed under drug selective pressure
during 6 months and its PYR sensitivity was regularly evaluated.
We followed in parallel the appearance of the mutations using
the LightCycler system with Fluorescence Resonance Energy
Transfer (FRET) probes. We observed that F32 PYR sensitivity
increased (IC50=14,486.8 nM) exactly at the same time the G323A
substitution was detected. The PFDHFR polymorphisms detection
on three other strains, whose PYR IC50 ranged from 11.2 nM to
8,755 nM evidenced that links between either T175C or G323C
and PYR resistance are debatable. The aim of this study was to
confirm the G323A substitution as an early molecular marker for
PYR resistance.
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AN AUTOMATED APPROACH FOR QSAR MODEL
DEVELOPMENT OF INSECT REPELLENTS AND NOVEL
APPROACH FOR TEST SET ACTIVITY PREDICTION
BHONSLE J., GUPTA R.K., BHATTACHARJEE A.K.
Walter Reed Army Institute of Research, SILVER SPRING, USA

The Quantitative Structure Activity Relationship (QSAR) studies of
several reported insect repellents of various classes of organic
compounds are reported. The physico-chemical properties correlation with bioactivity is discussed. The models are built employing automated scripts for mimicking quasi-multi-way-PLS analyses
by several sequential PLS analyses. All of the steps of conformational search, conformational analysis, and gradual q2-guided
QSAR model development were automated employing Tcl-based
and unix shell scripts. A novel approach for test set compounds
activity prediction is introduced. Our previously reported chemical feature based pharmacophore for insect repellency is found to
be consistent with the QSAR results. These results should allow us
to design novel insect repellents with more potent activity.
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FIELD STUDIES ON THE PREVENTION OF BLOOD
FEEDING AND TOXICITY OF DELTAMETHRIN
IMPREGNATED DOG COLLAR ON SANDFLIES
IN NORTHWEST OF IRAN
HODJATI M.H., WILSON P., MOUSAVI N., MAZLOUMI-GAVGANI
A DAVIES C.R.
Tabriz University of Medical Sciences, Research centre for Infectious &
Tropical Diseases, TABRIZ, IRAN

An experimental trial was carried out to study prevention of blood
feeding and toxicity of deltamethrin impregnated dog collars in a
pricipal focus of visceral leishmaniasis in Northwest of Iran.
Two villages were selected as intervention (i.e dogs with collar)
and control (i.e dogs without collar) from a large field trial villages (The Lancet, 2002, vol. 360, 374-379).
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To test the above mentioned aim dog was placed into a cage. The
cage and dog then were placed inside a netted tent Each night
the experiment was carried out on 2 dogs at a time. Unfed female
sandflies were caught between 10 p.m. and 12 p.m. by a mouth
aspirator and placed in 2 cups until 25-100 were caught in total
for each cup. At 12 p.m. 75-100 flies were released into each of
2 tents. Seven hours later the tents were entered and the flies
were collected into prepared plastic cups and separeted as
alive/dead and fed/unfed and kept for further 13 hours with a
glucose soaked cotton over the netting covered the cups. At this
20 hours interval the flies were rechecked for delayed mortality.
A 56% reduction in the blood feeding rates of sandflies was
demonstrated on collared dogs as compared to the control dogs
(p=0.001). Sandfly mortality exposed to collared dogs was
increased 8.2 folds (p<0.05) after 7 hrs exposure.
Our finding show that community application of deltamethrin
impregnated dog collar not only will protect domestic dogs from
L. infantum infections, but might also reduce the risk of L. infantum infections in children.
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CURRENT RESISTANT STATUS OF ANOPHELES STEPHENSI
LISTON TO DIFFERENT LARVICIDES IN HORMOZGAN
PROVINCE, SOUTHEAST IRAN
HANAFI-BOJD A.A.2, VATANDOOST H.3, JAFARI R.1
1. Yazd Health Research Center, School of Public Health & Institute of
Health Research Tehran University of Medical Sciences, Yazd, Iran,
YAZD, IRAN
2. School of Public Health & Institute of Health Research, TEHRAN, IRAN
3. Department of Medical Entomology & Vector Control, School of
Public Health & Institute of Public Health Research, Tehran University of
Medical Sciences, Tehran, Iran, TEHRAN, IRAN

Malaria is considered as a major health problem in the country,
specillay in three provinces of Hormozgan, Sistan & Baluchistan
and Kerman, which are located in a paleartic zone. The main control measures in the Hormozgan province are the use of lambdacyhalothrin as a residual spraying, chlorpyrifos methyl and
Bacillus thuringiensis as larvicides in breeding places. Gambussia
affinis and Affanius dispar as larvivorus fish have been distrubuted in the breeding sites too.
In this study the susceptibility status of the field and laboratory
strains of Anopheles stephensi, the main malaria vector, was
determined to different larvicides, i.e. chlorpyrifod-methyl,
Bacillis thuringiensis, temephos, fenitrothion and methoprene.
The LC 50 values was calculated from the probit-regression line.
Results exhibited the LC 50 values for B.thuringiensis, chloropyrifos methyl, fenitrothion, temephos and methoprene as 0.08483,
0.01115, 0.001131, 0.001613, 0.00073 mg/l, respectivelly for lab
strain. The values of 0.521279, 0.016419, 0.002475, 0.003388,
0.000825 mg/l was measured as LC 50 against field strain, respectively. From the results it can be concluded that there is significant
difference between two strains for B.thuringiensis, temephos and
fenitrothion at the LC 50 level. The field strain was more tolerant
than lab strain to the three larvicides. At diagnostic dose as recommended by WHO both strains are susceptible to all larvicides,
therefore they can be applied as larvicides in the region.
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USE OF RANDOM AMPLIFIED POLYMORPHIC DNA
POLYMERASE CHAIN REACTION (RAPD-PCR) AND ITS2
PCR ASSAYS FOR DIFFERENTIATION OF POPULATIONS
AND PUTATIVE SIBLING SPECIES OF ANOPHELES
FLUVIATILIS (DIPTERA: CULICIDAE) IN IRAN
NADDAF DEZFOLI S.R., OSHAGHI M.A., RAZAVI M.R.
VATANDOOST H., ASSMAR M.,
Pasteur Institute of Iran, TEHRAN, IRAN

Anopheles fluviatilis complex is known to be a vector of malaria
in Iran. Since mosquitoes of this species cover a wide geographical range in Iran, they might have evolved into different separated populations. Random amplified polymorphic DNA polymerase
chain reaction (RAPD-PCR) assay was used to differentiate geographic populations of this species. DNA was extracted from individual mosquitoes from 8 localities in 4 provinces and amplified in
PCR reactions using 18 single primers of arbitarary nucleotide
sequence. Moreover ITS2 fragments of some selected specimens
were amplified using a pair of universal primer and sequenced as
a key standard for detection of putative sibling species. Results of
RAPD-PCR showed that Kazeroun population could simply be differentiated from other populations using a diagnostic fragment
amplified with primer UBC-306. But neither visually nor by statistical analysis could other populations be differentiated. Sequence
analysis of the ITS2 fragments revealed no differences among
populations. These findings can be very useful in epidemiological
studies concerning relatedness of geographic populations and
vector movement. Results of RAPD-PCR and ITS2 analysis suggest
that this taxon in Iran comprises of only one species with a low
genetic variation among geographic populations.
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EVALUATION OF THE WASH RESISTANCE OF THREE
TYPES OF LLN (PERMANET 1, YORKOOL, AZ NET)
IN COMPARISON TO EACH OTHER AND TO NETS
CONVENTIONALLY TREATED WITH ONE KO TABLET
KAYEDI M.H.2, HAGHDOOST A.A.1, LINES J.3
1. Kerman University of Medical Sciences, KERMAN, IRAN
2. Lorestan University of Medical Sciences, KHORRAMABAD, IRAN
3. London school of Hygiene and Tropical Medicine, LONDON, ENGLAND

Pieces of netting (30 x 35 cm) were randomly cut out from each
of the five different surfaces of each net (Permanet, Yorkool, AZ
net and KO treated net). The pieces of nets were washed with a
water bath shaker up to 21 times using the WHO reference laboratory washing method (Montpellier, France). Bioassay tests were
carried out on each piece of nets after 0, 2, 5, 8, 11, 15, 18 and
21 washes. KO and AZ nets lost their insecticidal activity most rapidly over successive washes, and there was no evidence that AZ
nets were any more wash resistance than KO nets. Yorkool nets
lost their activity slightly and more slowly than AZ and KO nets.
Permanet nets lost their activity even more slowly, and were significantly more wash-resistant than the other nets.
The washing method used in the present study showed differences between LLITNs and non-LLITNs and between LLITNs and
conventionally treated nets very clearly. Permanet showed the
best insecticidal efficacy among all the types of net tested.
However even with this net the insecticidal efficacy declined with
increasing number of washes. This is not consistent with the
claims of the manufacturer that there is 90% mortality after
21 washes with the same washing method.
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REPELLENCY EFFECT OF PERMETHRIN, DEET AND NEEM
AGAINST MAIN MALARIA VECTOR, ANOPHELES
STEPHENSI IN IRAN
HANAFI-BOJD A.A., VATANDOOST H.
School of Public Health & Institute of Health Research, Tehran
University of Medical Sciences, TEHRAN, IRAN

Malaria is still a major health problem in Iran. A total of 14000 cases
have been reported in year 2004. Indigenous cases mainly occur in
southeast part of the country, where An.stephensi play an important role in Plasmodium vivax and P.falciparum transmission. One of
the national IVM strategies is advocacy of impregnated bed nets
and re pellents as personal protection measures. For the first time in
the country an attempt was made to evaluate the repellency effect
of permethrin, DEET and Neem against 3-5 day old females of laboratory and field strains of An.stephensi. The modified method of
K&D was employed. Rabbit is considered as a bait. ED 50 and ED 95
values were calculated from probit regression line. Results revealed
the ED 50 values of 0.006954, 0.00514 and 0.190876 mg/cm2 for permethrin, DEET and Neem, respectively against field strain. The figures for the lab strain was 0.005743, 0.006786, 0.156097 mg/cm2.
Significant heterogeneity response was observed using DEET.
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COMPARATIVE PERFORMANCE OF TORN IMPREGNATED
NETS BY BIFENTHRIN, LAMBDACYHALOTHRIN AND
DEET AGAINST MALARIA VECTOR, AN.STEPHENSI
IN IRAN USING TUNNEL TEST

ENTOMOLOGICAL EVALUATION OF THE PERMANET
AND K-O TAB TREATED NETS AFTER REPEATED
WASHING AND EXPOSURE TO SUN, DUST, DIRT AND
SMOKE IN IRAN AND TANZANIA

VATANDOOST H.1, DEHAKI, M.2, JAVADIAN E.2, ABAI M.R.M.2

KAYEDI M.H.1, HAGHDOOST A.A.2, LINES J.3

1. School of Public Health & Institute of Health Research, TEHRAN, IRAN
2. School of Public Health & Institute of Health Research, Tehran
University of Medical Sciences, TEHRAN, IRAN

1. Lorestan University of Medical Sciences, KHORRAMABAD, IRAN
2. Kerman University of Medical Sciences, KERMAN, IRAN
3. London School of Hygiene and Tropical Medicine, LONDON, ENGLAND

The effect of torn impregnated bed nets treated at three dosages
of bifenthrin 7.8%, SC, lambdacyhalothrin 2.5% CS and DEET
were evaluated under laboratory condition against susceptible
strains of An. stephensi. Efficacy of two pyrethroid-impregnated
nets and DEET-impregnated nets were designed to inhibit hungry
female mosquitoes to pass through holes cut in the netting.
Mortality and blood-feeding inhibition were measured using a
Guinea-pig baited tunnel apparatus. Results exhibited that with
untreated netting, 95-98% of female mosquitoes are successfully
passed through the holes overnight mainly blood-fed. When the
netting was treated with bifenthrin at dosages of 3.125, 6.25 and
25 mg/m 2, the number of mosquitoes passed through the holes
overnight were 3%, 7% and 12%; mortality rates were 94.5%,
95.5% and 94.5%; inhibition blood-feeding was also high, i.e;
100%, 100% and 97%, respectively.
When the netting was treated with lambdacyhalothrin at dosages
of 2.5, 5 and 20 mg/m2, the overnight entry index were 71.5%,
12.5% and 5%, while mortality rates were 45.5%, 88% and 97%,
inhibition blood-feeding were obtained 38%, 97.5% and 100%.
Results showed that at 2.5, 5 and 20 g/m2 of DEET, respectively
28.5, 25 and 7% of mosquitoes were able to pass through holes
in the tunnel. Inhibition of biting at three interval doses was high
compared to control. Bifenthrin had slower Knock-down effect,
lower irritability and higher toxicity of than other compounds.

Bioassay tests were conducted with Anopheles to measure the
effect of various factors on the residual insecticidal activity of
PermaNet TM (a brand of Long-Lasting Net), and on ordinary nets
treated with deltamethrin (K-O Tab â). The factors investigated in
Iran were: repeated hand-washing in cold water (0, 5, or 15 washes); exposure to dust, dirt and smoke between washes; and various methods of drying. The factor investigated in Tanzania was
repeated hand-washing in cold water (0, 5, or 15 washes). Fieldcollected blood-fed Anopheles stephensi and Anopheles gambiae
females were exposed to the nets in groups of 11 until all were
knocked down, and the time to knock down for each individual
was recorded (continuous exposure bioassay tests). Also 3 minutes
exposure bioassay tests were carried out. Results (as mean or
median time to knock down, knock down after 1 hour and mortality after 24 hours) were subject to analysis of variance.
SPSS package was used for analysis of data. Student’s unpaired ttests and analysi of variance (ANOVA) were used for analysis.
The insecticidal activity of the PermaNet TM was significantly
greater than that of the K-O Tab â-treated nets after both 5 and
15 washes. There was no significant difference between 0 and
5 washes in both nets but the difference between 0 and 15 washes and 5 and 15 washes in K-O Tab â was significant.
There was significantly greater loss of activity in nets exposed to
the sun for 3 days between washes, but no significant effect of
exposure to dirt, dust and smoke, and no difference between nets
that were dried flat or hanging vertically after washing.
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GENETIC STRUCTURE AND BIOLOGICAL FORMS
OF ANOPHELES STEPHENSI LISTON IN HORMOZGAN
PROVINCE, I.R.IRAN

P110

COMPOSITION AND BITING ACTIVITY OF ANOPHELES
(DIPTERA: CULICIDAE) IN THE AMAZON REGION
OF COLOMBIA, SOUTH AMERICA

OSHAGHI M.A., YAAGHOOBI F., VATANDOOST H.,
CHAVOSHIN A.R.

DE LA HOZ F.1, SUÁREZ M.2, PEREZ L.D.P.3, PRIETO G.3,
CAICEDO J.C.3, ALEXANDER N.4, RODRÍGUEZ M.3, LINES J.4

Tehran University of Medical Sciences, School of Public Health and
Institute of Health Researches, TEHRAN, I.R.IRAN

1.
2.
3.
4.

Anopheles stephensi exists as three biological forms, type, intermediate, and variety Mysorensis. The type form is reported to be
an efficient vector of urban malaria, whereas Mysorensis and
intermediate are considered as rural and poor vectors. This species
is the most prevalent anopheline in southern parts of Iran and play
an important role in malaria transmission in Hormozgan province
close to Persian Gulf. This study was conducted to determine the
form, distribution, and genetic structure of An.stephensi forms in
the province. Live specimens were collected from field, transformed to insectaries, reared, and fed to lay eggs. Egg morphological characters were studied to identify the species biological
forms. PCR-RFLP of an 1512 bp of mitochondrial DNA cytochrome
oxidase subunit I and II (COI-COII) and sequencing of about 712 bp
of COI gene used to analysis genetic structure of biological forms.
Results showed that all three biological forms existed in the
province. In urban costal and rural plain areas type and intermediate are found sympatric and in rural mountainous areas only
Mysorensis was found. Type form in urban area and intermediate
in rural plain area were the most prevalent form. DNA RFLP and
sequence analysis showed that all three forms were 100 percent
identical. The high homology found in the mtDNA indicates a high
gene flow between the An.stephensi forms in the region. The distribution of forms in the Hormozgan province is in concordance
with current prevalence of malaria in the province and with the
general idea considering type form as efficient urban malaria vector and Mysorensis as a poor rural vector.

Universidad Nacional, BOGOTÀ, COLOMBIA
Universidad Nacional, LETICIA, COLOMBIA
Secretaría de Salud del Amazonas, LETICIA, COLOMBIA
London School of Hygiene and Tropical Medicine, LONDON, UK

The degree of effectiveness of mosquito nets against malaria in
the Americas has remained uncertain. We carried out landing
catches to determine species composition, mosquito exposure and
biting activities, to see how vector behaviour may affect the
potential protective effect of mosquito nets in the Amazon region.
Between October 2002 and December 2003, 269 person-nights of
catches were performed, split between indoor, and peri- and
extra-domiciliary areas of rural dwellings in the Amazonas department of Colombia. Biting activity lasted the entire night but
peaked at sunrise and sunset. 2077 Anopheles mosquitoes were
collected, An. oswaldoi being the most common n=915, 44%). An.
darlingi, which is thought to be the main, and probably the only,
malaria vector in this area, comprised 25% (n=518). An. darlingi
showed indoor activity (0.34 mosquitoes/person/hr at 18:00 hours),
with implications for the effectiveness of the use of nets against
malaria. Outdoors biting activity represented 93% of all anophelines captured. The predominant species outdoors was An. oswaldoi; a suspected malaria vector in other areas, with 1.11 mosquitoes/person/hr at 18:00 hours. Other species included 12 Lutzomyia
umbratilis and 2 Sabethes chloropterus; vectors of leishmaniasis
and yellow fever, respectively. We conclude that additional control
measures, such as repellents, are necessary to protect indigenous
people from outdoor activities of malaria vectors.
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Total of seven mosquitoes species were found in this area. Culex
theileri, Cx pipiens, cx. prexiguus, Culiseta longiareolata,
Anopheles maculipennis, An superpictus, Aedes caspius and
Aedes vexance were collected in both larval and adult collection
whereas Cs. subochrea was only found in adult catches. Culex
theileri was the most common species and constituted 68.6% of
the larval, 13.5% light trap and 7.4% of human biting collections.
Culex theileri was active through May to October with the main
peak in early July. The ecology and some behavioral aspects of the
other mosquitoes will be discussed in detail.
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THE MINIMUS AND FLUVIATILIS COMPLEXES
OF ANOPHELES, MAIN MALARIA VECTORS IN ASIA:
HOW CLOSE ARE THEY? IMPLICATIONS ON MALARIA
VECTOR CONTROL
GARROS C.1, HARBACH R.E.2, MANGUIN S.1
1. IRD, MONTFERRIER SUR LEZ, FRANCE
2. National History Museum, LONDON, UNITED KINGDOM

The Minimus and Fluviatilis Complexes widely distributed in Asia,
are composed of major malaria vectors which are closely related.
The Minimus Complex includes of 2 sibling species, A and C, over
the Southeast Asian mainland, whereas the 3 sibling species S, T
and U of the Fluviatilis Complex, are known to occur more westward from India to the Arabian peninsula. Anopheles minimus C
has always been considered as a poor malaria vector in Southeast
Asia whereas An. fluviatilis S is a main vector in India. No complete comparative studies have been carried out between the two
complexes since the Minimus and Fluviatilis Complexes have been
independently recognized based respectively on fixed chromosomal inversions in India and isoenzymes patterns in Vietnam.
However, morphological and molecular observations tend to confirm the synonymy of An. minimus C with An. fluviatilis S. This
finding improves our knowledge on the bionomic and distribution of main vectors in Asia and raises the issue of the vectorial
capacity of each sibling species which has practical implications on
malaria epidemiology and vector control in Southeast Asia.
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SOME ECOLOGICAL ASPECTS OF ANOPHELES STEPHENSI
LISTON, THE MAIN MALARIA VECTOR IN AN ENDEMIC
FOCUS
MOOSAKAZEMI S.H., BASSERI H.R., LADONI H.
Lecturer of Tehran University of Medical Sciences, TEHRAN, I.R.IRAN

Anopheles stephensi is the vector of malaria in this area. Studies
on different aspects of its ecology are Essential for establishing the
diseases control programme Following the annual report of cases
of malaria from different area of Bandar Abass district,
Hormozgan provience, an investigation on some ecological
aspects of this malaria vectors was carried out from April 2002 to
December 2003.Entomological studies and mosquitoes collection
were performed every 15 days from indoor and outdoor shelters
as well as breeding places with the aid of suction tube and dipper.
Entomological researches were found that five vectors species of
malaria in this study had been previously recorded 2 decades ago.
Anopheles Stephensi was recognized as the main vector of malaria in
this area with two peaks, one in May and the other in December.the
most malaria transmission Occurred in June and December. The larval
habitats includes draying river bed with Pools, Rocky River pools, stagnant streams, slow foothill streams, temporary pools, slow moving
water with or without vegetation. Operational of insecticides for adult
and larval control, as well as surveillance of Malaria cases, would not
assist effectively to control of malaria, so given another malaria control
Methods as impregnation of bed nets as well as repellent particularly
in seasons that people are More expose to mosquitoes bite, may be
considered as an effective measure in controlling malaria in this area.
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THE ALLELE-SPECIFIC PCR ASSAY OF THE FUNESTUS
GROUP AND ITS APPLICATIONS FOR A BETTER
UNDERSTANDING OF THE BIOLOGY OF THE MALARIA
VECTORS
GARROS C.2, COETZEE M.1, COOSEMANS M.3, MANGUIN S.2
1. National Institute of Communicable Diseases, JOHANNESBURG,
SOUTH AFRICA
2. IRD, MONTFERRIER SUR LEZ, FRANCE
3. Institute of Tropical Medicine, ANTWERP, BELGIUM

The Funestus Group, subdivided in 5 Subgroups of closely related
species, is composed of major malaria vectors in the Oriental and
Afrotropical regions. Because reliable identifications based on morphology are difficult, leading to frequent misidentifications, a multiplex allele-specific PCR assay has been developed to identify the 10
most common species of the Group. This one-shot molecular assay
based on the polymorphism of the ITS2 of ribosomal DNA is simple
and sensitive. It includes a control band to detect other anopheline
sympatric species not specifically recognized by the assay. The growing availability of simple and efficient molecular methods makes easy
the identification of sibling species which is now a requirement for a
better knowledge of the biology, distribution and role in malaria
transmission of anopheline species. This will be highlighted by three
examples within the Funestus Group and their implications for vector control and malaria epidemiology: (i) a new record of An. minimus species C in Central Vietnam; (ii) the reappearance of An. funestus on Mayotte Island (Indian Ocean); and (iii) the unreliability of a
morphological character to identify An. minimus species A and C.
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THE EMERGENCE OF ANOPHELES MARAJOARA AND
AN. NEOMACULIPALPUS AS MALARIA VECTORS
IN A HYPERENDEMIC AREA OF SOUTHERN VENEZUELA
MORENO J.E.1, RUBIO-PALIS Y.2, PAEZ E.3, PEREZ E.4,
SANCHEZ V.5, VACCARI E.6
1.
2.
3.
4.
5.
6.

Instituto de Altos Estudios de Salud Publica, TUMEREMO, VENEZUELA
BIOMED-UC/MSDS, MARACAY, VENEZUELA
Servicio de Vigilancia Epidemiologica, TUMEREMO, VENEZUELA
Direccion de Salud Ambiental, MARACAY, VENEZUELA
Instituto de Altos Estudios Dr. Arnoldo Gabaldon, MARACAY, VENEZUELA
Direccion de Salud Ambiental, MARACAY, VENEZUELA

The malaria situation has worsen in Venezuela, particularly during
2004. Bolivar state, in southeastern Venezuela reported the higher number of cases (27,576) and the municipality of Sifontes
reported the higher mean annual parasite incidence (230 cases per
1,000 population) for the state. Anopheles darlingi has been so far
the incriminated vector, but in recent years anthropogenic factors
such as gold and gem mining, logging and urbanization may have
changed the epidemiological pattern and new vectors emerged.
During a longitudinal study carried out in 5 selected localities of
the Sifontes municipality, a total of 3,934 anophelines were caught
during all night human landing catches, 3 nights per month during 15 months. The most abundant species was An. marajoara
(56.8%), followed by An. darlingi (38.2%), An. braziliensis (2.9%),
An. neomaculipalpus (1.2%), An. triannulatus (0.7%) and An.
oswaldoi (0.2%). In general, mosquito abundance was low, with
man biting rates of 10.5 mosq/night/man for An. marajoara and
6.1 for An. darlingi. An. marajoara showed the higher EIR in the 3
localities where it was present: La Leona (EIR= 15.9), San Martin
(EIR= 14.6) and San Rafael (EIR= 8.5), while An. darlingi was the
only species caught in El Granzon (EIR= 4.7). In the amerindian vil-
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FAUNA AND ECOLOGY OF CULICIDAE MOSQUITOES
OF ZARRIN-SHAHR AND MOBARAKEH, ISFAHAN
PROVINCE, CENTER OF IRAN
MOOSAKAZEMI S.H.1, MOOSAKAZEMI S.H.2
1. Lecturer of Medical Entomology, TEHRAN, I.R.IRAN
2. Lecturer of Tehran University of Medical Sciences, TEHRAN, I.R.IRAN

With regard to the significance of determining the fauna, seasonal and biting activity of culicidae mosquitoes in lanjan area,
Isfahan province, which is one of the rice growing regions, as well
as industrial centers such as steel factory, poly acrylic co. and
National Defense Industeries, studies were conducted from March
through October 1998, in which regular collection of larvae from
three selected breeding sites and adults in light traps and human
biting catches were made.
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It is very important to know the behaviour of the main vector and
the potential use of insecticides in malaria control. In the same
way, the viability and efficacy cost studies are necessary to maintain the continuity of these activities. We carried out a study comparing two villages of Equatorial Guinea, one in Bioko island
(Sácriba) and the other one in the mainland (Miyobo).
We selected 20 houses in each localitie and carried out indoor
captures of blood-feed females. The resistance/susceptibility test
were conducted in accordance with WHO (1981) procedure. The
exposure time for the female mosquitoes was 5, 15, 30 and 60
minutes for each insecticide: DDT (4%), Deltamethrin (0.05%),
Permethrin (0.75%), Malathion (5%) and Propoxur (0.1%).
In Sácriba 1.298 females de Anopheles sp. were tested and 806
were Anopheles gambiae s.l. and 492 Anopheles funestus. In the
mainland in the village of Miyobo we tested 1421 mosquitoes out
of 138 were Anopheles gambiae s.l., 1219 Anopheles carnevalei,
and 64 Anopheles moucheti moucheti. In Sácriba, populations of
An. funestus and An. gambiae s.l were susceptibles to the tested
insecticides. In Miyobo, there are indications to think in resistant
subpopulations to DDT, probably due to the excessive use of this
insecticide in the neighbour countries Cameroon and Gabon
(genetic flux).

lage of Bochinche, An. neomaculipalpus was the only species
found positive for CS P. vivax protein with and EIR of 0.2. An. marajoara is the principal vector in this area together with An. darlingi,
while An. neomaculipalpus might be a secondary vector.
P116

NITROQUINE ACETATE-INDUCIBLE MELANIZATION
OF PLASMODIUM YOELII OOCYSTS IN THE MIDGUT OF
ANOPHELES STEPHENSI AND POTENTIAL MECHANISM
HUANG F., YANG S.
Third military medical university, CHONGQING, PEOPLE’S REPUBLIC OF CHINA

After nitroquine acetate (NA)-containing sucrose solution was
administered to infected adult female Anopheles stephensi mosquitoes, most Plasmodium yoelii oocysts were melanized. By
transmission electron microscopy, hyperplasia mitochondria in
midgut cytoplasma and widened intercellular junction were
observed. The oocyst and its sporozoites were degenerated
together with many vacuole. Then hemocytes were aggregated
around melanized oocysts. The midgut proteins related with
ultrastructures and carbohydrate metabolism were down-regulated by the analysis with two-dimensional gel electrophoresis and
peptide mass fingerprint. RT-PCR experiments showed that the
NA treatment had raised the levels of PPO1, Sp1 or Sp2 transcripts
in hemocytes and midgut. After causing chemical injuries in
oocysts and midgut epithelia in the initial step, NA impaired the
growth of oocysts and motility of the oocyst sporozoites. The evasive ability of Plasmodia might be compromised or disabled. Then
components of the PPO cascade from hemolymph and midgut
were probably involved in the melanization of oocysts.
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THE ANOPHELES SUPERPICTUS COMPLEX:
INTRODUCTION OF A NEW SPECIES COMPLEX BASED
ON DNA SEQUENCES TO SCIENCE
OSHAGHI M.A., SHEMSHAD K., YAGHOOBI ERSHADI M.R.
Tehran University of Medical Sciences, School of Public Health and
Institute of Health Researches,, TEHRAN, I.R.IRAN
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Anopheles superpictus is one of the main malaria vectors and play
different rules in malaria transmission in various regions of its
geographical distribution. Little is known about genetic structure
of this taxon in literature. Two DNA sources, a 1512 bp long segment of mitochondrial DNA cytochrome oxidase subunits I and II
(COI-COII) and rDNA ITS2 region of different populations of
An. superpictus in Iran were amplified and assayed by either RFLP
or direct sequencing. Results of sequence analysis showed a great
genetic variation among samples, that are 12.3% in 708 bp of COI
and 27% in ITS2 region which is far exceeding than inter-population or -species variation. The length of ITS2 region was 356, 377,
378 bp representing three groups within specimens. This study is
the first molecular study on An. superpictus and shows that it is a
group species which is new to science and at least two or three
members of this complex exist in Iran. Further studies are necessary to reveal the rule of these species in malaria transmission in
Iran and other countries that An. superpictus occurs.

EFICIENCY OF BACILLUS SPHAERICUS 2362 AND
BACILLUS THURINGIENSIS ISRAELENSIS ON THE
BIOCONTROL OF AEDES (STEGOMYIA) ALBOPICTUS
(DIPTERA:CULICIDAE) (SKUSE,1894) IN THE AMAZON
REGION OF COLOMBIA, SOUTHAMERICA
PEREZ L.D.P.1, GARCIA A.2, OLANO V.A.3, DIAZ A.4,
RODRIGUEZ M.H.1, PEÑALOZA ZABALA M.M.2
1.
2.
3.
4.

Secretaria de Salud Departamental del Amazonas, LETICIA, COLOMBIA
Universidad Distrital Francisco Jose de Caldas, BOGOTA D.C., COLOMBIA
Instituto Nacional de Salud, BOGOTA D.C., COLOMBIA
Universidad Inca, BOGOTA, COLOMBIA

We determinated the effectivity of the biolarvicides Bacillus
sphaericus liquid formulation (Griselesf) granulated formulation
(Vectolex) and Bacillus thuringiensis israelensis granulated formulation (Vectobac G) against Aedes albopictus; potential vector of
dengue and yellow fever in Amazon region of Colombia. We
established a mosquito colony to obtain the fourth instar larvae
for laboratory’s bio-assays. The lethal doses was determinated by
a simple regretion’s model. In field was applied a doses of 1 g/m
2 of larvicide in 26 ovitraps, following a preferential model, the
residuality of larvicides was established by two way variable
analysis. In laboratory conditions Aedes albopictus is susceptible
to Vectolex in LD 50 and LD 90 of 1.16 x 10–1 and 3.03 x 10–1 and
Vectobac in LD 50 of 2.0 x 10–3 and LD 90 of 6.30 x 10–3, respectively. With Griselesf the mortality was under 50%. We stablished
that with Vectolex and Vectobac the lethal doses lowered as the
exposure time increased. In field Vectobac produced a 100% of
mortality rate after 24 hours while Vectolex produced a mortality
of 77%, Griselesf was ineffective in the same time. The more efficient biolarvicide was Vectobac with a 100% of mortality and
residuality by 15 days.
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ECOLOGICAL AND ENTOMOLOGICAL FACTORS
OF PLASMODIUM VIVAX TRANSMISSION
IN THE BOLIVIAN ANDES
CHAVEZ T.1, BOUCHITÉ B.2, RODRIGUEZ R.3, LARDEUX F.2
1. INLASA, LA PAZ, BOLIVIA
2. IRD, LA PAZ, BOLIVIA
3. Escuela Tecnica de salud, COCHABAMBA, BOLIVIA

In the Bolivian Andes, the transmission of Plasmodium vivax is
mainly due to Anopheles pseudopunctipennis. The facies of the
transmission is unstable and is characterized here as “chaotic”.
The vectorial density is closely related to the climatic conditions,
in particular with pluviometry and temperatures. Several modalities of the vector population dynamics can thus be defined in
relation to the climate, defining various malaria transmission seasons. The other parameters of the vectorial capacity show that
Anopheles pseudopunctipennis is not an excellent vector of
malaria but remains one of the most powerful in the area. The
particular ecologic conditions (with drastic changes) of the
Andean dry valleys seem to imply that only the couple Anopheles
pseudopunctipennis - Plasmodium vivax, due to their particular
biology, can function in the area.
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EVALUATION OF INSECTICIDE RESISTANCE
IN ANOPHELES SP IN EQUATORIAL GUINEA
MORENO LEIRANA M
Instituto de Salud Carlos III, MAJADAHONDA (MADRID), SPAIN

The use of insecticides reduces malaria transmission and density/survival of the vector. However, the presence of insecticide resistance in
some vector species is an important problem in the campaign control.

156

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

that IgG response specific to whole salivary extracts from
Anopheles gambiae may be a marker of the risk of malaria transmission in young children exposed to malaria in Senegal. The aims
of the present study are then to characterize immunogenic salivary proteins of An. gambiae by an immuno-proteomic approach
and to identify salivary proteins which are specific to the saliva
infected by Plasmodium falciparum. Six immunogenic proteins
(3 bands around 170 and one around 72, 30 and 15 kDa) were
revealed in uninfected saliva after immuno-blotting with sera
from exposed children. Moreover, two additional immunogenic
proteins (80 kDa and 35 kDa) were detected in saliva infected by
P. falciparum. This suggests that these salivary proteins could be
specific to the infected bite. Mass spectrometry identification of
these proteins is currently underway. These results suggest that
these immunogenic salivary proteins, if confirmed as specific
markers of exposure to infected Anopheles bite, could be a marker of risk for malaria transmission. This work opens the way to
design new epidemiological tools, to evaluate malaria exposure
in the field, similarly to the study of the risk of transmission for
other vector-borne diseases. In addition, this approach could be
applied to identify salivary proteins as new vaccine candidates
against malaria transmission during the vector bite.
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INSECTICIDE SUSCEPTIBILITY OF ANOPHELES DARLINGI
AND AN. PSEUDOPUNCTIPENNIS, MAIN VECTORS
OF MALARIA IN BOLIVIA
CHAVEZ T.1, LARDEUX F.2, BOUCHITÉ B.2, RODRIGUEZ R.3,
SANCHEZ A.4, VILLASECA C.2
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INLASA, LA PAZ, BOLIVIA
IRD, LA PAZ, BOLIVIA
Escuela Tecnica de Salud, COCHABAMBA, BOLIVIA
SEDES-Malaria, GUAYARAMERIN, BOLIVIA

In Bolivia, malaria transmission is due to Anopheles darlingi (vector
of Plasmodium falciparum and P. vivax) in the Amazonian region,
whereas An. pseudopunctipennis is the vector of P. vivax in the dry
valleys of the Andes. The actual control of the transmission is based
on the early detection of malaria cases and vector control (indoor
aspersions with pyrethroids (mainly deltamethrin)). Unfortunately,
no background study exists in Bolivia to serve as a reference point
to vector susceptibility to insecticides and since the beginning of
vector control in the 1950’s no systematic study has been carried
out to monitor the susceptibility / resistence of these vectors to
insecticides. The present study shows preliminary results on insecticide resistence of these two important vectors, based on OMS standardized tube-tests with adult mosquitoes. Several populations of
mosquitoes have been sampled throughout Bolivia. An. pseudopunctipennis does not seem to exhibit any level of marked
resistence, although some populations are less susceptible. An
insecticide sensible strain (Mataral-lab) of An. pseudopunctipennis
has been identified and reared in the laboratory which permitted
to calculate a diagnostic concentration for deltamethrin twice less
than the recommended OMS one. Some An. darlingi populations
exhibited response heterogeneity or marked resistence to
deltamethrin, in particular in the city of Guayaramerin where the
use of pyrethroids is intense. This resistence is not of the kdr-type,
but is due to oxidases activity.
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NATURAL SWARMING BEHAVIOUR IN THE MOLECULAR M
FORM OF ANOPHELES GAMBIAE FROM BURKINA FASO
DABIRÉ K.R.1, DIABATÉ A.1, OUARI A.2, OUÉDRAOGO J.B.1,
GUIGUEMDÉ T.R.2
1. Centre Muraz/IRSS, BOBO-DIOULASSO, BURKINA FASO
2. Centre Muraz, BOBO-DIOULASSO, BURKINA FASO

In Anopheles gambiae, as in most species of mosquitoes, mating
is initiated in flight. The males aggregate in aerial swarms and
conspecific females individually fly to these swarms where they
couple with males. In this study, conducted since 2003 in the rice
field area of the Vallée du Kou in Burkina Faso, we investigated
the swarming behaviour of An. gambiae. Both molecular M and S
forms of An. gambiae were found in sympatry whereas on 144
mosquitoes tested in PCR in October 2004, 40 were An. gambiae
S form representing 28% vs 72% of M form. Two years observations were done to describe swarming characteristics and mating
events. Swarms formed a few minutes after sunset in different
places close to cow herds generally in open flat areas, 2-3 m
above the ground. Overall, more than 9700 anopheline mosquitoes were collected from 45 swarms composed primarily of males.
Some couples were caught in copula. More than the half of 164
females caught were fertilised. A few specimens of Culex quinquefasciatus and An. pharoensis were collected from three An.
gambiae swarms.
Although both molecular M and S forms were found in sympatry
in the village, swarms were composed exclusively of the molecular M form. That raises the question of alternative swarming
habits for both M and S molecular forms of A. gambiae in nature.
Key words: Anopheles gambiae, molecular forms, swarms, mating
behaviour, assortative mating, postmating isolation.
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THE BITING ACTIVITY OF ANOPHELES FLUVIATILIS JAMES,
THE MAIN MALARIA VECTOR IN SOUTHERN OF IRAN
EDALAT H.
Lecturer of Tehran Universiyy of Medical Sciences, TEHRAN, I. R.IRAN

With regard to the significance of determining of biting activity
of Anopheles fluviatilis in Hormozgan province, which is one of
the malaria endemic area, studies were carried out by human and
animal (cow) bait collection methods from18.00-06.00 hours
every 15 days during one year. Blood feeding activity of
Anopheles fluviatilis on human was observed between 20.0005.00 hours with one peak around 24.00-01.00 hours whereas on
cow bait started from 18.00 and continued until 06.00 hours with
one peak around 22.00-23.00 hours. Anopheles fluviatilis was the
most common species and 88.9% of feeding activity on human
was observed after 22.00 hour whereas 70.7%of catches on cow
occurred before 02.00 hours. operational of insecticides for adult
and larval control would not assist effectively to control of malaria in this area,so given another method s as impregnation of bed
nets particularly when that people are more expose to mosquitoes bite(22.00 PM to 00.02 AM)may be considered as an effective
measure in controlling malaria in this area.
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VARIABILITY OF IMMUNE-RELATED GENES IN THE
HUMAN MALARIA VECTOR AN. GAMBIAE
MINDRINOS M.1, KOUTSOS A.2, MORLAIS I.3,
KRISHNAKUMAR S.4, COHUET A.2, KAFATOS F.C.2
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MAN/VECTOR RELATIONSHIPS DURING MALARIA:
IDENTIFICATION OF IMMUNOGENIC SALIVARY PROTEINS
FROM ANOPHELES GAMBIAE
SIMONDON F.1, NDIAYE T.2, DOUCOURE S.2, SAUVAGE F.X.3,
BOUDIN C.4, REMOUE F.2, BOULANGER D.2, CORNELIE S.2
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Stanford Genome Technology Center, PALO ALTO, USA
EMBL, HEIDELBERG, GERMANY
IRD-OCEAC, YAOUNDE, CAMEROUN
Stanford Genome Technology Center, PALO ALTO, USA

Sequencing of Anopheles gambiae genome has opened the potential to discover thousands of DNA sequences variants. Most of these
are Single Nucleotide Polymorphisms (SNPs) which could allow the
study of the genetic basis of complex traits. One such challenge is to
understand the genetic factors involved in the susceptibility/refractoriness of An. gambiae populations to malaria parasites, with
immune-related genes being the primary candidates.
We have examined nucleotide variations at coding regions of An.
gambiae immune-related genes of individual mosquitoes from

IRD-UR24, MONTPELLIER, FRANCE
IRD-UR24, DAKAR, SÉNÉGAL
INRA-UMR SPO, MONTPELLIER, FRANCE
IRD-UR77, DAKAR, SÉNÉGAL

The evaluation of human immune responses to arthropod bites
could be a useful marker of exposure to vector-borne diseases
that could be applied to malaria. We have previously described
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laboratory strains and natural populations from Cameroon. An.
gambiae populations are genetically subdivided in 2 molecular
forms, M and S. The laboratory strains consisted of G3 (a mixture
of M and S), L3-5 (a selected refractory strain belonging to M
form) and Yaounde (M form), whereas wild mosquitoes belonged
to sympatric populations of either M or S form. Preliminary results
from more than 700,000 nucleotide pairs revealed 938 SNPs. The
overall average nucleotide diversity, Pi, was 10.6 x 10–3, ranging
from 1.8 x 10–3 to 50.5 x 10–3. We particularly found high nucleotide
diversity in mosquito immunity-related genes involved in recognition mechanisms (TEP1, TEP10, GNBPB3, FBN18). Hence, genetic
diversity could be maintained by selective advantage for polymorphism (balancing selection). Natural populations revealed the
higher intra-population variability (M: Pi=9.2 x 10-3; S: Pi=8.4
x10–3). In contrast, the L3-5 drastically reduced its genetic heterogeneity (p < 0.001), probably due to selection procedures.
The detection of those SNPs in An. gambiae immune-related
genes should initiate association studies that will facilitate the
discovery of genetic factors linked to permissiveness to
Plasmodium.

particles including microorganisms and was seeded with 100 L1s of
a single form (M or S) or by a mixture of 50:50 of M and S forms.
Emergence success of both forms in puddles and quarries was
three-fold higher than in the rice fields. The emergence rate of the
S form was higher than that of the M form in both habitats, but
the Form*Habitat interaction was not significant. In temporary larval sites such as puddles, emergence success of the M form was
lower in mixed cages than in single form cages, whereas the
reverse was true for the S form, suggesting competition between
the forms. The median developmental time was not significantly
different between forms. Although these findings demonstrate
differences between forms, they do not suggest that their spatial
segregation is determined by differences in their exploitation of
the physical and chemical conditions in these environments. These
results should be regarded with caution because small numbers of
first stage larvae could pass through the cloth of the cages.
Key words: Anopheles gambiae, molecular forms M and S, breeding sites, larvae capacity.
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MOLECULAR STUDIES ON THE SOFT TICK
ALECTOROBIUS SONRAI, THE AGENT OF BORRELIA
CROCIDURAE RELAPSING FEVER IN WEST AFRICA
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GENETIC SIMILARITY BETWEEN SYMPATRIC
CHROMOSOMAL FORMS OF AFRICAN MALARIA
VECTOR ANOPHELES FUNESTUS FROM CAMEROON
AND SENEGAL

VIAL L.1, DURAND P.1, DIATTA G.2, MANE Y.2, TRAPE J.F.2,
RENAUD F.1
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In West Africa, tick-borne borreliosis is due to the spirochaete
Borrelia crocidurae. This pathogen is transmitted by the soft tick
Alectorobius (Theriodoros) sonrai that lives in burrows as ectoparasite of rodents and insectivores acting as reservoir for infection.
In villages, human contamination occurs frequently when burrows open in bedrooms, allowing the tick to go outside its habitat and bite humans during their sleeping. Tick-borne relapsing
fever has been also reported in other parts of Africa where it is
transmitted by soft ticks close to A. sonrai: Ornithodoros moubata transmits B. duttoni in East Africa and O. erraticus transmits
B. hispanica in North Africa and Spain. However, the classification
of tick-borne borreliosis vectors appears uncertain and needs to
be investigated using molecular biology tools. We focused on the
A.sonrai group and compared 18 localities distributed along
North-South and West-East transects in Senegal, Mauritania and
Mali. For each locality, we sequenced the ⊕ 460 bp from the 3’
end of the mitochondrial 16S rRNA gene (rDNA). Close species like
O. moubata and O.erraticus and more distant ones like Argas persicus, Hyalomma tronculatum and Ixodes ricinus were used as outgroups. Alignment using CLUSTAL V and SEAVIEW and phylogenies using PHYLIP 3.5c suggest the existence of two different geographic groups in the A. sonrai complex (sequence homology
between 96% and 100%). Further investigations on a nuclear
conserved gene are in progress and will be presented.

OCEAC-IRD, YAOUNDÉ, CAMEROUN
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Previous analysis of chromosomal inversions of An. funestus, one
of the most important vectors of malaria in tropical Africa, has led
to the recognition of two major chromosomal forms. Despite considerable recent studies including microsatellite and chromosomal
analysis, no consensus has emerged in favour of the hypothesis of
ongoing process of speciation into the two chromosomal forms.
To further explore the level of genetic differentiation between
population carrying 2a, 3a or 3b inversions and specimens belonging to the standard (non inverted), we sequenced and analysed
two regions of nuclear ribosomal DNA (ITS2 and D3), one region
of mitochondrial DNA (the cytochrome oxydase subunit II) and
two genes involved in behaviour (arrestin and trypsin) of 48 karyotyped wild An. funestus specimens from 2 villages, Tibati and
Kouvar, in Cameroon and Senegal respectively, where both chromosomal forms are sympatric. The comparative sequence analysis
of the five regions of nuclear and mitochondrial DNA cluster of
the two chromosomal forms revealed a low level of genetic variability (sequence divergence 0 to 1.6 percent). Variation was not
partitioned by chromosomal form and/or chromosomal arrangement orientations. The genetic diversity observed in cytochrome
oxydase gene between Kouvar and Tibati samples may indicated
either simply isolation by distance across West and Central Africa,
in accordance to ecoclimatic adaptation or process of incipient
speciation within An. funestus populations.
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BIOCHEMISTRY OF PERMETHRIN RESISTANCE
IN ANOPHELES STEPHENSI FROM IRAN
ENAYATI A.A.
Mazandaran University of Medical Sciences, SARI, IRAN
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COMPARISON OF THE CAPACITY OF THE LARVAE
OF THE MOLECULAR FORMS OF ANOPHELES GAMBIAE
TO EXPLOIT DIFFERENT BREEDING SITES:
A TRANSPLANTATION EXPERIMENT

The mosquit Anopheles stephensi Liston (Diptera: Culicidae) is the
urban vector of malaria in several countries of the Middle East
and Indian subcontinent including Iran. Extensive use of residual
insecticide spraying for malaria vector control has selected An.
stephensi resistance to DDT, dieldrin, malathion and other
organophosphates throughout much fits range and to
pyrethroids in the Middle East. Pyrethroids are currently being
used for malaria vector control in Iran as well as in other countries
in the region. Monitoring the status of susceptibility and also the
potential resistance mechanisms are crucially important in vector
control and resistance management. In this paper WHO recommended classic methods are used to establish susceptibility baseline data. Biochemical assays are performed in microtitre plate
reader to quantitatively measure the levels and activities of
esterases, mixed function oxidases and glutathione S- transferases in individual mosquitoes.
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Centre Muraz/IRSS, BOBO-DIOULASSO, BURKINA FASO

We compared the development of the molecular forms of An.
gambiae in different larval habitats. First stage larvae (L1s) of wild
caught females were placed into cages in natural habitats of the
M form (rice fields) or the S form (puddles/quarries). Each cage was
covered with cloth, allowing exchange of water, solutes, and small
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RVFV infection. The most susceptible animals appeared to be
sheep and goats, which could be infected at any stage of gestation, with high abortion rate, but some cattle and camels were
also infected. To define the ecological zones in which RVFV activity had occured, this study shows that RVFV occured in close association wth the Wadi systems and the infection rates were greatest closer to the exit from the mountains to the alluvial fans, and
this is the Acacia torticollis/ Pannicum/Pannisetum ecozones. No
positive animals were found South of Wadi Siham or East towards
Taiz Province, Comparatively few positive animals were found in
the sandy ecozones, which constitute most of the Tihama area,
and only 1-2 in the highland areas of Taiz, Ibb and Al-Jawf. These
may have resulted from animal movements or be evidence of
some RVFV activity in these areas. Public health education during
epizootics may reduce human illness and deaths associated with
future outbreaks.
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INSECT GLUTATHIONE TRANSFERASES AND INSECTICIDE
RESISTANCE
ENAYATI A.A.1, RANSON H.2, HEMINGWAY J.2
1. Mazandaran University of Medical Sciences, SARI, IRAN
2. School of Tropical Medicine, LIVERPOOL, UK

Glutathione transferases (GSTs) are a diverse family of enzymes
found ubiquitously in aerobic organisms. They play a central role
in the detoxification of both endogenous and xenobiotic compounds and are also involved in intracellular transport, biosynthesis of hormones and protection against oxidative stress.
Interest in insect GSTs has primarily focused on their role in insecticide resistance. GSTs can metabolize insecticides by facilitating
their reductive dehydro-chlorination or by conjugation reactions
with reduced glutathione, to produce water-soluble metabolites
that are more readily excreted. In addition, they contribute to the
removal of toxic oxygen free radical species produced through
the action of pesticides. Annotation of the Anopheles gambiae
and Drosophila melanogaster genomes has revealed the full
extent of this enzyme family in insects. This article describes the
insect GST enzyme family, focusing specifically on their role in
conferring insecticide resistance.
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NATURAL AND FERTILE HYBRIDS OF TWO SPECIES OF
THE MECCUS PHYLLOSOMA COMPLEX (HEMIPTERA:
REDUVIIDAE) IN MEXICO
MARTÍNEZ-IBARRA J.A.
Universidad de Guadalajara, CIUDAD GUZMÁN, MÉXICO

In Mexico, the five species of the Meccus phyllosoma complex present an especially challenging systematic problem. Lent and
Wygodzinsky (1979) using morphological characters to distinguish
between these species established that the proper taxonomical
level of these groups was species, however recent studies in different areas has put in question the suitability of this decision.
When searching for Triatominae exemplars in the overlapping
area of M. pallidipennis and M. longipennis, some atypical in color
and behavior triatomines were collected on sympatry. These exemplars could be classified like M. pallidipennis and M. longipennis,
but with darker yellow marks in the conexivium, They were separated according their appearance by pairs as follow: a M.
longipennis-like female with a M. longipennis-like male and a M.
pallidipennis-like female with a M. pallidipennis-male. All offspring from the crosses involving M. longipennis-like exemplars
showed only that same phenotype, however, only 77.52% (n =
525) of the offspring from the crosses where M. pallidipennis-like
exemplars were involved looked like their parents, the rest looked
like M. longipennis. Whole the offspring (F1) were checked for
fecundity in the similar way, having viable offspring (F2). These
biological evidence lead to conclude that the subspecies taxonomical level could be more suitable for this two groups.
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INTRODUCTION OF INDOOR RESIDUAL SPRAYING
IN LIVINGSTONE, ZAMBIA
BEKS J., SYAKANTU G.
Central Board of Health, LIVINGSTONE, ZAMBIA

Purpose of the study. Urban IRS is one of the effective interventions available for malaria control. With financial support
from the Global Fund, a 5-year IRS programme was introduced in
the town of Livingstone in 2003. The objectives were to achieve a
20% reduction in incidence in 2004 and a reduction from the current incidence rate of 367 to less than 50 by 2009.
Methods used. Routine data on malaria cases in public health
facilities were collected through a Health Management
Information System. Analysis of these data identified malaria as
the number one cause of morbidity and mortality in all age
groups. IRS was introduced before the start of the rain season in
a high-density compound in Livingstone and analysis of routine
malaria data was conducted.
Summary of results and conclusions. The target of spraying
10,684 structures during the last quarter of 2003 had been
reached. The number of cases during the first quarter 2004 in
Maramba HC dropped to 85 per 1,000 from 149 per 1,000 in 2003
(reduction of 39%). The number of cases in another urban compound without IRS increased during the same period from 103 to
109 / 1,000. The influence of other malaria control measures (e.g.
simultaneous introduction of Artemisinin based Combination
Therapy (ACT) and active promotion of ITN’s through different
channels) can only be assessed in future.
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CULICIDAE) GROUP IN NIGERIA
AWOLOLA T.S.1, ODUOLA A.1, OYEWOLE I.O.2, KOEKEMOER
L.3, COETZEE M.3
1. Nigerian Institute of Medical Research, LAGOS, NIGERIA
2. Babcock University Ilishan, ILISHAN, NIGERIA
3. National Institute for Communicable Diseases, JOHANNESBURG,
SOUTH AFRICA
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RIFT VALLEY FEVER OUTBREAK IN YEMEN 2000-20001,
DISEASE INVESTIGATION AND SERO-SURVEY STUDIES,
GENERAL ASPECTS

The primary vectors of malaria in Africa belong to the Anopheles
gambiae complex and the Anopheles funestus group. Both are
groups of cryptic, morphologically similar species containing both
vectors and non-vectors. While information on species identification and distribution of the An. gambiae complex is well documented, the species composition of members of the Anopheles
funestus group however, is still being determined for much of
Africa. In this study, we determined members of the Anopheles
funestus group across 16 localities in Nigeria using a published
multiplex PCR assay that can identify the five main species within
the group. Of the 2240 specimens examined morphologically as
belonging to the Anopheles funestus group, 1864 were positively identified by PCR. The analysis showed the presence of at least
three species: Anopheles funestus Giles, Anopheles leesoni Evans
and Anopheles rivulorum Leeson. An. funestus s.s. was the most
predominant (>66.5%) occurring in more than 60% of the study
localities with no apparent relationship to a particular ecological
zone. An. funestus was the only member of the group found pos-

THABET A.A.K.1, AL-HAMADI N.2, AL-HEMIARI A.1,
AL-HANAMI M.3, IMRAN J.3
1. Thamar University, THAMAR, YEMEN
2. Directorate general of animal resources, SANA’A, YEMEN
3. National programme of roll back malaria, SANA’A, YEMEN

From early of September to December/31/2000, 1080 suspected
cases patient were identified,including 140 hemorrhagic feverassociated deaths,were reported in Tihama (Yemen). Laboratory
testing identified evidence of acute Rift Valley Fever Virus (RVFV)
in the outbreak areas. Of the 725 persons enrolled in a serosurvey
study 34(5%) were anti-RVFV IgM positive and 15% were antiRVFV IgG positive. The overall attack rate is 18.6%. It was estimated approximately 25000 cases in Az-Zuhra district during the
course of outbreaks.In multivariable analysis contact with animals
body fluids was the most important modifiable risk factor for
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itive for Plasmodium falciparum using ELISA. An. rivulorum is the
second most abundant species of the group and can be mistaken
at its adult stage for An. funestus s.s. The presence of three
species of the An. funestus group in Nigeria emphasizes the desirability of correct species identification within a malaria vector
control programme.
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ABUNDANCE OF ANOPHELES (DIPTERA: CULICIDAE)
LARVAL HABITATS ON LAND COVER CHANGE SITES
IN KARIMA VILLAGE IN MWEA RICE SCHEME, KENYA
JACOB B.1, HALBIG P.1, FUNES J.1, SHILULU J.2, NOVAK R.1
1. Illinois Natural History Survey, CHAMPAIGN, USA
2. Human Health Division, International Centre of Insect Physiology and
Ecology, NAIROBI, KENYA
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MANAGING INSECTICIDE RESISTANCE WITH INSIGHTS
FROM NATURAL PRODUCTS IN MALARIA ENDEMIC
AREAS OF LOWER MOSHI AND MUHEZA, NORTHERN
EAST OF TANZANIA

A study was carried out at Karima Village in the Mwea Rice
Irrigation Scheme in Kenya, to assess the impact of rice husbandry
and associated land cover change for mosquito larval abundance.
A multitemporal, land use land cover (LULC) classification dataset
incorporating distributions of An. gambiae s.l aquatic larval habitats was produced in ERDAS Imagine V8.7 using the combined
images from IKONOS at 4m spatial resolution from 2004 with
Landsat Thematic Mapper™ classification data at 28.5m spatial resolution from 1988 for Karima. Overall, 98.3% (n = 146) of the specimens tested were identified as An. arabiensis and 1.6% (n = 3)
were identified as An. gambiae. A rice LULC base map was generated in Arc View 9.0. A grid was overlaid along with field sampled
mosquito data onto the rice LULC map. Paddies were stratified
based on drainage: 1) rice well-drained and 2) rice poorly-drained.
Total LULC change for Karima over 16 years was 57.7%. Of those
areas in which change was detected, the LULC change for Karima
was 4.30% for rice field to built environment, 8.74% fallow field to
built environment,7.19% rice field to fallow, 19.0% rice field to fallow, 5.52% fallow to rice field, 8.35% built environment to rice
field. Of 149 aquatic habitats in Karima, 78.7% (n= 112) were located in LULC change sites and 22.3% (n =23) were located in LULC
non-change sites. The proportion of site positive aquatic habitats
for anopheline larvae was higher in LULC change sites than for
LULC non-change sites. Rice crop LULC maps derived from IKONOS
4m data can be used to investigate the relationship between rice
cultivation practices and higher anopheline larval habitat distribution. Key Words: Land use land cover change (LULC), IKONOS.

KWEKA E.
Kilimanjaro christian medical College of Tumaini university,
KILIMANJARO, TANZANIAKWEKA E.

KWEKA E.
Kilimanjaro christian medical college of Tumaini University, MOSHI,
TANZANIA

Background. More than two billion people, mostly in tropical
countries, are at risk from mosquito borne diseases, such as
dengue hemorrhage fever, Malaria and Fillariasis. To date, no
method of malaria control has proven effective enough to control
high transmission intensities. Even the most efficacious of these,
such as pyrethroid treated bed nets (ITN), have proven difficult to
implement on sustainable basis for reason of availability, acceptability, resistance and costs. Currently, mosquito control and personal protection from mosquito bite are the most essential measures to control mosquito borne diseases.
Rational of the study. The study aims at lowering the entomological innoculation rate (EIR) and severity of malaria by protecting the people from infected mosquitoes by the use of repellents
from plants extracts.
Objective of the study. Personal protection from malaria vectors in endemic areas by the use of volatile oils extracted from
plant species.
Methodology
• Plant material collection. The O.SUave and O.Kilimandricum
leaves will be collected and extracted.
Sample Collection. The mosquitoes reared from the Laboratory
will be used at both Muheza and Lower Moshi; later the wild
larva will be collected from possible sources including rice
schemes.
• Expected Outcomes.
a. Stimulating society in the use of cheap and available resources
(Natural products) in disease control.
b. To practice the cultivation of the essential plant species in family level.
c. To kill larva in all possible breeding sites of the malaria vector
using the plant extracts.

P138

TUBERCULOSIS TREATMENT SUCCESS RATE AND ITS
AFFECTING FACTORS AT KHON KAEN MEDICAL
SCHOOL, THAILAND
SRISAENPANG P., PINITSOONTORN S., SINGHASIVANON P.,
KITAYAPORN D., KAEWKUNGWAL J., TATSANAVIVAT P.,
PATJANASOONTORN B., REECHAI PICHITKUL W.,
THIRATAKULPISAN J., SRINAKARIN J., THINKAMROP B.,
SRISAENPANG S., APINYANURAK C., CHINDAWONG B.O.
Khon Kaen University, KHON KAEN, THAILAND

Rationale: The World Health Organization (WHO) has adopted
the global target of 85% treatment success rate among new
smear-positive tuberculosis patients. Khon Kaen Medical School
(KKMS) did not systematically assessed the rate.
Objective: To determine the treatment success rate and its
affecting factors among new smear-positive tuberculosis patients
diagnosed at KKMS during 1997-2001.
Design: Retrospective chart review. Medical records of 2,448
patients relating to tuberculosis were examined regarding the WHO
definitions. Multinomial logistic regression was used for three-category outcome analysis: treatment success, transferred-out and clinical treatment failure (defaulted, failed, died, and not evaluated).
Results: A total of 381 new smear-positive tuberculosis patients
were identified with treatment success rate of 34.1% (95% CI:
29.4% to 39.2%). Other outcomes were 31.5% transferred-out
and 34.4% clinical treatment failure. Three risk factors of clinical
treatment failure were identified. i) Non-WHO treatment regimen
(ORadj=10.8; 95% CI: 4.6 to 25.3), ii) absent contact with tuberculosis clinic (ORadj=6.0; 95% CI: 3.0 to 11.8), iii) absent sputum conversion (ORadj=3.4; 95% CI: 1.6 to 7.0). These factors were found
in the patients for 80.6%, 69.8% and 78.5% respectively.
Conclusion: Despite of unmeet treatment success rate of the
school, the tuberculosis clinic was effective in prevention of clinical treatment failure. Improvement might include encouraging
tuberculosis clinic consultation, emphasizing the use of WHO
treatment regimen, monitoring sputum conversion, and applying
transferred-out registry system.
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MOSQUITO REPELLENTS FROM HERBS: CASE STUDIES
WITH ESSENTIALS OILS
TUANI G.K.
Kwame Nkrumah Univ. of Sc. & Tech., KUMASI, GHANA

In our search for insect controlling agents in plants, a number of
indigenous plants with folkloric reputation for various insecticidal
activity were screened for their biological activity. Studies on the
mosquito repellent properties of steam distilled essential oils
from some plants have been carried out in humans in some highly mosquito endermic villages along the Volta estuary in Ghana.
Each essential oil and combinations thereof were mixed with liquid paraffin or ethyl alcohol in concentrations ranging from 5 to
20% V/V. A number of formulations which have proved quite
effective in mosquito repellency are being further investigated.
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The diagnosis was confirmed bacteriologically at direct examination and by culture.Pathology found epidermal necrosis without
dermal inflammatory infiltration nor vascular thrombosis.
Penicillin was effective in 10 days.
Discussion. Bacillus anthracis, the causal agent in anthrax, is a Gram
positive rod. The diseases in generally seen in herbivorous animals contaminated by plant or animal products. Human anthrax is very rare but
should not go inrecognized. In humans, skin contamination is the rule,
causing first a vesiculopustulous lesion which progresses to an escarrotic plaque with peripheral inflammation localized on exposed areas.
In our case, the hidden localization retarded diagnosis.
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IMPORTANCE OF SKIN MANIFESTATIONS
IN THE BRUCELLOSIS
BOUDGHENE STAMBOULI O.
University - Hospital, Faculté de médecine, TLEMCEN, ALGERIA

Brucellosis is an anthropozoonosis caused by a Gram negative
bacillus of the Brucella gender. Skin manifestations have been
reported in 1.5 to 11p. 100 of the cases. Allergic vasculitis is rare.
Recently a 24 years old man was hospitalized for signs of infection.
He had been treated with tetracycline. The clinical picture was suggestive of brucellosis and the Wright test was positive at 1/1,280.
there were violet and purpuric papulae on the limbs, arthritis of
the knee and ankle joints and renal involvement (haematuria, proteinuria). Histokogy revealed fibrinoid and leukocyte-classic vasculitis of the small veinules of the subpapillary plexus.
Outcome was favourable with rifampicin, doxycycline and adjuvant dapsone, together with bed rest.
Serveral types of skin manifestation have been reported in brucellosis although cases of allergic vasculitis are rare.
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TYPHOID FEVER, BRUCELLOSIS AND CHARBON: PUBLIC
HEALTH PROBLEM IN ALGERIA
GHERANOUT-BENCHOUK S., BELBACHIR A., BOUDGHENE
STAMBOULI O.
University - Hospital, Faculté de médecine, TLEMCEN, ALGERIA

Introduction. The infectious diseases like typhoid fever, brucellosis and charbon are still frequent and causing a public health
problem in Algeria.
Observations and discussions:
– Typhoid fever: A retrospective study from 1983 to 1992 has concerned 2,359 cases of typhoid fever. The roseola has been duly
tangetted and detected in 380 patients that’s to say 16.3%. In the
Algerian endemi-epidemic context, it does cause any diagnosis
problem except for the syphilitic roseola.
– Brucellosis is frequent around the mediterranean area. In 3
years (1991-1993) we noticed 160 cases of brucellosis. The cutaneous revealings (1.5 to 11% of the cases reported) have been
known long ago. Ariza et al. in a prospective study of 436 cases,
found cutaneous lesions with 27 diseased persons (6%).
– Anthrax: It is first of all an animal disease still frequent in developing countries. Anthrax affecting man can’t be unknown and
mainly to the dermatologist. The contamination is most frequently cutaneous affecting the uncovered parts.
Conclusion. The importance of the cutaneous appearances in
infections pathology is no longer to be shown. The dermatologist’s role is primary to enable an early diagnosis, avoiding serious
complications of these three infectious diseases.
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THE CUTANEOUS TUBERCULOSIS IN ALGERIA.
EXPERIENCE IN THE DEPARTMENT OF DERMATOLOGY
IN TLEMCEN (WEST ALGERIA). ABOUT 90 OBSERVATIONS
BELBACHIR A., BOUDGHENE STAMBOULI O.
University - Hospital, Faculté de médecine, TLEMCEN, ALGERIA

The cutaneous tuberculosis (CTB) is still frequent in Algeria. From
January 1990 through December 2004, forty-five cases were
observed in our service of Dermato-Venereology (CHU Tlemcen),
something like 6 cases per year.
The two sexes are equally represented; 66.6% aged under 40;
66.6% are living in cities and have modest social and economical
conditions; 20% were inoculated with BCG; previous CTB (personal 8.8% of family 11.1%) were hardly seen.
It look some 44% of the patients less than a year to ask for a diagnosis, after receiving several non specific treatments. The rest
look longer to come for consultation ad in one case, the disease
evaluated for 20 years. One explanation is that sometimes the
affection causes very little annoyance.
The clinical aspects observed were aften evocative:
– Lupus vulgaris, 28.8%
– Scrofuloderma, 28.8%
– Specific adenitis 13.3%
– Tuberculosis verrucosa cutis, 13.3%
– Gum 13.9%
– Ulcerous CTB 2.2%
Tuberculin skin test was positive for 80% of the cases el was taken
in to consideration when it reaches over 15mm (46%), and with
discomfort (4.4%). The treatment was efficient in the large majority of the cases. Howevery, 29.5% of the patients gave up before
the end of the cure.
We insist upon the propriety of the realationship doctor - patient
in the case of a chronicle affection, which for some is less and
shameful for a great many.
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THE INFECTIOUS DERMATOSIS HOLD AN IMPORTANT
PART IN THE DAILY PRACTICE IN ALGERIA
BELBACHIR A., BOUDGHENE STAMBOULI O.
University - Hospital, Faculté de médecine, TLEMCEN, ALGERIA

Patients and methods. It is about a retrospective study on a
number of children having been consulted over a period of
20 years, from 1981 to 2000.
Results. The infectious dermatosis hold an important part in the
daily practice, with 21.5%. Children are on the 1st rank with 37%.
The impetigos and viral tumours are frequent. Nevertheless,
3 affections (tinea, scabies, chicken pox) affecting mainly children
of school age requiring a forced school leaving that’s of harm to
the child.
Scabies affect mostly school attending children (54% of cases).
We should also signal a chicken pox case affecting a new born
baby in its 3rd day of age. The eruption is little marked and the
fever is discrete.
The ringworm represent the 2nd mycosis of the department with
1094 cases, that’s to say 17% and 2% of dermatologic examinations. We should also signal the case of a dermatophycy extensive
to T. violaceum in a 7 months baby.
Comments. The chicken pox is mainly seen by the dermatologists
since the general signs aren’t apparent. The tinea capitis are
mainly shear, often microscopic than glabrum variety are the
main pathogene agents. The discovery of M. Audouini seems
unusual in Algeria.
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ANTHRAX: UNUSUAL OBSERVATION
BOUDGHENE STAMBOULI O., BELBACHIR A., GHERNAOUT BENCHOUK S.
University - Hospital, Faculté de médecine, TLEMCEN, ALGERIA

Background. Anthrax is basically an animal disease rarely found
in humans. We report a case occurring in young boy who had
minimal signs and a suggestive skin lesion.
Case report. A 16 years - old boy living in the steppe pastures in
western Algeria was hospitalized for unexplained long - duration
fever. Physical examination and laboratory tests did not suggest
any infectious disease among those common in our area: typhoid
fever, brucellosis.
Meningitis. Anthrax was suggested by presence of an escarrotic
black plaque measuring 2 to 3 com localized on the left leg. The
lesion was very adherent and surrounded by an inflammatory rim.
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Collected data were analyzed by statistical package for social science (SPSS) and chi-square program. The results show that, of the
total suspected tuberculosis patients, 604 cases were found to be
positive for tuberculosis. The average annual rate of tuberculosis
was 26.8 cases per100000 population. The average annual rate of
tuberculosis was 26.8 cases per 100000 population. The highest
and lowest rates of tuberculosis were observed among age group
50 years old and <10 years old, respectively.
The average annual rates of pulmonary and extra-pulmonary
tuberculosis were 152 cases (20.2%) and 48 cases (6.4%), respectively. Our findings showed that 66.7% of the TB patients on average were cured, 8.4% transferred to a different catchment area,
17.7% were treatment failures and 7.1% died. Of the total,
63.2% were Iranian and36.1% Afghani refugees.
It seems that, despite the efforts, which have been done for prevention, diagnosis and treatment of patients with tuberculosis, it
is still considered as a threat for health.
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PULMONARY CRYPTOSPORIDIOSIS IN A PATIENT WITH
ACQUIRED IMMUNODEFICIENCY SYNDROME IN IRAN
MEAMAR A.R.1, REZAIAN M.1, REZAIE S.1, KIA E.1, MOHRAZ M.2,
HAJABDOLBAGHI M.2, RASOLYNEJAD M.2, MOHEBALI M.2
1. School of public health-Tehran University of Medical sciences, TEHRAN,
IRAN
2. Imam Khomeini Hospital, Tehran University of Medical Sciences,
TEHRAN, IRAN

Cryptosporidium spp. are intestinal protozoan, capable of causing
enteritis in AIDS patients.Pulmonary cryptosporidiosis is a rare
complication of intestinal infection. In this report, one case of respiratory cryptosporidiosis in an AIDS patient in Iran is described. In
December 2004, a 37 years old man, was admitted to Tehran Imam
Khomeini Hospital. He had a 3 month history of fever, productive
cough, diarrhea with twenty bowel movements per day and
weight loss of 17 kg during previous 3 months. Following serological examination, anti-HIV antibodies were detected; CD4 cells
counted as 120/mm©– and tuberculin test was found negative.
No parasite or pathogenic bacteria was found by either stool
examination or culture.
However Ziehl-Neelsen staining method revealed the presence of
cryptosporidium sp. oocysts in both stool and sputum samples.
But chest radiography failed to detect the infection.
Determination of the species of cryptosporidium by molecular
techniques is under investigation. Treatment with azithromycin
and paromomycin resulted in an improvement of both intestinal
and respiratory symptoms as well as elimination of the parasite.

P147

RAPID DETECTION OF OFLOXACIN RESISTANCE
I MYCOBACTERIUM TUBERCULOSIS USING TWO
LOW-COST COLORIMETRIC METHODS: RESAZURIN
AND NITRATE REDUCTASE ASSAYS
MARTIN A., PALOMINO J.C., PORTAELS F.
Institute of Tropical Medicine, ANTWERPEN, BELGIUM

The emergence of multidrug-resistant tuberculosis calls for new
rapid low-cost drug susceptibility testing methods. We have evaluated the performance of two rapid low-cost methods, the
resazurin microplate assay and the nitrate reductase assay, for the
detection of ofloxacin resistance in 95 Mycobacterium tuberculosis isolates originating from countries with a high prevalence of
multidrug resistance.
The resazurin and the nitrate reductase assays were performed in
parallel, and the results were compared to those obtained with
the conventional proportion method in 7H11 agar.An agreement
of 100% was obtained with both methods using 2 µg/ml of
ofloxacin. All ofloxacin-resistant isolates were re-confirmed by
the Mycobacteria Growth Indicator Tube system (MGIT, Becton
Dickinson) and a complete agreement was also observed.
The resazurin microplate assay and the nitrate reductase assay are
rapid and simple low-cost methods that due to their high level of
agreement with the gold standard proportion method represent
inexpensive alternative assays for low-resource countries for the
rapid detection of ofloxacin resistant.
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SEVERE INFECTION WITH RHABDITIS SP. IN AIDS
PATIENTS IN IRAN: REPORT OF TWO CASES
KIA E.B.4, MEAMAR A.2, MOHRAZ M.3, JAFARI-MEHR
A.1,REZAIAN M.2, ZALI M.1, MOGHADAM A.1, SADJJADI S.5
1. Research Center for Gastroenterology and Liver Diseases, Shahid
Beheshti University of Medical Sciences, SHAHID BEHESHTI, IRAN
2. School of Public Health & Institute of health research, Tehran
University of Medical Sciences, TEHRAN, IRAN
3. Imam Khomeini Hospital, Tehran University of Medical Sciences,
TEHRAN, IRAN
4. School of Public health & Institute of health Research, TEHRAN, IRAN
5. Faculty of Medicine, Shiraz University of Medical Sciences, SHIRAZ, IRAN

Rhabditis spp. (family: Rhabditidae) are small, free-living nematodes that are commonly found in soil. There are many reports in
the world indicating the infectivity of humans with different
species of Rhabditis. Following an investigation on Strongyloides
stercoralis in Iran, in two AIDS patients who had watery diarrhea,
a parasite was detected with different picture during stool examination and culture. In both cases, many embryonated eggs and
motile larvae were seen in direct smear preparations of stool and
intensive eggs, larvae, adult males and females were also found
in the agar plate culture. The parasite could be easily maintained
by subcultures, producing many consequent generations. Not any
other parasite or pathogenic bacteria was detected in those
patients. After microscopical observation of morphological characters of the parasite, it was confirmed as Rhabditis sp.. The
determination of its species is under investigation.
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DRIED BLOOD SPOTS AND VALIDATION OF A HIV
TESTING ALGORITHM FOR SEROEPIDEMIOLOGICAL
SURVEYS IN NIGER
OUWE-MISSI-OUKEM-BOYER O., AMADOU HAMIDOU A.,
SIDIKOU F., GARBA A., LOUBOUTIN-CROC J.P.
Centre de Recherche Médicale et Sanitaire (CERMES), NIAMEY, NIGER

Undertaking a HIV seroepidemiological survey in Niger is logistically problematic, since this country is very large with a scattered
population and harsh climatic conditions. Therefore, the replacement of serum samples by Dried Blood Spots (DBS) has been studied for HIV-antibody testing in Niger. The DBS and serum samples
from 43 control individuals (15 HIV positive and 28 HIV negative
status) were tested using the commercial assays available at the
National HIV Prevention Programme (two ELISAs and two rapid
tests), and their results compared. Both ELISAs gave an excellent
correlation between the DBS and serum absorbance values. Using
the rapid tests, the HIV status was found 100% concordant
between DBS and serum samples. An algorithm using two ELISAs
(Genscreen HIV1/2 version 2, Vironostika HIV Uni-Form II Ag/Ab)
and one rapid test (Immunocomb II HIV1&2 Bispot) was defined
then tested on DBS from 33 HIV positive and 130 HIV negative
control individuals. The results obtained with these 163 subjects
were 100% concordant with their reference HIV status. In conclusion, DBS may accurately and profitably replace serum samples for
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STUDY OF TUBERCULOSIS INFECTION IN A CENTERAL
PROVINCE OF IRAN
SALARI M.H.1, MIRSHAFIEY A.1, BEHMARDI KALANTARI A.1,
SADRABADI A.A.2
1. Tehran University of Medical Sciences, TEHRAN, IRAN
2. Yazd Training and Health Research Station, YAZD, IRAN

Tuberculosis is a continuous threat for health in all parts of the
world. The purpose of this study was to investigate the rate of
tuberculosis in the townships of Yazd province, Iran.
During the study period, 3885 suspected tuberculosis patient
were investigated by ziehl Neelsen staining and culture method
and questionnaire was completed for each subject. Then,
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treating smear positive pulmonary tuberculosis who are at high
risk to have MDR-TB such as progressing disease, large or multiple cavities, HIV positive patients, history of prisonment and
closed contact with known case of MDR-TB.

the serodiagnosis of HIV infection in Niger. The algorithm combining two ELISAs and one rapid test is a good compromise for
mass serosurveys. This algorithm was proposed to the Ministry of
Health in Niger for the projected national survey.
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THE STUDY ON THE KNOWLEDGE OF PEOPLE
REFERRING TO AHWAZ URBAN HEALTH CENTERS
ABOUT TUBERCULOSIS IN 2004

GENERATION AND CHARACTERIZATION
OF MONOCLONAL ANTIBODIES TO 10 KDA CULTURE
FILTRATE PROTEIN OF MYCOBACTERUM TUBERCULOSIS

AMJADIAN L., ALAVI S.M., SEFIDGARAN G.H.

KHABIRI A.1, KHABIRI A.1, TAGHIKHANI M.2, BAKHTIARI S.2,
BAGHERI F.1, MOHKHAH R.2

Joundishapour University of Medical Sciences, AHWAZ, IRAN

1. Pasteur institute of Iran, TEHRAN, IRAN
2. Dept. Biochemistry, Medical faculty, Tarbiat Modarass, TEHRAN, IRAN

Tuberculosis is a contagious and native disease of Iran and nearly
all the world that affect people suffered from malnutrition or bad
life condition. Tuberculosis is an infectious chronic illness that
must be diagnosed and treated at the first stages. Cause of this
disease is a bacillus called Mycobacterium tuberculosis whose
prevalence is related closely to cultural, economic and social condition. To describe its importance it must be mentioned that every
year approximately 5-6 million new cases of severe tuberculosis or
positive sputum and 4-5 million cases of less severe tuberculosis or
negative sputum appear in the undeveloped countries. According
to WHO statistics annually 3 million patients die due to tuberculosis. More over it is responsible for nearly 15% of death caused
by AIDS. If Tuberculosis patients don’t be treated, they can affect
10-15 people per year. So with considering the fatality of this disease it’s necessary to study on the knowledge of people referred
to urban health centers and with received information we could
plan accurately and opportunely.

Tuberculosis (TB) remains one of the major health threats, as onethird of the word population is infected, 8 million people develop the active disease and 2 million die of TB every day. The
immune-based diagnostic test with the purified protein derivative of Mtb is far from satisfactory, because its cross- reactivity
with BCG make it impossible to discriminate between infected
and vaccinated persons. Therefore, development of more effective vaccine and immunological diagnostic tests as valuable
adjuncts to conventional therapy and diagnostic represents a
paramount goal in TB research. The recently discovered RD1 locus
encodes two secretory proteins CFP-10 and ESAT-6 specific for
Mtb. These proteins were recognized as promising candidates for
Vaccination and diagnostic tests. We describe here the specificity
of four novel monoclonal antibodies obtained after a long mouse
immunization regimen by using culture filter of Mtb. Three of
the MAbs are cross-reactivity with culture filltrate of BCG, whereas the one clone designing 3Mtb3b7-4f9 recognizes only culture
supernatant of Mtb. In western blotting 3Mtb3b7-4f9 clone was
recognized a single band with 10 kDa. Since clone 3Mtb3b7-4f9
specific 10 kDa of culture filtrate of Mtb and not cross-creative
with supernatant culture of BCG, It seem like the clone 3Mtb3b74f9 specie-specific of CFP-10 and can used as a reagent for purification and other study of native CFP-10.
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COMPARATIVE EVALUATION OF 3-MOUNTHS AND 6MONTHS REGIMENS CHEMOTHRAPY FOR SPUTUMSMEAR NEGATIVE PULMONARY TUBERCULOSIS
ALAVI S.M.
Joundishapour University of Medicine Sciences, AHWAZ, IRAN
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Pulmonary tuberculosis is an endemic and relatively common
infectious disease in Iran. Both smear positive and smear negative
pulmonart tuberculosis are routinely treated with 6-months regimen(according to Dots strategy).
In our clinical trial study we compared 3-months and 6-months
regimens chemotherapy in 2 groups of sputum-smear negative
pulmonary tuberculosis. 3-months regimen contained 3 anti
tuberculosis drugs(rifapmicin, isoniasid, ofluxacin) and 6-months
regimen contained 4 anti tuberculosis drugs (rifampicin, isoniazid, pyrazinamid and ethambuthol) for initial 2 months and then
rifampicin and isoniazid for continueing 4 month.
There was no difference between tow groups in responsing to
anti TB chemotherapy. Although 6-months regimen is preffered
and is treatment of choice for smear positive pulmonary tuberculosis, we recommend 3-months regimen for smear negative pulmonary tuberculosis (paucibacillifers and low risk for microbial
resistance to anti TB drugs) because less duration,better patient
compliance, good efficacy and low expences.
Key words: smear negative pulmonary tuberculosis, anti TB drugs,
3-months regimen, 6-months regimen.

HIV/AIDS: A HEALTH THREAT SHROUDED IN THE LIVES
OF FILIPINO SEAFARERS
LUCERO-PRISNO E.I.1, DULAY H.2
1. International Maritime Health Association, MANDALUYONG CITY,
PHILIPPINES
2. University of Amsterdam (The Netherlands), SANTA CLARA, USA

In the era of HIV/AIDS, seafarers are perceived to be highly at risk
alongside men who have sex with men and commercial sex workers due to the long history of sexually transmitted diseases among
seafarers. This study explores the social, cultural, and environmental circumstances that make Filipino seafarers highly at risk
for HIV. The potential role of Filipino seafarers, the largest manpower in the international maritime labor market, as a bridge
population for HIV infection to the general population not only
in the Philippines is immense and a great concern in occupational and public health arena. This study is based on primary research
data collected from Filipino seafarers through various ethnographic methods over a period of six weeks from May to June
2004 in Manila, Philippines. It seeks the Filipino seafarers’ recognition, etiology, prevention and treatment of HIV. One of the
major and alarming findings of the study is that Filipino seafarers
do not consider HIV/AIDS as a major health threat. What concerns
them most if they are infected with HIV is purely economic: losing
their job and not being able to provide for their family. Filipino
seafarers are fully aware that they are susceptible to HIV but they
continually and actively seek for commercial sex out of curiosity,
companionship, desperation, and boredom brought by the harsh
reality of seafaring.
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COMPARATIVE EVALUATION BETWEEN TWO REGIMENS
IN TREATMENT OFSMEAR POSITIVE PULMONARY
TUBERCULOSIS HIGHLY SUSPECTED FOR
ALAVI S.M.
Joundishapour University of Medicine Sciences, AHWAZ, IRAN

Mycobacterium tuberculosis infects a third of the world’s population and causes 3 million deaths each year. In the beginning 21st
century tuberculosis is yet a global emergency. The main reason
for this problem is emerging multi drug resistant Mycobacterium
tuberculosis(MDR-TB). Although most cases for MDR-TB are limited to special hosts there is likelihood that MDR-TB will spread
much more widely.
The strategy DOTS was offered to prevent MDR-TB but after 10
years it is yet a serious problem. We conducted this study for
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were included. Diagnosis were confirmed either by isolation of
Mycobacterim tuberculosis or after assessing clinical, biological
and radiographic criteria, with favourable outcome under treatment. Cases were retrieved from laboratory register and tuberculosis specific register. Usual clinic and biologic parameters were
collected. A group of pulmonary tuberculosis (PT) was used for
comparisons (n=28).
Results. 605 cases of tuberculosis were registered (PT: 60.7%,
EPT: 39.3%). The six main sites were: pleural 94 cases (7.7%), lymphadenitis 61 (27.7%), pericardial 19 (8.6%), peritoneal 17 (7.7%),
spinal 15 (6.8%), meningitis 14 (6.4%), disseminated (more than
3 sites) 12 (5.5%) and other sites (cutaneous, genito-urinary, joint)
6 (2.7%). Bacteriological confirmation was obtained in 43% (0 to
93.4% according to the site). Mean age varied from 28.4 (pericardial tuberculosis) to 47.7 (spinal tuberculosis). HIV test positive for
13 patients (6.5%) (p>0.05) was mainly found in disseminated
tuberculosis (4/12). Full description of clinical features and biological findings of the different types of EPT are presented.
Conclusion. EPT is a frequent form of tuberculosis. The main
sites are pleura and lymph nodes, which represent 70%. We precisely describe each EPT. Disseminated EPT was associated with
HIV infection.
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TUBERCULOSIS AND HIV INFECTIONS: FINDINGS
OF NATIONAL TUBERCULOSIS PREVENTION PROGRAM
IN DJIBOUTI: 1990-1996
RENOUX E.
Hôpital d’instruction des Armées, VILLENAVE D’ORNON, FRANCE

Based on analysis of data collected from the national tuberculosis
prevention program in Djibouti between 1990 and 1996, the
authors analyzed the relationship between HIV infection and
tuberculosis. The study cohort comprised a total of 22000 patients
including 14000 with documented HIV infection. Although HIV
infection probably worsened the situation, it was neither the only
nor the main factor involved in the resurgence of tuberculosis.
Demographic growth, higher population density, and increasing
poverty a well as the quality of the national tuberculosis prevention program must be taken into account. The incidence of smearnegative tuberculosis was not significantly higher in HIV-infected
patients (incidence of smear positive cases, >92%).
Extrapulmonary tuberculosis especially of pleural involvement was
more common (15% versus 9.4%). Treatment was effective in HIVinfected patients. If directly observed (DOT) therapy was used,
there were no risk of emergence of multi-drug resistant tuberculosis strains. Drug side-effect associated with the protocols used in
Djibouti were not greater in HIV-infected patients. Most additional mortality observed in HIV-infected tuberculosis patients (10.5%
versus 2%) was due to progression of HIV infection.
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COMMUNITY EPIDEMIOLOGY IS AN EFFECTIVE
ALTERNATIVE TO DOTS IN LONG - TERM TB CONTROL.
THE FIVE YEAR EXPERIENCE WITH A VERY HIGH RISK
INDIGENOUS POPULATION IN ECUADOR
CAICEDO C.1, MOREIRA J.2, ANSELMI M.3, TOGNONI G.4
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1. Area de Salud Borbón, Ministerio de Salud Publica, BORBÓN, ECUADOR
2. Centro de Epidemiología Comunitaria y Medicina Tropical,
ESMERALDAS, ECUADOR
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EPIDEMIOLOGY AND CLINICAL FEATURES
OF TUBERCULOSIS DISEASE AT THE ERA OF HIV/AIDS
INFECTION IN SENEGAL
SOUMARE M., SEYDI M., NDOUR C.T., SENGHOR C.S., DIACK
COULIBALY K., DIOP B.M.

Background. The promising results obtained in a pilot experience of Tb control in a high risk indigenous population of
Ecuador through an approach based on community participation
were favourably accepted, with the obvious question on their
long - term transferability [Acta Tropica; 83(Suppl 1): S63-S64].
Methods and results. After a two - year period the intensive
program activated was progressively softened to be incorporated
into the routine monitoring of risk in the community. Over a
three year period, Tb control was fully in the hands of local health
teams, under standard supervision of the district coordinator(s).
No more ad hoc interventions were requested. The optimal compliance of treated cases in these former pilot communities over
the three years (51 cases, 0 drop - outs, 5,600 inhabitants), coincides with that of the remaining communities sharing the same
participatory approach, but where no specific interventions were
implemented for Tb (33 cases, 0 drop - outs, 22,000 inhabitants).
Fatal reported cases related to Tb were confirmed as due to
sequelae and complex co - morbidities.
Conclusions. The results obtained over the long - term in an
indigenous high - risk population supports the preferential adoption of community epidemiology (as an integration alternative to
DOTS - based strategies) for Tb control in remote and disperse settings, where socio cultural barriers threaten the acceptance and
implementation of recommended protocols.

Université Cheikh Anta DIOP, DAKAR, SENEGAL

This study aimed to describe the epidemiological and clinical features of tuberculosis disease at Fann Hospital, Dakar, and the
influence of HIV/AIDS infection on this mycobacterial illness. Data
were collected from files of patients recorded from 2001 to 2003.
We recruited 630 tuberculosis cases (9.2% of admissions). Sexratio M/F was 1.4 and the mean age of patients 37 years [5-84
years]. The majority of patients had a low socio-economic status
(91.6%). Among them, 345 were HIV seropositive and 39 HIV
seronegative. Only 12% of the patients had received BCG vaccine.
New tuberulosis cases (81.3%) were more observed than relapses. Also, single infection sites (78%) were more frequent than
multifocal ones. Localisations were mainly lungs (81%), pleura
(15%), lymph nodes (11.3%), peritoneum (10%), central nervous
system (4.6%), pericardium (1.7%), vertebrae (1.1%). As compared to HIV negative patients, pulmonary tuberculosis with negative bacilloscopy, extra-pulmonary and multifocal localisations
were predominant among HIV positive patients, especially those
with CD4-cell count < 50/mm 3. The case fatality rate was 29%
overall. It was higher among HIV positive than HIV negative
patients (38% vs 10%), and also among patients who relapsed
than new tuberculosis cases (37% vs 28%). Tuberculosis disease
is more frequent and more severe since the HIV/AIDS pandemic.
A better access to antiretroviral therapy is expected to reduce the
burden of this disease in developing world.
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EXPLORING THE LINKS BETWEEN POLYGAMOUS
RELATIONSHIPS AND HIV IN MAIDUGURI, NIGERIA:
A GENDER ANALYSIS
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EXTRAPULMONARY TUBERCULOSIS (EPT) IN ADULTS:
A REVIEW OF 238 CASES AT THE HÔPITAL PRINCIPAL DE
DAKAR

SADDIQ A.
The University of Liverpool, LIVERPOOL, UNITED KINGDOM

FALL F., GNING S., FALL B., BA-FALL K., LEFEBVRE N.,
CAMARA P., SANE M., SYLLA B., DEBONNE J., CHEVALIER B.,
MBAYE P., FALL P., THIAM M.

Experiences of polygamy vary widely and are shaped by socio-cultural, gender roles and relations and economic contexts. The ways
in which polygamy is practiced and experienced can affect HIV
transmission and the experiences of being infected or affected by
HIV.
This study aimed at exploring the links between the dynamics of
HIV/AIDS and the practice of polygamy in Maiduguri, capital of

Hôpital Principal de Dakar, DAKAR, SÉNÉGAL

Objective. To describe main clinical, biological and epidemiological characteristics of EPT sites.
Method. A retrospective study was carried out between January
2000 and December 2002. All cases of EPT diagnosed at the HPD
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Borno State in North- eastern Nigeria. Research took place
between November 2003 and May 2004 using qualitative methods (focus group discussions and in-depth interviews) and quantitative methods. Men and women were purposively selected for
the study. The quantitative and qualitative analysis was sensitive
to gender difference emerging.
The study revealed that polygamy when practiced according to
guidelines set by institutions that allow it may: allow women to
have a say in polygamous relationships; may be used as a preventative measure against the spread of HIV/AIDS in both men and
women; but that both men and women are susceptible to promiscuity within polygamous relationships. Thus the relationship
between polygamy and HIV is complex and mediated by the
behaviour of different individuals involved, which in turn are
shaped by gender roles and relations.

P159

THE BEIJING/W GENOTYPE OF MYCOBACTERIUM
TUBERCULOSIS IS INFREQUENT IN THE SOUTHERN
CONE OF THE AMERICAS
RITACCO V.9, LOPEZ B.8, VASQUEZ L.6, CANDIA N.7, PAUL R.5,
FERRAZOLI L.4, IZQUIERDO CAFRUNE P.3, ROSSETTI M.L.R.3,
REALPE T.1, ROBLEDO J.1, FERNANDEZ J.11, DIAZ R.12, ZURITA
J.14, ROMERO N.13, RUSSOMANDO G.7, PALOMINO J.C.10,
HEERSMA H.2, KREMER K.2, VAN SOOLINGEN D.2, BARRERA L.5
1. CIB & UPB, MEDELLIN, COLOMBIA
2. RIVM, BILTHOVEN, NETHERLANDS
3. CDCT, FEPPS, PORTO ALEGRE, BRAZIL
4. Instituto Adolfo Lutz, SAO PAULO, BRAZIL
5. INEI ANLIS Malbran, BUENOS AIRES, ARGENTINA
6. INS, LIMA, PERU
7. IICS, UNA, ASUNCIÓN, PARAGUAY
8. INEI ANLIS Malbran, BUENOS AIRES, ARGENTINA
9. Instituto Nacional de Enfermedades Infecciosas ANLIS Malbran,
BUENOS AIRES, ARGENTINA
10. ITM, ANTWERP, BELGIUM
11. Instituto de Salud Publica de Chile, SANTIAGO, CHILE
12. Instituto Pedro Kouri, HAVANA, CUBA
13. LCSP, ASUNCION, PARAGUAY
14. Hospital Bozandes, QUITO, ECUADOR
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TRAVEL ADVICE FOR HIV-INFECTED PATIENTS
RAMON-TORRELL J.M., MORCHON-RAMOS S., MASUETAUMATELL C., CARRILLO-SANTISTEVE P., MANCHON-WALSH P.,
FLORES-MATEO G.
University Hospital of Bellvitge, BARCELONA, SPAIN

Travel to tropical destinations is becoming increasingly popular.
Pre-travel advice is important because travellers can be exposed to
a variety of health risks that they would not encounter at home.
The aim of this study is to describe the characteristics of a group
of HIV-infected adults who had been visited in an international
vaccination centre and to compare them with a reference group.
Methods. Current state of health and previous vaccines were collected at the time of pre-travel advice councel. For each HIV confirmed case, two control travellers were selected, matching by
age, sex and date of visit.
Results. We compared pre-travel advice and type of travel
between the HIV-infected adults (n=48) and the reference group
(n=96). 14.6% of HIV-infected and 38.8% of the reference group
received yellow fewer vaccine(p=0.002). On the other hand, 43.6%
of HIV-infected and 26.2% of the referent group didn’t receive
chemoprophylaxis against malaria (p=0.04). The percentage of
typhoid fever vaccinated was significantly greater in the group
infected with HIV (p=0.001). There were no significant differences
between both groups about hepatitis A, hepatitis B, meningitis
and previous vaccination. None of the HIV-infected travellers
became ill either during their trip or immediately thereafter.
Conclusions. The group with HIV received a smaller percentage
of chemoprophylaxis against malaria and a smaller percentage of
vaccines against yellow fever and it received a greater percentage
of vaccines against typhoid fever.

Since its first description in Far East Asia, Mycobacterium tuberculosis strains of the Beijing family have been identified in vast
areas of the world. In some settings they were found associated
with drug resistance and/or clustering. Little is known about the
frequency of this genotype in Latin America. We explored the
occurrence of the Beijing lineage among M. tuberculosis strains
circulating in 9 countries of the Region.
To this end, we searched for the “Beijing signature” in the 1800
IS6110 RFLP patterns (same number of patients) contained in our
Latin American database. This was performed by comparing each
pattern in turn with a set of 19 Beijing reference RFLP patterns
previously described (Kremer et al, JCM 42:4040, 2004). Similarity
was calculated with the software BioNumerics applying the Dice
coefficient (1% tolerance, 1% optimization). Twenty-three patterns matched 80% or more to any of the Beijing reference patterns. By hybridizing to spacers 37 to 43 in the spoligotyping, all
23 strains were confirmed as Beijing. Eleven originated from Peru.
Beijing patterns were also identified in Argentina, Paraguay and
Brazil. All patients but two Asian-born immigrants were native
South Americans. No association was found with multidrug-resistance. We conclude that the Beijing genotype occurs, yet infrequently, in the Southern Cone of the Americas. Research partially
funded by the EU INCO-DEV Programme (ICA4-CT- 2001-10087).
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USING GENDER ANALYSIS TO BUILD VCT RESPONSES
IN KENYA
MUNG’ALA L.1, KILONZO N.1, TAEGTMEYER M.2, MORGAN G.3
1. Liverpool VCT Centre, NAIROBI, KENYA
2. Royal Liverpool University Hospital, LIVERPOOL, UK
3. PSI, NAIROBI, KENYA

The rapid expansion of voluntary counselling and testing (VCT)
for HIV in Sub Saharan Africa has led to concerns over the quality and equity of the services. Kenya has seen an unprecedented
scale-up of VCT and valuable lessons have been learnt at national as well as at district and community level. This paper combines
quantitative and qualitative research methodology and shows
how the results of gender analysis can be used to develop equity
in VCT scale-up. While quantitative data revealed that despite an
increased vulnerability to HIV, women are under-represented in
VCT sites in all settings in Kenya. Our data also showed that
women were also less likely to use condoms or take home condoms after a VCT visit than their male counterparts. Further
exploration through in-depth qualitative work with women and
men allowed a better understanding of the reasons behind gender differences in Kenyan VCT sites and helped to develop strategies to address gender inequity.
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The paper concludes with a discussion of the need to mainstream
gender in monitoring and evaluation strategies and the complementarity between qualitative and quantitative methods in understanding and responding to gender differences in service provision.

P163

THREE CASES OF PULMONARY TUBERCULOSIS
INVOLVING A M.TUBERCULOSIS SUBSP. CANETTI
MILTGEN J.1, RENOUX E.2, MORILLON M.1, KOECK J.2,
PELONI J.1, CUGUILLIERE A.2, GARNOTEL E.1, BRIANT J.1,
BORGNA M.1, BONNET D.1
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DRUG RESISTANCE IN TUBERCULOSIS IN SENEGAL:
A 3 YEARS PROFILE (2000-2002)

1. Hôpital d’instruction des Armées Laveran, MARSEILLE, FRANCE
2. Hôpital d’instruction des Armées R. Picqué, BORDEAUX, FRANCE

CHEVALIER B.1, SANE M.2, CAMARA P.2, MARGERY J.2,
FABRE M.3, GUEYE M.2, PERRIER-GROS J.D.4, DROMIGNY J.4,
HERVE V.3, SIMON F.4, MBAYE P.2, DEBONNE J.5
1.
2.
3.
4.
5.

Hôpital
Hôpital
Hôpital
Institut
Hôpital

Three cases of pulmonary tuberculosis (TB) involving M. tuberculosis canetti are reported. They concern three immune competent
French male soldiers who lived in Djibouti. The presentation was
that of a common pulmonary Tb with a multiexcavated parenchymal infiltrate on chest X-ray. The belonging of the acido alcoolo
resistant bacillus to the TB complex could be confirmed with specific molecular hybridization probe (Gene probe®). Culture on
Löwenstein medium showed smooth and glossy colonies. The
strains reduced nitrate, contained a thermolabile catalase and
niacin production was negative. They were identified by spoligotyping as beeing M. tuberculosis subsp. canetti (Institut Pasteur
Paris). All the three of them were sensitive to rifampicin, isoniazid, ethambutol and pirazinamide. Thus, the three patients were
cured with this quadritherapy. In the literature, two cases of
nodal TB involving M. canetti have been published, one in 1997
and the other in 1998. Both concerned immune depressed
patients. Besides the first identification by Georges Canetti in
1969, our three observations are the first ones concerning a pulmonary disease involving this original strain. To this day, all the
described cases originated from the same region of the World,
namely the Horn of Africa. These observations highlight the interest of a complete identification of the smooth colonies of the TB
complex, including methods such as molecular biology, particularly in patients returning from Africa.
DISSEMINATED MYCOBACTERIUM BOVIS INFECTION FROM BCG
VACCINATION: REVIEW OF 17 CASES IN IRAN

Desgenettes, LYON, FRANCE
Principal, DAKAR, SENEGAL
Percy, CLAMART, FRANCE
Pasteur, DAKAR, SENEGAL
laveran, MARSEILLE, FRANCE

Poor datas are actually available in Senegal about drug resistance
in tuberculosis since 1988. To evaluate the current prevalence of
initial and acquired resistance to the main antituberculosis drugs
in Dakar, Senegal, 202 isolates of Mycobacterium tuberculosis
obtained from 281 suspected cases of tuberculosis reporting at
Main Hospital and Pasteur institute, Dakar for laboratory investigation between january 2000 to December 2002 were subjected
to invitrodrug sensitivity test against the first line drugs
(Isoniazid, Streptomycin, Rifampicin, Ethambutol) by proportion
method using Lowenstein Jensen (LJ) media. Out of 202 isolates
of Mycobacterium tuberculosis, 170 were from cases of untreated
tuberculosis, whereas only 32 isolates from treated cases of tuberculosis. An initial drug resistance of 6.4% was seen against
Isoniazid, 1.7% against RFP, 0.5% against Ethambutol and 24.1%
against Streptomycin.
Multidrug resistance (MDR-i.e. Resistance to both Isoniazid and
RFP) was seen in 1% of isolates. Of the isolates of 32 relapsed
cases, secondary drug resistance to Isoniazid was 12.5%, to RFP
was 12.5%, to Ethambutol was 0%, to Streptomycin was 46.8%
and MDR was 11%.
When patients have sensitive isolates, rate of recovery is 64.2%
versus 46.7% if patients have at least one resistant drug isolates.
The four-drug regimen (2 months of RHEZ, and 4 months of RH)
is actually recommended for the initial phase of therapy until the
results of sensibility testing are known.
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DISSEMINATED MYCOBACTERIUM BOVIS INFECTION
FROM BCG VACCINATION: REVIEW OF 17 CASES IN IRAN
AFSHAR PAIMAN S., MAMISHI S., SIADATI A.
Children Medical Center Hospital, TEHRAN, IRAN
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Background: The attenuated bacilli Cal+Guerin vaccine is administered to prevent tuberculosis in Iranian infants. Complications of
this vaccine are uncommon. We report disseminated BCG disease
in 17 patients less than 10 years.
Methods: This is a retrospective study of total of cases who
admitted in Children Medical Center Hospital of Tehran with systemic syndrome compatible with Mycobacterial disease and evidence of infection includes a positive culture or hisopathologic
demonstration of acid-fast bacilli between 1995 and 2004.
Results: The total number of cases was 17. Fourteen cases
occurred in children younger than 2 years old. Nine patients were
female. Ten of the 17 total cases were associated with an immune
deficiency. Response to therapy was poor with an overall mortality rate of 58/8%.
Discussion: Disseminated BCG disease is an uncommon but devastating complication of vaccination that should be considered in
the appropriate clinical setting. Immune-compromised infants are
at greatest risk and respond poorly to standard therapies.

CAN TOTAL WBC COUNTS BE USED IN LIEU
OF CD4+ COUNTS IN HIV ELISA POSITIVE PATIENTS
IN A RESOURCE RESTRICTED AREA
BHOI S., GOEL A., GUPTA V., LATA S., RATHI O.P.,
AGGARWAL P.
All India institute of Medical Sciences, NEW DELHI, INDIA

Objective. Is there any correlation between Total WBC Count
and CD4+ counts in HIV ELISA positive patients in a resource
restricted areas.
Design and Methods. Patients attending the OPD at MGIMS,
who were suspected to be HIV infected on the basis of clinical history, high risk behavior or clinical examination, were tested for
HIV positivity from the Hospital laboratory. If found positive,
these patients were asked to obtain a CD4+ counts and also a parallel total WBC count. These were then compared and level of
correlation was worked out between the values using Stata 8
software. Period August 2004 to January 2004. Setting AIMS, New
Delhi Participants Indian males and females attending the
Medicine OPD, who were found HIV positive by ELISA testing and
subsequently were tested for CD4+ counts
Results and Observations. No correlation found between the
Cd4+ counts and the Total WBC counts in these patients.
Conclusions. Total WBC counts cannot be used in lieu of CD4+
counts in managing and monitoring the HIV infected patients.
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BRUCELLOSIS, CLINICAL MANIFESTATION, LABORATORY
FINDING AND MANAGEMENT IN CHILDREN ADMITTED
TO CHILDREN MEDICAL CENTER HOSPITAL
MAMISHI S., AFSHAR PAIMAN S., SATVATI J.
Children Medical Center Hospital, TEHRAN, IRAN

Background. Brucellosis is a zoonosis and multisystemic disease.
This disease can affect any age including children. The incidence
of childhood brucellosis in our country is high.
Methods. This is a retrospective study of 44 patients with age of
0-14 years who admitted in our center with diagnosis of brucellosis during 14 years period.
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Results. Twenty nine of patients were male (66%) and consumption of unpasturized milk and dairy products were positive in 29
cases (66%). Family history of brucellosis was positive in 20%. The
most common clinical features were arthritis (80%), fever (77%),
anorexia (61%), sweating (52%), splenomegaly (43%),
hepatomegaly (34%) and lymphadenopathy (14%). Hematological
finding include: leucopenia (32%) anemia (57%), thrombocytopenia (9%), serum agglutination test (SAT) had done for all patients
and was positive in 98%. Blood culture and bone marrow aspiration were positive in 30% and 50% of patients. Most of patients
(68%) had been treated with combination of co-trimoxazole and
rifampin for 6 weeks. Relapse was observed in 6 cases (14%).
Discussion. Fever and arthritis are two common clinical finding of
brucellosis in current study. The SAT is a good method to detection
of infected patients. Prevention should be relied on education and
control measures among human and animal population. Treatment
must be long enough to achieve cure and avoid of relapse.

in all patients (12-24 mm). Clinical and radiological cure was
obtained in 37 cases, except 1 patient who died from acute heart
failure. No recurrence of PE was observed after 1 year follow-up.
Conclusion. In our endemic areas, empiric antituberculous treatment seems to be an effective strategy in patients with exsudative
PE.
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FEVER OF UNKNOWN ORIGIN CAUSED BY BRUCELLOSIS
HÄRTER G.1,2, REUTER S.3, SIGGE A.4, BLUMSTEIN N.5, KERN P.3
1. Section of Infectious Diseases, ULM, GERMANY
2. Section of Infectious Diseases, Department of Internal Medicine,
University Hospital and Medical Center, ULM, GERMANY
3. Section of Infectious Diseases, Department of Internal Medicine,
University Hospital and Medical Center, ULM, GERMANY
4. Department of Medical Microbiology and Hygiene, University of Ulm,
ULM, GERMANY
5. Department of Nuclear Medicine, University of Ulm, ULM, GERMANY
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POTT’S DISEASE AT THE HÔPITAL PRINCIPAL, DAKAR

Brucellosis is an important public health problem in the
Mediterrean countries, including Turkey. In Germany,however,
only 30 to 40 cases of human brucellosis are reported to the central federal institution (Robert Koch Institute) per year. Human
brucellosis is likely to be underdiagnosed. Two patients of turkish
origin presented at our hospital with fever of unknown origin. In
their history they went to Turkey for holidays weeks before. Both
patients suffered from high, relapsing fever and other nonspecific
symptoms. In one patient a FDG-PET-CT was performed. Multiple
focal uptakes of FDG could be observed in bones and the liver, but
interestingly no hepatic abnormalities could be seen on abdominal ultrasound. The FDG activities in liver and bones suggest an
early dissemination of bacteria and causing an inflammation
process. Brucella melitensis could be cultivated from blood specimen in both cases and treatment were initiated for 6 weeks. In
conclusion, human brucellosis might be underestimated as a cause
of fever of unknown origin and should be considered especially in
patients returning from mediterrean countries. FDG uptake in
bones might be a useful hint for disseminated human brucellosis.

CAMARA P.2, MARGERY J.1, SANE M.2, BA-FALL K.2, DIOP A.2,
LEFEVRE N.2, NDIAYE A.R.2, NDIAYE B.2, CHEVALIER B.2,
SOKO T.O.2, MBAYE P.S.2, DEBONNE J.M.2
1. HIA PERCY, CLAMART, FRANCE
2. Hôpital Principal, DAKAR, SENEGAL

Methods. We retrospectively studied the epidemiological, clinical, radiological and evolutive aspects of Pott’s disease in our center from January 2000 to December 2003.
Results. We collected 22 patients (18 males, mean age = 49
years). The main symptoms which appeared within an average
period of 6 months, were vertebral pains (86%) and fever (50%),
with the notion of tuberculous contagion (27%). Neurological
complication was present at the diagnosis in 54% of the cases:
paraplegia (n=8), tetraplegia (n=4). Diagnosis of infectious
spondylitis was made according to the results of spine-CT in all
patients. Myelography was performed in 9 cases. Spine-CT
showed monosegmental lesions in 14 cases (5 lumbar, 4 cervical
and dorsal, 1 sacrum), multilevel involvements in 8 cases, psoas
and spondylodiskitic abcesses in 9 cases. Medical treatment leads
to a high rate of cure with 8 months-course antituberculous therapy. Surgery was performed in 8 cases: laminectomy (n=4), abcess
debridement (n=3). After surgery, only 1 patient obtained a clinical benefit and 2 others died.
Conclusions. Diagnosis of Pott’s disease rested on a set of clinical and radiological criteria, because bacteriological criteria are
often deficient. Bacteriologic diagnosis may be increased with CTguided vertebral needle biopsy. Medical treatment is essential
and the indications for a surgery should be discussed during a
multidisciplinary staff meeting in patient with severe neurological complication.
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DRUG RESISTANCE AND NON-B SUBTYPES IN HIV-1
PATIENTS IN DJIBOUTI
GARNOTEL E.1, DE PINA J.J.1, KOECK J.L.2, CARON M.3,
NICAND E.3
1. HIA Laveran, MARSEILLE, FRANCE
2. HIA R. Picqué, BORDEAUX, FRANCE
3. HIA Val de Grâce, PARIS, FRANCE

Treatment of HIV-1 with antiretroviral therapy may select mutations in the pol gene with resistance to reverse transcriptase
inhibitors and protease inhibitors. Currently, the drug resistance
profile is based on the interpretation algorithms of subtype B
HIV-1, widely circulating in North America and Europe. And the
drug susceptibility among non-B subtypes HIV-1, largely endemic
in developing countries is poorly documented. To assess drug
resistance and prevalence of subtypes HIV isolates, a study was
conducted from March 1999 to May 2003 among 110 untreated
HIV-1 individuals, in Djibouti. Drug resistance was carried out by
sequencing pol gene (Table1). Genetic subtyping was performed
by phylogenetic analysis of 51 isolates from pol (n=32) or env
(n=19) gene sequences (Table2).
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EMPIRIC ANTITUBERCULOUS THERAPY IS VALID
IN PATIENTS WITH UNEXPLAINED PLEURAL EFFUSION
AT THE HÔPITAL PRINCIPAL, DAKAR
SANE M.2, MARGERY J.1, CAMARA P.2, BA-FALL K.2,
LEFEBVRE N.2, NDIAYE A.R.2, SAID N.2, CHEVALIER B.2,
MBAYE P.S.2, DEBONNE J.M.2
1. HIA PERCY, CLAMART, FRANCE
2. Hôpital Principal, DAKAR, SÉNÉGAL

Table1: Mutations associated to drug resistance among 110 HIV-1 patients according to the French guidelines, ANRS, 2004.
Drugs Primary mutations Number of isolates Secondary mutations Number of isolates
NRTIs M184I/V 2 K70R 5 K65R 16 Y115F 2 L210W 3 L219Q 3
NNRTIs K101E/Q 2 K103N 1 Y181C 1 G190E 1
PIs M46I 3 L10F/I 5 G48V 1 K20R 3 I50L 1 M36I 35 V82F 2 I54L 1 N88D 2 L63P 2 A71V/L 2
Table2: HIV-1 subtypes among 51 isolates, in Djibouti.
Subtype(%) C 35(69%) A/G 7(14%) B 2(4%) F 2(4%) K 2(4%) A 1(2%) D 1(2%) J 1(2%)

Background. Pleural biopsy and adenosine deaminase activity
are not available at our center and the treatment begins without
substantiation diagnosis in patients with tuberculosis pleural
effusion (PE).
Methods. In order to evaluate the validity of an empiric antituberculous therapy (2RHZE, 6HE) in exsudative PE with high prevalence of lymphocytes, we conducted a retrospective study during
1 year. Patient was enrolled if no signs of tuberculous infection,
pneumonia or cancer were present
Results. 38 patients were enrolled (23 males, mean age=36 years).
PE was major (>2/3 of the lung) in 14 cases, moderate (between 1/3
and 2/3) in 18 cases and minor (<1/3) in 6 cases. Tuberculous contagion was observed in 10 patients. Tuberculinic test was positive

The transmission of drug resistant isolates and the diversity of
subtypes circulating in Djibouti lead to update recommendations
for treatment strategies.
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INTESTINAL PROTOZOAL INFECTION AND HIV-1
INFECTION IN MALAWIAN ADULTS WITH DIARRHOEA

TUBERCULOSIS IN A VERY-LOW-WEIGHTED PREMATURE
INFANT: A CHALLENGE FOR DIAGNOSIS

BEADSWORTH M.1, PEREZ M.2, KOMOLAFE O.2, WATSON A.3,
BRONZAN R.4, BEECHING N.5, HART A.6, ZIJLSTRA E.2

SIMON F.1, TOLLU I.2, DINKEL T.2
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1. Laveran Military Hospital, MARSEILLE ARMÉES, FRANCE
2. Bouffard French military hospital, DJIBOUTI, REPUBLIC OF DJIBOUTI

College of Medicine, University of Malawi, MANCHESTER, UK
College of Medicine, University of Malawi, BLANTYRE, MALAWI
Department of Medicine, University of Liverpool., LIVERPOOL., UK
Centers for Disease Control and Prevention, ATLANTA, USA
Liverpool School of Tropical Medicine, LIVERPOOL, UK
Department of Microbiology, University of Liverpool, LIVERPOOL, UK

Case report: A two-month-old orphan girl weighing 1.2 kg was
admitted in Djibouti Bouffard French military hospital for oxygen-dependent dyspnoea. Neither her weight of birth nor her
past history were known. The chest X-ray showed a bilateral lung
infiltrate. A therapy was started with amoxicillin-clavulanate for
a suspicion of bacterial pneumonia. The gastric aspirations for
search of acid-fast bacilli and the Mantoux tuberculin skin test
were negative. Facing an unfavourable evolution, a presumptive
treatment against tuberculosis (TB) was started. After a few days,
the child put on weight, withstood oxygen weaning and showed
positive signs of development. The chest X-ray improved. The
treatment was well tolerated and the development of the infant
progressively increased to the norm. Comments: This case illustrates the difficulties for diagnosing TB in infants in developing
countries. The risk of contracting TB and the severity of the disease are higher among the youngest children. Therefore, a premature infant is very likely to be infected in a country where TB
is highly endemic like the Republic of Djibouti. The clinical feature
is polymorphous, non specific and the diagnosis is rarely evocated. Proving the disease is rare as the sensitivity of gastric aspirations and Mantoux tuberculin skin tests is low in the first months
of life. In field conditions, a life-threatening situation can lead to
start a presumptive anti-TB treatment despite the risk of severe
drug toxicity for premature infants. This is a real challenge for
physicians working in developing countries.

Few data are available on intestinal protozoal infections in
Malawi, particularly in association with HIV-1 and CD4 count.
Association between protozoa and chronic diarrhoea also
remains unclear.
Aims. To determine:
1. prevalence of intestinal protozoal infection in adults admitted
with diarrhoea.
2. association between duration of diarrhoea and protozoa.
3. relationship with HIV-1 status and CD4 count.
Methods. A 1-year prospective study enrols following informed
consent on the same days each week all adult patients presenting
with diarrhoea to Queen Elizabeth Central Hospital, Blantyre and
a control group without diarrhoea. We collect demographic and
clinical information; a single stool sample examined for
Cryptosporidium spp., Isospora belli and Microsporidium spp.;
and blood for HIV-1 test and CD4 count.
Results. Thus far 313 patients have been enrolled in 9 months.
49.8% are male. Median age is 31 years (range 15-83). 43% presented with acute diarrhoea, 57% with chronic diarrhoea and 57
controls. The common protozoa to date are Cryptosporidium
6.7%, Isospora 4.8% and Strongyloides 2.2%. In only 41 samples
so far examined for Microsporidia, 8 (19.5%) were positive.
232 patients were HIV-1 tested. HIV prevalence was significantly
higher in those with chronic diarrhoea (94%) versus controls
(68%). Chronic diarrhoea is also significantly associated with a
CD4<50. More complete data and final analysis will be presented.
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ALCOHOL COMSUMPTION AND SEXUAL BEHAVIORS
AMONG HIV PATIENTS ATTENDING A PERUVIAN
REFERRAL HOSPITAL
CHINCHA O.2, SAMALVIDES F.1, BERNABÉ A.2, KRUGER H.2,
GOTUZZO E.1
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EXTRAPULMONARY TUBERCULOSIS: CASUISTIC IN THE
SERVICE OF MEDICAL PEDIATRICS OF THE UNIVERSITY
HOSPITAL OF CARACAS IN THE PERIOD 1999-2004

Objective: To determine the association of sexual behavior and
alcohol consumption among HIV patients attending an infectious
disease unit at a Peruvian referral hospital.
Materials and methods: Cross sectional study. Between August
2003 and December 2004, we compared sexual behavior according to alcohol consumption among HIV patients. Alcohol consumption was assessed with the Latin American Alcoholism Test Long Version (13-items questionnaire).Significance was set for an
interval of confidence (IC) of 95% and p<0.05.
Results: We included 220 HIV patients; mean age was 33.15 ±
9.48 SD, 142 (64.5%) were men and 86 (39.1%) were scored as
alcoholics (OR = 4.21 [1.89 - 9.35]). On multivariate analysis, factors associated with high alcohol consumption were history of sex
under the effect of alcohol (OR = 8.99 [4.61 - 17.54]) and history
of sex with recently-known people (OR = 2.47 [1.29 - 4.69]).
Conclusions: In our HIV population, high alcohol consumption is
associated with certain hazardous sexual behaviors, such as having sex with recently know people and having sex under the
effect of alcohol. Hence, counseling on alcohol consumption
should be encouraged.
Key words: HIV, alcoholism, sexual behavior.

JIMÉNEZ T., OMAÑA I.
University Hospital of Caracas, CARACAS, VENEZUELA

According to the WHO, during 2002 there was 1 new person with
TBC every second, and near 2 million annual deaths. Around 95%
of cases and 98% of deaths happened in developing countries. In
Venezuela, mortality was 736, and 2.30% in children between 0
and 14 years. Morbidity was 25.2/100,000 inhabitants; corresponding 15.56% to extrapulmonary tuberculosis (ET). The ET appears
in 15 to 25%, being more frequent in: lymphatic ganglia, miliar,
osteoarticular, genitourinario and CNS.
Objective. To determine the partner-demographic, clinical characteristics and risk factors of the ET at University Hospital of Caracas.
Materials and methods. Nonexperimental, descriptive, crosssectional study. Clinical histories of patients younger than
12 years with ET diagnosed between 1999 and 2004 were
reviewed. Population was 10 patients.
Results. 38 children had tuberculosis; 26.3% were ET. This cases
were: ganglionary 40%, miliar 30%, and CNS 30%. The age average
was 4 years, 70% were female and 60% have received BCG. Risk factors were identified: contact with person with TBC 50%, overcrowding 40% and malnutrition 70%. None had HIV. TST was positive in 66%. BK was positive in 1 patient. Positive culture in 60%.
Discussion. ET forms were ganglionar, CNS and miliar, and the 2
last were the most serious. The sample did not allow evaluating
the utility of BCG. There was at least 1 risk factor in each patient
and unlike what happens in other countries, no one had HIV.
Conclusions. The incidence was less than in the rest of the country. TST must be done to people with risk factors.
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STUDY OF THE GEOGRAPHICAL MOBILITY OF HIV
INFECTED PATIENTS IN GABON

ETIOLOGIES OF HIV-AIDS RELATED DIARRHEA CAUSED
BY BACTERIA IN “HOPITAL PRINCIPAL DE DAKAR”

COT S.1, ZAMBA C.2, MILLELIRI J.M.3, AMAT-ROZE J.M.4

BÂ-FALL K., BERTHÉ A., GUEYE P.M., FALL I.S., CAMARA P.,
FALL B., NDIAYE A.R., FALL F., SANE M., DEBONNE J.M.,
MBAYE P.S.
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Croix Rouge Française, PARIS, FRANCE
Centre de Traitement Ambulatoire, LIBREVILLE, GABON
IMTSSA, MARSEILLE ARMÉES, FRANCE
Université Paris 12 Val de Marne, PARIS, FRANCE

Hôpital Principal, DAKAR, SÉNÉGAL

The objective of our study was to identify the responsible bacteria of diarrhea during HIV infection and AIDS. It was a longitudinal and descriptive study from November 1999 to November
2001, including all adult patients with diarrhea excluding those
who had taken antibiotics drugs for the last three weeks.
Hundred patients (100) had been recruited and the sex ration
M/W was 1.32 and the mean for age 41 years. The patients were
for 82% infected by HIV 1 and 62% of them were at the stage of
AIDS with less than 200 CD4 cell /mm3. Before the study 20% of
them were under tri-therapy. A bacterium has been identified for
90 after stool culture and the examination was negative for the
10 remaining. The following bacteria have been identified:
Escherichia Coli (63%), Salmonella (5%), Shigella (6%),
Aeromonas (1%), Citrobacter (4%), Klebsiella (1%), Providencia
(4%), Pseudomonas (3%), and Proteus (3%).

Geographical mobility of HIV infected patients may provide elements to improve medical care and follow-up. This study investigates links between HIV diagnosis, medical care, antiretroviral
therapy in one hand, and changes in travel habits of HIV infected
patients in the other hand.
The study has been performed May 2004 in Libreville (Estuary
Province, Gabon) at the Centre de Traitement Ambulatoire (CTA,
or HIV specific day-care treatment centre, supported by the
French Red Cross). The randomised study included male and
female patients, age above 15, registered for at least 6 months in
this centre. Their moving habits since 1986 have been documented, as well as dates of HIV positive diagnosis, start of medical follow-up and beginning of high activity antiretroviral treatment
(HAART). An individual cartography was drawn.
The study included 45 patients (12 male, 33 female), average age
40 years. 23 patients decreased their travels, whereas 7 patients
travelled more since they know their serological status. Patients living in the Estuary Province show a tendency to travel less. 8 out of
the 14 patients travelling outside the national borders never travelled abroad again since they know about their contamination.
This study documents extensive travel, with various modes, of the
45 patients. Large mobility of HIV infected people tends to widespread the epidemic, however patients knowing about their serological status have a tendency to reduce their travel.
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TUBERCULOSIS AND THROMBUS-EMBOLI: DANGEROUS
ASSOCIATION NOT ALWAYS IDENTIFIED
BÂ-FALL K., CAMARA P., SANE M., MARGERY J., DIAKHATÉ I.,
LEFEBVRE N., NDIAYE B., NDIAYE A.R., CHEVALIER B., FALL F.,
MBAYE P.S., DEBONNE J.M.
Hôpital Principal de Dakar, DAKAR, SÉNÉGAL

The thrombosis and emboli have been described during tuberculosis but its physiopathology is not clear. We are presenting 6 cases of
thrombus-emboli occurred during infection with Mycobacterium
tuberculosis from 2002 to 2004. Three of them were females and
three others were males. The ages ranked between 17 and 77 years
with a median at 34.5. For all the case the thrombus-phlebitis was
located in the legs. Many other facilitating factors have been identified. One out of the six patients died after pulmonary emboli.
These six cases demonstrated the reality of thrombosis during
tuberculosis. Most of the authors have described the high blood viscosity during tuberculosis. Than it is very important to identify during tuberculosis, the patients presenting a high risk of thrombosis
for an anticoagulant prophylaxis.
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ABDOMINAL TUBERCULOSIS ANALYSIS OF 61 CASES
FALL F.1, NDIAYE B.1, SANÉ M.1, DIA D.2, CAMARA P.1,
OGOUGBEMY M.3, FARTHOUAT P.H.3, BOUGÈRE J.4,
DIOUF M.B.3, KA M.M.2, DEBONNE J.M.1, MBAYE P.S.1
1. Service de médecine interne et de pathologie digestive, Hôpital
Principal, DAKAR, SÉNÉGAL
2. Service de médecine interne Hôpital Aristide Le Dantec, DAKAR,
SÉNÉGAL
3. Service de chirurgie viscérale Hôpital Principal, DAKAR, SÉNÉGAL
4. Service de Biologie - Hôpital Principal de Dakar, DAKAR, SÉNÉGAL

We report a retrospective study of 61 cases of abdominal tuberculosis, including oesophageal involvement, from 1996 to 2004, in
Hôpital Principal de Dakar. Male to female ratio was 0.8
(28 males, 33 females). Age ranged from 7-76 years, mean age
was 25.6 years. In these 61 patients, the desease was located in
the peritoneum in 56 patients (91.8%), ileocecal region in
3 patients (4.9%), oesophagus in 1 patient (1.6%), liver and biliary
tract in 1 patient (1.6%). Low grade fever and weight loss were
noted in all patients. Ascite was present in all peritoneal tuberculosis, diarrhea in ileocoecal tuberculosis and dysphagia in
oesophageal tuberculosis. The diagnosis in most patients was
made by specimens from endoscopy and laparoscopy, or liver or
surgical speciments. One patient was infected by HIV and another patient had oesophageal carcinoma. Ten patients had active
ulmonary tuberculosis and 9 patients pleural tuberculosis.
Abdominal tuberculosis can mimic any deseases affecting the
peritoneum, intestinal and oesophageal tract and may present
with any different symptoms.
Key words: tuberculosis, peritoneum, oesophagus, liver, ileocecal
region.
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ADULT T-CELL LEUKAEMIA-LYMPHOMA DUE TO HTLV-1
(ATLL). A REPORT OF EIGHT OBSERVATIONS
GNING S.B.1, NDIAYE B.1, FALL F.1, FALL B.2, NDIAYE A.R.1,
SANÉ M.1, GUÈYE P.M.1, MBAYE P.S.1
1. Medical services Hôpital Principal de Dakar, DAKAR, SÉNÉGAL
2. Service of medical biology Hôpital Principal de Dakar, DAKAR, SÉNÉGAL

The infection by virus HTLV-1 (Human T leukaemia virus-1) prevails in an endemic state in certain areas of Africa. The ATLL is an
affection seldom described in Africa.
Objective. Describe the epidemiologic, clinical, paraclinic and
evolutive features of the ATLL.
Patients and methods. Retrospective study between January
1994 and December 2004 in the medical departments of HPD,
including all the patients presenting a leukaemia or a lymphoma
at cells T associated with a positive serology HTLV-1.
Results. Eight patients were included: 4 acute forms and 4 lymphoma forms. Mean age was 46.25 years, man to female ratio 1.66.
Deterioration of the general state was constant. Six patients (75%)
presented lymph nodes. Hypercalcemy was noted among 5 patients
(62%) Anaemia was found among 3 patients (37%) and a hyperlymphocytosis among 4 patients (50%). Three patients (37%) had a
lymphopenia and 4 others (50%) morphological anomalies of lymphocytes. Infectious complications had occurred among 3 patients
(37%). A lymphoma form was associated with a paraparesy of the
lower limbs. Hospital mortality was 62% (5 patients).
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Unless vigorous and timely action is taken, Bangladesh run the risk
of experiencing the devastating social and economic impacts of the
kind of full-blown AIDS epidemics seen elsewhere in the world.

Conclusion. The ATLL is still seldom described in Africa in spite of
strong HTLV-1 endemia. Systematic practic of a serology HTLV-1 in
front of a leukaemic or lymphoma syndrome with cells T would make
it possible to appreciate its real frequency. Is forecast is very severe.
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IMPACT OF HAART ON TREATMENT OF AIDS IN OMAN

AN EVALUATION OF THE NUTRITIONAL STATUS
OF PERSON INFECTED BY HIV-AIDS: THE CASE
OF NGAOUNDERE PROVINCIAL HOSPITAL-CAMEROON

SCRIMGEOUR E.1, EL-KHATIM H.2, AHMED A.2
1. Sultan Qaboos University, AL-KHOD, OMAN
2. Department of Medicine, AL KHOD, OMAN

MABIAMA G.1, MBOFUNG F. C.M.2
AIDS is relatively rare in Oman. Between 1990 and 2002, 98 Omani
AIDS patients were treated at the University Hospital, Muscat. 58
patients were male, and the mean age if patients was 31 years
(range 8-55). Sources of infection were heterosexual 52%, homosexual 22%, blood transfusion (prior to 1989) 18%, IVDU 6%.
Treatment included zidovudine and co-trimoxazole prophylaxis
until HAART was introduced in 1998. CD4 cell counts became available from 1995. Until 1998, most patients progressively deteriorated, developed multiple complications including tuberculosis,
requiring repeated hospitalization with high mortality. HAART
was introduced in 1998 for a pilot group of 16 patients. 10 (62.5%)
were male, mean age 38.5 years (range 17-35), and mean duration
of infection was estimated as 6 years. The response to zidovudine,
lamuvidine and indinavir (reserve drugs zalcitabine, saquinavir),
was impressive in all patients with weight gain, clinical improvement, and arise in CD4 cell count to over 350 microml/l in 13
(81.2%) patients within 1 year. Viral load measurements from 1999
showed substantial decline in levels in 9 patients, becoming undetectable in 5 (31.2%). No patient on HAART required hospitalization during the study period, and all remained clinically well. An
audit demonstrated significant clinical improvement and the costeffectiveness of HAART, and supported its acceptance as standard
treatment for AIDS in the University Hospital.

1. ENSAI-University of Ngaoundere / Protestant High School,
NGAOUNDERE, CAMEROON
2. ENSAI/University of NGaoundere, NGAOUNDERE, CAMEROON

The objective of our study is to determine the nutritional status of
an AIDS infected person in sub-Sahara in order to facilitate a proper care taking by evaluating the anthropometrical, bio-chemical
(creatinin, cholesterol, transaminase), biological (red and white
blood cells) perturbation parameters. It implies a study of very talking case in which 100 persons did participate. Both the weight and
skinfold were taken using the Holtain calliper. The results of this
study revealed 72 persons infected and 28 negative cases. The
transaminases increased enormously (p<0,000003) during the infection. This increase must either be the consequence of a co-infection
VIH-VHB or VIH-VHC responsable of the hepatological cytolysis or
the action of opportuned infections. In PLHIV, the increase of
transaminase which is two to tree times superior to the normal
(p<0.05) translates not only a tissue necrosis but equally reveals a
steatosis, a fibrosis and a hepatic cirrhosis. The seropositive persons
suffer from hypocholesterolemia which can have a serious effect on
the maintenance of their health, ponderal deficit compared to the
initial weight (p<0.05), and present a BMI and degree of skinfold
which attests denutrition. The anthropometical parameters are
influenced by the diet and the serological status. Some profound
modifications in the composition of surrounding blood cells (leucopeania, aneamia) in the infected persons (p<0,05). Certain signs of
opportuned illnesses lead to greater energy deficit than others;
particularly tuberculosis as a characteristic sign and cough as associated. Nutritional support needs to be given to PLHIV and, in an
holistic manner, in complement of all others treatments.
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LONG-TERM EFFICACY OF HAART IN THE FIRST 420
HIV-1 INFECTED ADULTS PATIENTS OF THE SENEGALESE
NATIONAL ACCESS PROGRAMME TO ART (ISAARV)
ETARD J.F.1, NGOM GUÈYE N.F.2, DIOUF L.M.2, NDIAYE I.2,
DIAKHATÉ N.2, GUÈYE P.M.3, PÉRINO C.3, BA FALL K.3,
DIENG A.B.4, DIOUF A.4, CILOTE V.5, LANIÈCE I.5,
TOURÉ KANE N.C.6, DIAW P.A.6, DIOP NDIAYE H.6, NDIR A.2,
LAURENT C.1, DELAPORTE E.7, SOW P.S.2, NDOYE I.8
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HIV/AIDS IN BANGLADESH: THREAT OF A RAPID
SPREAD OF INFECTION IS GROWING
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HUSSAIN T.1, HOQUE Z.2
1. Yamagata Dhaka Friendship Hospital, DHAKA, BANGLADESH
2. Institute of Child Health, MIRPUR, DHAKA, BANGLADESH

Since 1984, 22 million people have died of AIDS. Last year alone, 3
million died of AIDS. By, 2010, AIDS could leave 42 million children
orphaned. Over 5 million people in South Asia are living with
HIV/AIDS. High-risk behaviors and infection rates are growing across
the region. Experts believe there is a strong potential for rapid
spread of infections in South Asia.
Bangladesh is characterized by a low prevalence among the general population, but has significantly higher rates among subpopulations that are engaging in high-risk behaviors, such as injecting
drugs with contaminated needles and engaging in the selling and
buying of sex. Furthermore, the size of subpopulations engaged in
high-risk behaviors is extensive, increasing the threat of a rapid
spread of infection.
The data available is sporadic. Estimated number of people living
with HIV, 2003 (in thousands), are 15. Survey showed, 13% of
commercial sex workers (CSWs) reported having injected drugs
and a high rate of syphilis (60 percent) and other STDs among
CSWs. The rate of condom use is low.
Strategies: Health education leading to changes in sexual behaviour that reduce as much as possible the rate of transmission.
Program focus on universal screening of blood,use of sterile
materials for injections and prevention of IV drug use
Strengthening surveillance systems.
Widespread education and the adoption of non-discriminatory
policies are required.
There is a need for sustained advocacy to increase political commitment to enhancing the programs and improving technical efficiency and effectiveness.

IRD, MONTPELLIER, FRANCE
CHNU Fann, DAKAR, SENEGAL
HPD, DAKAR, SENEGAL
CHNU Fann/CRCF, DAKAR, SENEGAL
MAE/CHNU Fann/CRCF, DAKAR, SENEGAL
CHU Le Dantec, DAKAR, SENEGAL
IRD, DAKAR, FRANCE
CNLS, DAKAR, SENEGAL

The Senegalese programme on access to HAART has been
launched in August 1998. We report here on the efficacy the
HAART among the first 420 HIV-1 infected adults patients
enrolled.
Methods: Efficacy of HAART has been assessed in the patients
enrolled between August 1998 and April 2002 and followed for a
median of 40 months. Results are presented until M66 of followup. After a pre-enrolment visit, patients were included according
to standard criteria and followed at least every two months. Firstline regimen combined two NRTIs and either a NNRTI or a PI.
Haematology, biochemistry, CD4 cells count and viral load were
performed at enrolment, one month later and every six months.
All patients benefited from support adherence measures and
gave their informed consent.
Results: From the 420 patients enrolled, 406 were included in the
study. At baseline, 89% were ART-naive, 39% and 55% were
respectively at CDC stage B and C, median CD4 cell count was
128 cells/mL. After four years of treatment, the median increase in
CD4 cell count reached 313 cells/mL (IQR 176-453). After one year
of treatment, the median decrease in viral load reached –4.4 log10
cp/mL and thereafter remained below –3.0 log10 cp/mL. The viral
load was suppressed in 60% (CI 54%-65%) of the patients at M6
and thereafter fluctuated between 50% and 60%. Eighty-eight
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patients died during follow-up, half of whom died before M10,
yielding to a risk of death at M12 of 11.7% (CI 8.9% - 15.3%).
Conclusion: These results confirm the long term efficacy of
HAART in an urban African setting. Effort should aim at a better
management of opportunistic infections during the first months
after starting the treatment.

of 2ME titer > 1:20 can be diagnostic in general population in this
area. However serologic studies in high- risk individuals should be
interpreted cautiousaly and it is better to be confirmed only after
fourfold rising of titers or bacteriologic confirmation.
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TUBERCULOSIS AMONG NEVER-JAILED DRUG ABUSERS
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KARIMI A.1, ASKARIAN M.2, SADEGHI H.2

MEASLES ANTIBODY IN DIFFERENT AGE GROUPS
OF CHILDREN IN SHIRAZ (ONE YEAR STUDY)

1. Shaheed Beheshti Univ., TEHRAN, IRAN, ISLAMIC REPUBLIC OF
2. Shiraz Univ, SHIRAZ, IRAN, ISLAMIC REPUBLIC OF

KARIMI A.1, ARJOMANDI A.2, ALBORZI A.3

The best way to control tuberculosis in a community is active casafinding and treatment among high-risk groups. Upon admission
to a correctional centre in 1997,319 never -jailed drug addicts
were enrolled in the present study. Statistically significant differences in skin- test positivity were found among males over
40 years old, those unemployed and injecting drug abusers.
among the sample, 8 cases of pulmonary tuberculosis were found.
This is approximately 170 times the rate in the general population. Because of cost and time, we recommend the screening of
drug addicts by mini-radiography instead of tuberculin skin test
at admission.

1. Shaheed Beheshti Univ., TEHRAN, IRAN, ISLAMIC REPUBLIC OF
2. Shiraz Univ, SHIRAZ, IRAN, ISLAMIC REPUBLIC OF
3. Clinical Microbiology Research Center, SHIRAZ, IRAN, ISLAMIC
REPUBLIC OF

Due to vaccination the infection with measles has declined
remarkably. However due to the waning phenomenon (secondary
vaccine failure) there have been reports from limited epidemics in
older ages. Therefore, this study was undertaken to determine
the level of antibody in different age groups in order to indentify the most the most appropriate age after the age of 15 months
at wich the 2nd vaccine could be administerd.
Method. Seven different age groups, a) 6 month old. B) 9 months
old. C) 14 month old. D) 18 month old. e) 6 year old. F) 10 year old
& g)15 year old. Were selected by random clustered method and
serum samples were obtained for detection of measles antibody.
The data were interpreted using Chi square test. The presence of
the antibody was determined using MORBILO lgG (RADIM) kits
and by ELISA. Six months old children had not received vaccination. The 9 months old samples were obtained just before measles
vaccination the 14 months old group had received a single vaccine
at the age of 9 month. Those with the age of 18 months had
2 vaccinations at the age of 9 and 15. Those with the age of
15 years had also an additional vaccine received about 3 to 9 months
prior to the study.
Result. On the 6 month, 10% are positive. In the 9 month, all are
negative. On the 14 month, 52.9% are positive. On the 18 month,
group 89.4% are positive. On the 6 years, 60.8% are positive.
There was a significant difference between the positive cases of
each 2 age groups (p <0.0001).
Conclusion. Due to significant waning of antibody an additional measles vaccine in Iran is recommended.
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CRYPTOLEPINE HYDROCHLORIDE:
A POTENT ANTI-MYCOBACTERIAL
FALLAH F.1, ESLAMI G.1, WRIGHT C.2, GIBSON S.3
1. Shaheed Beheshti Univ, TEHRAN, IRAN, ISLAMIC REPUBLIC OF
2. Bradford Univ, BRADFORD, UK
3. London Univ, LONDON, UK

The activity of cryptolepine hydrochloride, a salt of the main indoloquinoline alkaloid from the West African medicinal plant
Cryptolepis sanguinolenta, was assessed against the fast growing
mycobacterial species Mycobacterium fortuitum, which has recently
been shown to be of use in the evaluation of anti-tubercular drugs.
The low minimum inhibitory concentration (MIC) of this compound
(16µg/mL) prompted further evaluation against other fast growing
mycobacteria namely, M. phlei, M. aurum, M. smegmatis, M. bovis
BCG and M. abcessus and MICs ranged from 2-32µg/ml for these
species. The strong activity of this agent, the need for new antibiotics with activity against Mycobacterium tuberculosis, coupled with
the ethnobotanical use of C. sanguinolenta extracts to treat infections, highlight the potential of the cryptolepine template for
development of anti-mycobacterial agents.
Keywords:
Mycobacterium;
antibacterial;
cryptolepine;
Cryptolepis sanguinolenta.
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PREVALENCE OF ANTIBODY TO BRUCELLA
IN ASYMPTOMATIC
KARIMI A.1, ALBORZI A.2, AMERKHALIL M.3, RASOOLI M.3
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ANTIMYCOBACTERIAL ACTIVITY OF ROSA DAMASCENE
FALLAH F.1, ESLAMI G.1, GOUDARZI H.1, ABBASION S.2
1. Shaheed Beheshti Univ, TEHRAN, IRAN, ISLAMIC REPUBLIC OF
2. Azad Univ, TEHRAN, IRAN, ISLAMIC REPUBLIC OF

Introduction. Brucellosis is an important public problem in many
countries. In Iran, brucellosis represents a major problem and continues to be reported with increasing frequency from various
parts of the country. Data derived from active surveillance during
1998, the incidence has been about 34/ 100000.
Material & methods. The study population was consisted of 3
groups, 120 butchers, 130 slaughters, 265 males and females as
general population. Those individuals with previous history of
brucellosis or compatible symptoms were excluded from study.
Therefore only 415 subjects including 210 healthy individuals
(110 men and 100 women) as general population and 100 butchers and 105 slaughters were enrolled in this study.
Results. RBT used for all three groups showed positive resultsin
10% of the slaughters, 6% of the butchers and 1% of the general population.overall, 4.3% of allcases showed positive results
with various degree of positivity but greater degree of positivity
(+3 and +4) was found only in high - risk groups (i.e. slaughters
and butchers)... There was also a strong correlation between
occupational status and SAT titer >1:80 (p= 0.001). ll literacy and
ignorance about routes of transmission were significantly correlated with the rate of seropositivity by 2 ME (with any titer and
SAT titer >1:80 (p= 0,025 and 0.016, respectively).
Conclusion. It is suggested that a SAT titer>1: 80 in the presence

Abstract. Infectious disease such as Tuberculosis, Typhoid and
nosocomial infections,... have great roll in our daily life and
antibiotic cares cause some problems such as medical resistance
and side effects therefore using herbal products may help greatly to care infections.
The rose”Golmohammadi” with scientific brand “Rosa damascene“ of Rosaceae family which is being used in traditional medicine due to its wide cultivation in Iran has been examined an
antibacterial effect.
This herb is extracted by distillation and concentrates of 0.l, o.3,
0.5, 0.7 are provided and by methods of Kirby & Bauer, Tube
method and Mc farland.
Result. We found that Pseudomonas aeruginosa, Mycobacterium
bovis and salmonella Typhimurium bacteria were iactivated by
Rosa damascene.
Conclusion. There fore we can use the extraction of Rosa damascena as a antibacterial agent for conquest of Pseudomonas
aeruginosa, Mycobacterium bovis and salmonella paratyphi A.
Keywords: Rosa Damascene, Mycobacterium bovis, Pseudomonas
aeroginosa, antibiogram.
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The objective of this research was to determine training effect on couples knowledge whom refered to consultation centers before
mariage about AIDS disease in Slam Abad garb in 2005.
Materials and Methods. This was a semi experimental study and the
study sample was 170 couples that select by random sampling during
one month and duration of trainin was 30 minutes, the instrument to
colect data was a questionnaire which ranked by scale Likert. The data
were analyzed by ETA,ANOVA, will coxon Ranks, paired T-test.
Finding. The rate of couples knowledge before training about AIDS
45 person (26.5%) weak, 75 person (44.1%) middle and 50 person
(29.5%) good, and After training were ranked 36 person (21.1%), 62
person (36.5%) and 72 person (42.4%). Overall, couples attitude
about AIDS before training were ranked 52 person. (30.6%) weak, 78
(45.9%) middle and 40 (23.5%) good. After training these ratios were
ranked 61 person (35.9%), 57 person (33.5%), 52 person (30.6%).
Conclusions. Based on the results, there was a significant diffrences
between knowledge and attitude of couples about AIDS disease
before and after training. So we can say that training effects on
knowledge and attitude of couples about AIDS disease. Therefore
training is one of the ways for AIDS disease reduction.
Keywords: Training - knowledge - attitude - AIDS - couple.
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TWO CASES WITH TB MENINGITIS AND TWO CASES
WITH BRUCELLA MENINGITIS IN IRAN.
FALLAH F.1, ESLAMI G.1, GOUDARZI H.1, JADALI F.2, TAHERI S.1
1. Shaheed Beheshti Univ, TEHRAN, IRAN, ISLAMIC REPUBLIC OF
2. Pediatric Research Center, TEHRAN, IRAN, ISLAMIC REPUBLIC OF

Objective. Meningitis is the most dangerous disease in children
and remains irreversible mental returdatio in them.The specific
causes of meningitis can be divided in to two major diagnostic
groups bacterial or viral meningitis.
Patients & Methods. In this study we want to find the prevalence of Brucellosis and TB meningitis in children that admitted to
pediatric hospitals (Mofid &Markaz Tebbi and Aliasghar) in
Tehran & Shahryar in Karaj in one year.In this descriptive study the
CSF of children with meningitis is taken and send for counting of
WBC &protein and glucose. Microbiological and biochemical
analysis and counting cells were done in 500 CSF samples from
meningitis children from pediatric hospitals in Tehran in one year.
Results. We resulted 36 CSF samples were culture positive (7.2%)
for such as gram positive bacteria (66.6%) and gram negative bacteria(30.5%). Two CSF samples were positive culture for mycobacterium bovis (5.6% of total meningitis).Also two samples were
positive culture for Brucella abortus (5.6%).
Conclusion. The identification of bacterial meningitis especially
Tb and Brucella meningitis, and treatment of them is very important in endemic countries such as Iran.Many kind of microorganism cause meningitis,so we suggest applying sensitive methods to
determine them especially mycobacterium and Brucella in diagnostic laboratory.
Keyword: Children, Bacterial meningitis, Tuberculosis, Brucellosis.
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THE EVALUATION OF ELISA TEST IN COMPARISON WITH
THE SEROLOGICAL TESTS IN CHRONIC BRUCELLOSIS
ZARGARIZADEH A., PAKZAD P., GOUDARZI H., HEIDARY K.
Shahid Beheshti, TEHRAN, IRAN, ISLAMIC REPUBLIC OF

The Evaluation of Elisa test In comparison with The Serological
tests in Chronic Brucellosis.
In this study the aim is evaluation of chronic brucellosis by ELISA
method, serology tests and blood culture.
Method. A total 135 Patients were examined by Serological tests
and blood culture to comporison with ELISA test.
55 patients with primary diagnasis with acute brucellosis and 80
patients with chronic brucellosis.
Results. All of acute brucellosis patients were Positive with
aglutination and ELISA tests, and blood culture was positive in
12 cases (22%), and 3 Cases (4%) in acute and chronic brucellosis.
44 cases (52.5%) with ELISA test, 40 cases (50%) with comb,s
wright, 22 cases (36%) with 2ME test and 25 cases (31%) with
wright test were positive. IgG was positive in 98% in patients of
chronic brucellasis.
Discussion. Comb,s wright, 2ME and wright test have a high correlation with IgG-ELISA (r=0.781, r=0.684, r=0.678) and a rather
low correlation with IgA- ELISA (r=0.463, r=0.461, r=0.409).

P189

A STUDY UPON INCUBATION TIME DISTRIBUTION
IN AIDS EPIDEMIC STUDIES, IRAN, 2004
MOUSAVI A., MOUSAVI F., MOUSAVI Z.
Islamic Azad University, MASJID SOLIMAN, IRAN, ISLAMIC REPUBLIC OF

Background. The incubation period distribution is very impotant
in AIDS epidemic studies and is assumed to be known in back calculation and other projection methods. Several studies have
shown that the estimates are very sensitive to the choice of incubation period distribution. Hence, there is a need to study the
incubation distribution under different conditions.
Objective. To study the exent of uncertainty under various incubation distributions and to provide HIV/AIDS estimates using surveillance data.
Methods. Comparisons are made using conditional likehood and
back calculation based approaches for omportant models under
different infection curves using surveillance and simulated databases.
Results. The short-term projections of HIV/AIDS for IRAN under
various model assumptions are presented along with HIV incidence for different median incubation periods.The uncertainties
under alternative models are compared using simulated data.
Conclusion. The uncertainties under alternative models vary
markedly. The estimates of HIV infection and AIDS cases are lower
than the projection given by other international agencies even at
extreme model assumptions.
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PREVALENCE AND RISK FACTORS FOR PULMONARY
TUBERCULOSIS (PTB) AMONG PATIENTS WITH CHRONIC
COUGH IN CHIAPAS, MEXICO
BASSI C.1, SUDRE P.2, MALINVERNI R.3
1. Médecins du Monde Suisse, GENÈVE, SWITZERLAND
2. Epidémiologie, GENÈVE, SWITZERLAND
3. Hôpital des Cadolles, NEUCHATEL, SWITZERLAND

The study has been performed to determine the prevalence of
PTB and to assess simple predictors in a high-risk population with
chronic cough.
Methods. During 6 months all consecutive adult patients seeking
care in the Altamirano San Carlos hospital, a structure supported
by Médecins du Monde Switzerland, presenting with cough of at
least 4 weeks duration were included in the study. Data about
symptoms, physical findings and socio-economic situation were
recorded. Sputum smear for acid fast bacilli (AFB), blood counts
and chest X-Ray were performed. Data analysis was done using
Epi info 6 software.
Results. 68 patients were included, 25 (37%) were identified as
PTB patients. Among these, 12 (48%) had positive AFB smears and
13 were diagnosed on radiological and clinical criteria.
In univariate analysis, sex, age, a history of sputum, night sweat
or a history of TB contact in the family were not associated with
PTB. In contrast, a history of weight loss and fever, as well as low
hematocrit and weight, were associated with PTB. In multivariate
analysis, we first considered anamnestic data. A history of fever
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THE SURVEY OF TRAINING EFFECT ON COUPLES
KNOWLEDGE AND ATTITUDE ABOUT AIDS DISEASE
MOTLAGH M.
DR, AHWAZ, IRAN, ISLAMIC REPUBLIC OF

Introduction. Todays, AIDS is a epidemic disease and most important
group under risk is young people and also couples aren’t excepton of
it.
Whereas tomorrow couples will be formed today couple married and
awarness and awarless of this group could have prevented from disease
in future and posterity. Thus training of prevention ways is only just
method for decrease of HIV infection among the mentioned group.
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(OR 5.56), weight loss (OR 5.14) and reduction of work capacity
(OR 4.09) were statistically associated with PTB. With regard to
clinical data, low weight (OR 4.71) and low hematocrit (OR 6.17)
were statistically associated with PTB.
Conclusion. We could show a high prevalence of PTB in this population who lives in a very difficult socio-economic situation. In
subjects with chronic cough, a history of weight loss, fever, reduction of work capacity, presenting with low weight and a low
hematocrit are associated with PTB.
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THE HIV INFECTION IN ALGERIA
AIT KAKI B.1, SEMRA Z.2, BOUGUERMOUH A.3, BELLABES E.H.3
1. Faculté de Médecine Département de Médecine, CONSTANTINE, ALGERIA
2. Faculté de Médecine, Constantine, ALGERIA
3. Institut Pasteur Virologie, ALGER, ALGERIA

A seroepidemiologcal study has been done as part of collaboration
of lmicrobiolological laboratory of hospital of Constantne and the
one of Virology Pasteur Institute (Algeirs) has reported on sera of:
– 14,685 consulting or in patients in University Hospital of
Constantine(1985 2004)
– 3,000 pregnant women from Algiers
– 2,693 women from 40 district of Algiers having received gamma
globulin
The exploitation of results fo the study of 98 patients suffering
from AIDS hospitalised in the University Hospital has shown that
the most raised freqency has been formed in the young adult (2049 years) and the heterosexual way wich dominates the infection
way. We notice that there s a local passing on 35 cases in wich 24
are from the south Algeria.
Key-words: HIV- AIDS - epidemiology.
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SEQUENCE OF THE AMPLIFIED FRAGMENT
OF GEN RPOB OF RIFAMPICIN RESISTANT STRAINS
OF MYCOBACTERIUM TUBERCULOSIS
BECERRA GALINDO L.F.1, BENITEZ PAEZ A.2, MATTAR VELILLA S.3
1. Centro de Investigaciones Universidad Distrital.Universidad Nacional
Maestria en Biologia Linea Genetica, BOGOTA, COLOMBIA
2. Universidad Francisco de Vitoria, MADRID, SPAIN
3. Instituto de Investigaciones Biologicas del Tropico. Universidad de
Cordoba, MONTERIA, COLOMBIA

Tuberculosis is currently one of most important causes of mortality around the world, especially in tropical countries with low levels of development; many of the causes are associated to aids,
unsuitable therapies and unqualified treatments arise bacillus
resistance to the chemotherapies. Previously had been reported a
fragment of 81pb in RpoB gene where the most mutations that
confer rifampin resistance are found (the second most important
antibiotic used against tuberculosis). The aim of this study was to
sequence the amplified fragment of three rifampin resistant
strains of Mycobacteryum tuberculosis obtained from samples isolated in the San Juan de Dios and Santa Clara hospitals of Bogotá
(Colombia) during the years 1997 to 1998. Two of three-sequenced
fragment exhibed, each one, a punctual mutation that correspond
to one of the more frecuently reported amino acids changes.
In the second stage of this project development in period 20042005 where I am made of structure including each one of the
changes of B the RNA polymerase finding significant changes in the
structure and similarity between Colombian and European strain.
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MDR-BK IN EAST ALGERIA
SEMRA Z.1, AIT KAKI B.2, BOULAHBAL F.3, YALA D.3, SMATI F.4
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Multidrug resistant pulmonary tuberculosis with BK resistant to
isoniazid and rifampicin at least is severe for the patient who
need a long expensive treatment with toxic drugs and for the
entourage because the patient coughs a long time.we report the
MDR-BK isolated from pulmonary tuberculosis of patients living
in the province of Constantine from 1994 to 2004. We note the
percentage with regard to positive cultures their antibiotic sensitivity pattern. Finally, we attract notice to other factors age contaminations date of the first treatment.
Key-words: mycobacterium tuberculosis - multi-drugs resistance.
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THE KNOWLEDGE,BELIEFS AND PREVENTIVE PRACTICES
ABOUT HIV/AIDZ AMONG MIDWIFERY STUDENTS IN IRAN
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IRAVANI M.

DIAGNOSIS OF INFECTIONS CAUSED
BY ENTEROCYTOZOON BIENEUSI, ISOLATED FROM
HIV-INFECTED PATIENTS IN HANOÏ, VIETNAM

Islamic Azad University, DEZFUL, IRAN, ISLAMIC REPUBLIC OF

Background. Midwifery students are in the high risk category for
contracting and transmitting different viral infection. HIV is considered to be more easily transmitted withy a higher degree of
infectiousness than other viruses. Fortunately, AIDS can be prevented with appropriate protective behaviors which are safe and
actually effective.
Methods and Materials. A cross-sectional survey comprising
face-to-face interviews using a standardized validated questionnaire. 120 of subjects have filled the questionnaires and returned
it back. It study was undertaken in the School of Midwifery,
Dezful, Iran, during 2004.
Results. All respondents were aware of HIV/AIDS. The mean
knowledge score of the students was 7.1 ± 0.5. 86% of all students were aware of ways of transmission.7 9% of students belived to necessity to protect against AIDS, but only 35% of they performed appropriate protective behaviors against disease.
Although 90% of strudents knew that Gloves, sergical masks,
gowns and protective eyewear (goggles) must be worn for all
invasive procedures, but only 30% of they performed preventive
practices completely, correctly. If a glove is torn or there is a needle-stick or other injury, only 18% of student the glove removed
and a new glove used as promptly as patient safety permits.
Conclusion. Although a considerable portion of students was
aware to importance of preventive practices in the Delivery Unit,
but they have not a good practice. In conclusion we suggest more
effective training programs about this important subject.
Key Words: AIDS / HIV, Knowlege, Beliefs, Preventive Practices,
Midwife.
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1. Laboratory of Parasitology-Mycology, CHU Nantes, NANTES, FRANCE
2. National Institute of Hygiene and Epidemiology, HANOI, VIET NAM

Background. Microsporidia are recognized as a major agent of
chronic diarrhoea infections in AIDS patients. To date,
Enterocytozoon bieneusi and Encephalitozoon intestinalis are the
most common species involved in human infections. Currently, there
is no report on the prevalence of human microsporidian infections
in VietNam. The aim of this study was to investigate the occurrence
of Enterocytozoon bieneusi among HIV-infected patients in Hanoï.
Methods. From November 2004 to April 2005, 156 stools specimens from HIV-infected (28) and unknown HIV- status patients
(128) with chronic diarrhoea symptoms were collected to look for
microsporidian infection. This samples, providing from differents
hospital or medical centers of Hanoï district, were examined
microscopically by two staining methods (trichrome and the fluorimetric Uvitex 2B). Positive and doubtful specimens detected by
microscopy were then tested for E. bieneusi using a real time PCR
assay (Rotor-Gene, CORBETT Research®) targeting a highly specific region of the small rRNA subunit of E. bieneusi.
Results. We found 32 (21%) positive samples by microscopic
examination. Seven of them concerned HIV individuals (25%).
Among the 32 samples, PCR assay for E. bieneusi was positive for
2 (6%). Both samples concerned HIV-infected patients.
Conclusion. This study revealed a relatively high frequency of
E. bieneusi in HIV-infected patients. A molecular tool for E. intestinalis would be developed in order to complete this prevalence study.

173

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

diseases are associated with a higher incidence of osteonecrosis,
BU osteomyelitis could also be triggered in those patients.
Accordingly, we conducted a case-control study in Southern Benin
to assess the association between S or C haemoglobinopathy and
BU all forms and, more particularly, the association between
HbSS/SC disorders and BU osteomyelitis. From August 2002 to
September 2003, haemoglobin genotype (i.e. any combination of
A, S or C alleles) was obtained for 181 clinically diagnosed BU
cases, a series of 47 laboratory confirmed BU osteomyelitis and
242 neighbourhood controls. Genotyping was performed with a
validated allelic discrimination method using MGB probes and
real-time PCR. Frequency of haemoglobin variants was similar in
cases (30%) and controls (27%). There was no evidence of an
increased risk of BU all forms according to S or C genotypes.
However, the odds ratio for the association between BU
osteomyelitis and SS or SC genotypes adjusted on age, sex and
residence department was 7.25 (95% confidence interval: 1.04 to
51.40; p=0.047) suggesting that corresponding SS or SC haemoglobinopathies may facilitate implant and growth of
Mycobacterium ulcerans in the bone matrix.
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IN VITRO ACTIVITIES OF VARIOUS ANTIMICROBIAL
AGENTS AGAINST M. ULCERANS
JI B., TRUFFOT-PERNOT C., CHAUFFOUR A., LEFRANCOIS S.,
JARLIER V.
Faculté de Médecine Pitié Salpêtriere, PARIS, France

Buruli ulcer is an important emerging disease which has become
a serious public health problem in a number of tropical countries
particularly in Africa. To identify the antimicrobial agents with
promising bactericidal activity against M. ulcerans, the MICS of
rifampicin, streptomycin, amikacin, moxifloxacin, R207910, linezolide and PA-824 against 25 strains of M.ulcerans were determined on 10% OADC-enriched 7h11 agar medium by proportional method. The resuts from the first 4 strains of M. ulcerans, i.e.,
strains CU001, 5142, 941327 and 970321, have demonstrated that
the MICs of rifampicin ranged from 0.5 to 2 µg/ml, of streptomycin from 0.25 to 0.5 µ/ml, of amikacin from 0.5 to 1.0 µg/ml, of
moxifloxacin from ″ 0.03 to 0.25µg/ml, of R207910 from ″ 0.06 to
0.12 µg/ml, of linezolid from 0.5 to 2 µg/ml, and of PA-824 from
16 to >16 µg/ml; except that of PA-824, all the MICs were below
significantly the Cmax of these antimicrobial agents in mice and
in humans. These results not only confirmed the anti-M.ulcerans
activity of rifampicin, streptomycin and amikacin, also suggested
that moxifloxacin, R207910 and linezolid might be active against
M. ulcerans in vivo, whereas PA-824 might be inactive in vivo.
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RE-EMERGING BURULI ULCER IN AFRICA. WHY, AND
WHAT RESPONSE?
SOW A.
Faculté de Médecine et de Pharmacie de l’Université Cheikh Anta Diop,
DAKAR, SÉNÉGAL
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MacCallum described with details this special ulcer in Australia on
1948 but the disease has been observed first by Sir Albert Cook in
Uganda on 1897 in Buruli County. The causative agent is
Mycobacteriun ulcerans (Mu).
From 1980, Buruli Ulcer began to reemerge dramatically in many
countries in the Tropics, particularly in Africa: 20,000 cases in Ivory
Coast, 6,000 in Ghana, 4,000 in Benin. On 2002, the Surveillance
and Response Network set by WHO in South Sudan reported the
first outbreak of the disease in refugees camp of Tambura in the
West Equatoria Region of South Sudan. From July to December
2002, our team investigated and reported 578 cases. With its
chronic and debilitating wounds, Buruli Ulcer is a real public
health problem for many Central and West African countries.
Mycobacterium uclerans (Mu) transmission began to be understood only on 2003 when a franco-ivorian team demonstrated the
role of water insects (Naucoridae) as vector by bacterial and PCR
means. The ecosystem of theses aquatic insects (rural zones,
swamps, rivers and hydro-electric dams) is comparable to the
environment of Central and West Africa from 1980 to actual days.
Low education standards and bad health system of rural Africa
are worsening the situation and aggravating risks. Sanitation,
health education, rapid detection of nodules are more affordable
and sustainable actions than ineffective antibiotherapy, than surgery. Buruli ulcer treatment is costy for common African family. So
that treating a Buruli Ulcer patient is more expensive than the
annual cost of an AIDS patient in Ghana!

ACTIVITIES OF AMINOGLYCOSIDES-RIFAMPIN
COMBINATIONS AGAINST MYCOBACTERIUM ULCERANS
INFECTION IN MICE
JARLIER V., CHAUFFOUR A., LEFRANCOIS S., JI B.
Faculté de Médecine Pitié-Salpêtrière, PARIS, FRANCE

Buruli ulcer, characterized by skin ulcerations, is an emerging disease found in more than 30 tropical countries. To date, large surgical excision is the only treatment and there is no standardized
antibiotic treatment. In previous studies, using the mouse footpad model of infection, we demonstrated the good activity of
amikacin-rifampin given daily during 3 months.
We investigated the possibility (a) to shorten the treatment, (b) to
switch the aminoglycoside by an oral macrolide (clarithromycin)
and (c) to used once a week treatment by replacing rifampin by
rifapentin in the combination.
Using the footpad model, we found that a shorter therapy (1 or 2
months) with amikacin-rifampin did not significatively reduced
activity when it’s compared to during 3 months. An oral relay by
clarithromycin for 2 or 5 months, given after 1 month of rifampinamikacin treatment, led to the same activity than rifampin-amikacin
combination given during 3 months. In contrast, once a week with
amikacin-rifapentin was clearly less active than daily regimen.
In conclusion, an aminoglycoside is still the most important component of the treatment of Buruli ulcer in the mice model.
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THE ASSOCIATION BETWEEN BURULI ULCER
AND HAEMOGLOBIN S AND C: A CASE-CONTROL
STUDY IN BENIN

IMMUNODOMINANT ANTIGENS OF M. ULCERANS:
FROM MONOCLONAL ANTIBODIES VIA THE PROTEIN
TO THE GENES
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Institute for Infectious Diseases, BERN, SWITZERLAND
Institute of Tropical Medicine, ANTWERP, BELGIUM

Buruli ulcer (BU) caused by Mycobacterium ulcerans is after tuberculosis and leprosy the third most common mycobacterial infection of humans and the most poorly understood of these three
diseases. BU is a progressively necrotizing infection of the skin
and the subcutaneous tissue. The disease is found in marshy parts
of the tropical and sub-tropical regions of Africa, Asia, Latin
America and the Western Pacific. West Africa appears to be the
most affected area. M. ulcerans is a slow growing mycobacterium

Buruli ulcer (BU) is a necrotizing skin and bone disease whose
potential risk factors remain unclear. The causative pathogen,
Mycobacterium ulcerans, grows preferentially in micro-aerobic
environments and its proliferation in human tissues could potentially be enhanced by reduced oxygen content associated with
haemoglobin variants (HbS and/or HbC). While HbSS and HbSC
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which multiplies extra-cellularly. There is a broad antigenic overlap between mycobacterial species. This complicates the analysis
of adaptive immune responses and hampers the development of
specific sero-diagnostic tests for M. ulcerans that would be suitable for areas where BCG vaccination is implemented and tuberculosis is also endemic. To identify immunodominant antigens of
M. ulcerans, we have generated panels of monoclonal antibodies
(mAbs) from mice immunized with this pathogen. Cross-reactivity
analyses with other mycobacteria were done to identify potential
target antigens for a M. ulcerans specific sero-diagnostic test. One
set of noncross-reactive mAbs recognized an 18kDa protein of
M. ulcerans. The target protein was identified by mass-spectroscopy and turned out to have no homologue in M. bovis and
M. tuberculosis. The 18kDa protein was expressed in E. coli and is
currently being analyzed for reactivity with human sera.
Preliminary experiments indicate that sera from BU patients and
household contacts contain IgG reactive with the r18kDa protein.
In contrast, sera from healthy Europeans were not reactive. Since
M. ulcerans shows only very limited genetic variation, standard
multi-locus sequence typing (MLST) of housekeeping genes is not
a suitable tool for molecular epidemiological analyses of BU.
Among the mAbs that exhibited broad inter-species cross-reactivity, one group was identified which recognized a 27kDa M. ulcerans protein exhibiting marked intra-species diversity. Mass-spectroscopic analysis identified the target antigen as a homologue of
the laminin binding protein (LBP) of M. tuberculosis. Sequencing
of the LBP encoding gene (hupB) of M. ulcerans isolates of diverse
geographical origin identified considerable diversity based both
on insertional/deletional polymorphism and on point mutations.
Within the generally highly conserved genetic background of M.
ulcerans hupB thus represents a relatively variable gene.
Sequence analysis of a set of such variable genes may develop
into a new tool for molecular epidemiological studies.
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RANDOM AMPLIFIED POLYMORPHIC DNA TECHNIQUE
FOR IDENTIFICATION OF LEISHMANIA SPECIES
RECOVERED FROM HUMAN VISCERAL LEISHMANIASIS
IN IRAN
HAJJARAN H., MOHEBALI M., RAZAVI M., MAMISHI S.,
EDRISSIAN G.
University, IRAN

Abstract Mediterranean visceral leishmaniasis is endemic to most
Mediterranean regions, and is caused by L. infantum. Iran is one
of the important foci of visceral leishmaniasis, and the disease is
endemic to some parts of north western and southwestern the
country. It was showed that Leishmania infantum is the species
encountered, and children are most frequently infected. In the
present study, we addressed the species involved in visceral leishmanisis in different areas of Iran by RAPD-PCR to determine the
predominant species found in theses areas. Thirty bone marrow
samples were collected from the patients referred to general hospitals of Tehran, and were analyzed by RAPD-PCR method. From
30 samples examined, 8 isolates were successfully cultured in
Schneider’s medium with 10% Fetal Bovine Serum (FBS), and subsequently were subjected to molecular analysis. Four Primers AB1O7, A4, 327, and 329 were used to identify the species. Of 8 isolates examined, 7 were L. infantum and one was L. tropica.
Leishmania tropica was recovered from the bone marrow of a
HIV-positve patient. All isolates were concurrently inoculated into
hamster, and all animals showed infection after some 2 months.
This study shows that other species of Leishmania other than L.
infantum may be responsible as the causative agent of visceral
leishmaniasis in Iran, a problem that should be taken into account
when planning future control programs.
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MYCOBACTERIA-ASSOCIATED IMMUNO-SUPPRESSION
IN BURULI ULCER: RESEMBLANCE TO MYCOBACTERIUM
TUBERCULOSIS

EPIDEMIOLOGICAL ASPECTS OF CANINE VISCERAL
LEISHMANIOSIS IN THE ISLAMIC REPUBLIC OF IRAN.
MOHEBALI M., HOMA H., YAZDAN H., ZABIH Z., BEHNAZ A.,
KOROUSH M., REZA A., MEHDI F.

YEBOAH-MANU D.1, PEDUZZI E.2, MENSAH-QUAINOO E.3,
PLUSCHKE G.2, DAUBENBERGER C.2

School of Public Health, Tehran University of Medical Sciences, TEHRAN,
IRAN

1. Noguchi Memorial Institute for Medical Research, University of
Ghana, LEGON, GHANA
2. Swiss Tropical Institute, BASEL, SWITZERLAND
3. Ghana Health Service, AMASAMAN, GHANA

An epidemiological study to examine the seroprevalence of
zoonotic visceral leishmaniosis (ZVL) among domestic and wild
canines in endemic foci of Iran was carried out during 1999-2003
to assess the distribution of the disease and possible association
between dogs, wild canines and people. Anti-Leishmanial antibodies were detected by the direct agglutination test (DAT).
Parasitological study was performed for all captured wild canines
and were detected in some of the seropositive dogs with specific
clinical signs (n=107). Serum samples (n=1568) were collected
from domestic dogs in villages that are known endemic foci of
human visceral leishmaniosis (HVL). Wild canine sera were collected from Jackals (Canis aurus n=10), Foxes (Vulpes vulpes
,n=10) and wolves (Canis lupus,n=10). Of the 1568 serum sampled
collected from domestic dogs, 222 (14.2%) were positive by
DAT(1:320 and above).No statistically significant difference was
found between male (15.2%) and female (11.8%) seroprevalence
(P=0.083). Dogs of 8 years and above showed the highest seroprevalence (40.6%). Only 23.9% of seropositive domestic dogs
had clinical signs.Parasitology and serology tests that were performed in 30 wild canines showed 10% these animals were infected by L. infantum.Ten out of 11 Leishmania isolated from the
dogs and wild canines,were identified as L.infantum by the RAPDPCR technique and one other as L.tropica. For the first time in
Iran, L.infantun and L.tropica were isolated from viscera of both
a wolf and a domestic dog.
Key words: Canine visceral leishmaniosis, epidemiology, domestic
dogs, wild canines, Iran.

Infections caused by Mycobacterium ulcerans (M. ulcerans), designated as buruli ulcer (BU), are the third most common mycobacterial disease in immuno-competent people, after tuberculosis
and leprosy. M. ulcerans is unique among mycobacteria in that
the organisms are found extra-cellular in the tissue. The importance of IFN-γ for immunity against mycobacterial infections in
humans was demonstrated by increased susceptibility to environmental mycobacterial infections of children carrying complete
IFN-gR1 chain deficiency. In the current study we analyzed the
IFN-g production in PBMC of BU patients, their household contacts and non-exposed controls in a cross-sectional study by ex
vivo ELISpot analysis after antigen-specific stimulation.
Additionally, consecutive PBMC samples of individual BU patients
taken either during or shortly after surgical treatment and several months later after clinical healing were analyzed in proliferation assays and for IFN-g and IL12 secretion. We demonstrate that
i) disease associated changes in IFN-g secretion are not confined
to stimulation with live or dead mycobacteria and their products
as described previously, but extend to immuno-potentiating
influenza virosomes and isopentenylpyrophosphate specific
responses, ii) healing from BU ulcer is associated with significant
increase in antigen-specific proliferation and IFN-g secretion. The
IL-12 production was higher in BU patients (diseased and healed)
compared to non-exposed controls. Our studies indicated that
M. tuberculosis and M. ulcerans share host-pathogen interaction
mechanisms resulting in immuno-suppression during disease.
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EVALUATION OF RODENT CONTROL OPERATIONS
AGAINST ZOONOTIC CUTANEOUS LEISHMANIASIS
IN BADROOD,IRAN
YAGHOOBI-ERSHADI M.R., ZAHRAEI-RAMAZANI A.R.,
AKHAVAN A.A., JALALI-ZAND A.R., ABDOLI H., NADIM A.

KAP ABOUT AMERICAN TEGUMENTARY LEISHMANIASIS
(ATL) AND ITS PREVENTION THROUGH INSECTICIDE
IMPREGNATED CURTAINS (IIC) IN AN ENDEMIC ZONE
OF WESTERN VENEZUELA WITH LONG-TERM
PREVIOUSLY TREATMENT WITH IIC FOR ATL PREVENTION

School of Public Health, Tehran University of Medical Sciences, TEHRAN,
IRAN

VILLEGAS E.1, RODRIGUEZ-MORALES A.J.1, SANDOVAL C.M.1,
CARDENAS R.1, GONZALEZ A.1, KROEGER A.2
1. Universidad de Los Andes, TRUJILLO, VENEZUELA
2. School of Tropical Medicine, LIVERPOOL, UK

Previous studies showed that rodent control operations were very
effective in reducing the incidence of zoonotic cutaneous leishmaniasis (ZCL) in special circumstances. The objective of this study
was to determine suitable alternation time of rodent control
operations for the reduction of the incidence of ZCL in an endemic area in Iran. Rodent control operations were carried out by zinc
phosphide once a month in May, June, July and September within 500 meter in a circle from houses in 1997 in the intervention
area. During 1999-2002, the number of active rodent holes were
counted in May and October in the intervention and control
areas. When the number of rodent holes were increased up to
30% of the total number after the treatment in May 1997, they
were baited with zinc phosphide in the intervention area. Case
findings were done by house-to- house visits once a season during 2000-2002 and all the inhabitants of the selected villages
were examined. Changes in the number of rodent holes in the
intervention and control villages were statistically significant
(P<0.000001). There were also significant differences in the incidence of ZCL between the intervention and control villages
(P<0.005). The incidence was fixed in 2000-2001. It is suggested to
do rodent control operations by zinc phosphide once every two
years before the beginning of sand flies activity in late April.

ATL is a public health problem in some regions of Venezuela. A
factor involved is to have animal hosts closer to humans, especially at dwellings. Although this, transmission domestication has
also opportunities for control, such as IIC, but this strategy sometimes is not susteinable due to economic reasons, but has proven
to be effective, even in long-term, and to have effects on disease
knowledge, attitudes and practices (KAP). In this study we tryied
to know about ATL KAP and its prevention through IIC in a
Western Venezuela endemic zone with long-term previously
treatment with IIC for ATL prevention. Study zone was Tamboron
(urban), Trujillo, where in 2000-2001, a cluster randomised controlled trial(household interview survey, people behaviour observational study, sandflies inside houses light and trap captures
entomological study) was made and evidenced reduction in
indoors sandflies abundance and 12 month-ATL clinical cases incidence. In 2004, we carried out a new household interview survey
in 44 families (219 individuals). We observed a significant reduction in self-reported ATL cases in households that used IIC
between 2000-2002 (52.45 to 19.8%,p=.005), compared with
those where it was not used. Non significant differences were
established in disease knowledges between groups. Attitudes and
practices were significantly different between groups(p<05).
Although itself IIC probably did not reducted directly ATL transmission up to study period (3 years), changes in KAP explained a
considerable ATL cases reduction with previous IIC intervention.
These results need to be furtherly extended on more controlled
and large-scaled observational studies.
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DETERMINATION OF EFLORNITHINE ENANTIOMERS
IN PLASMA AND CEREBROSPINAL FLUID, BY SOLID-PHASE
EXTRACTION AND LIQUID CHROMATOGRAPHY WITH
EVAPORATIVE LIGHT-SCATTERING DETECTION
MALM M., IWEHILL P., BERGQVIST Y.
Dalarna University College, BORLÄNGE, SWEDEN
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CHARACTERISTIC OF LEICHMANIASIS IN MONTENEGRO

Human African Trypanosomiasis (HAT), sleeping sickness, is a parasitic disease transmitted to man through the bite of a tsetse fly.
There are two forms of the disease, Trypanosoma brucei gambiense and Trypanosoma brucei rhodiense. Gambiense causes more
than 90% of the disease burden. Symptoms of the first, early
stage involves fever, pain and weakness. The second stage
appears as the parasites enter the blood-brain barrier, with alteration of the sleep-cycle, mood and other personality disorders.
HAT leads to coma and death if untreated. Eflornithine (DFMO)
was synthezised in the 1970s as a potential anticancer drug. It
inhibitits ornithine decarboxylase (ODC), and the inhibition leads
to impairment of cellular division. DFMO is a chiral drug and is
administered as a racemic mixture (D/L-DFMO). There is an indication that both L- and D-DFMO are potent and irreversible
inhibitors of ODC, but L-DFMO is a more effective inhibitor. For
pharmacological studies of difference in enantiomer potency and
toxicity, among other issues, there is a need for a method for
determination of eflornithine enantiomers. A bioanalytical
method for the determination of eflornithine, in human plasma
and cerebrospinal fluid, by solid-phase extraction and liquid chromatography, has been developed and a validation has been performed. Validation data will be presented.

ANDRIC B.2, VUCINIC N.2, MALISIC N.1, TERZIC D.2
1. Institute for Helth, PODGORICA, SRBIJA AND MONTENEGRO
2. Medical Faculty, Clinic Center of Montenegro, PODGORICA, SRBIJA
AND MONTENEGRO

Natural conditions support the existance of visceral leichmaniasis
/Kala azar/ in Mediteranean area.
During time from 1995 to 2004 on Clinic for infectious disease in
Podgorica, Kala azar was diagnosticated in 46 patients.
The diagnosis was made on base of haematological examination
/mielograme/. Confirmed with serological test /elissa/. In 2 cases is
been found coinfection of leichmania donovani /ld/ and borrelia
burgdorferi /bb/, and that schowed possibility of theirs cootransmision thry phlebothomes. Examinations in endemic area
/Montenegrian coust/ showed that ixodes are not vectors for ld.
Missing of clinical manifestations, non specific and multystemic
presentation are basical reasons for difficult clinical diagnosis and
diagnostical missings. In examinated group splenomegalia was
registrated in 41 cases, anemia in 23 cases. In 1 case cutaneous
manifestation suspect on erythema migrans was basical indicator
of coinfection /ld and bb/.
On base of WHO report 1995, over 15,000,000 peoples in World
was infected with ld, and every year ower 400,000 new cases are
registrated. Factors of virulency making invasion and surviving in
target cells /makrofages/ posibile for ld and allso suceful hiding
from immunity respons. Clinical manifestations of disease apears
from results of complex interaction of parasytic invasivity, tropism
and immunity respons of hoast. Hypotesis abaut longlasting peristance of living ld after the infection, puting them in group of
important oportunistic agens.
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ACUTE RENAL FAILURE IN VISCERAL LEISHMANIASIS
(VL) IN A IMMIGRANT FROM ANGOLA

SEROEPIDEMIOLOGICAL SURVEY OF VISCERAL
LEISHMANIASIS (KALA-AZAR) IN GERMI, ARDABIL
PROVINCE, NORTH-WEST OF IRAN

BELTRAME A.1, ARZESE A.2, TARABINI CASTELLANI G.3,
RORATO G.1, CADEO B.1, PIZZOLITTO S.4, BOSCUTTI G.5,
CAPORESE A.3, TAVIO M.1, CALIANNO G.6
1.
2.
3.
4.
5.
6.

MAHAMI M.1, MOHEBALI M.1, KESHAVARZ H.1, EDRISSIAN G.1,
HAJJARAN H.1, AKHOUNDI B.1, ZAREI Z.2

Department of Infectious Diseases - University of Udine, UDINE, ITALY
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Division of Pathology - S.M. Misericordia Hospita, UDINE, ITALY
Division of Nephrology - S.M. Misericordia Hospital, UDINE, ITALY
Nephrology Service - S.M. Angeli Hospital, PORDENONE, ITALY

1. School of public health Tehran university of medical sciences, TEHRAN,
IRAN
2. Center of Research and Training,Meshkin-Shahr District., MESHKINSHAHR, IRAN

Visceral leishmaniasis (Kala-azar) is known as an endemic disease
in some parts of Iran such as Ardabil, East Azarbaijan, Bushehr
and Fars provinces. Sporadic reports of the disease are still reporting from the rest of the country. This is the first seroepidemiological study of visceral leishmaniasis in Germi district of Ardabil
province. Accidental sampling has been performed from 12 years
old and 10% of the adult population in Germi district. Altogether
1155 blood specimens were collected to detect anti-leishmania
antibodies. The samples were tested by direct agglutination test
(DAT). Results showed that 32 (2.8%) of the collected specimens
have anti-leishmania antibody with titers ≥1:800 and from total
specimens 7 (0.6%) were positive with ≥1:3200 titers. The positive
and suspicious specimens in DAT were tested by IFA and ELISA
methods too. Out of 22 ownership dogs examined, 3 (2.6%) were
found to have anti-leishmania antibodies using Dipstick rk39 and
DAT (≥1:320). After necropsy of three above dogs, one isolate was
cultured successfully and identified as L.infantum by RAPD-PCR.
According to the present study, kala-azar is endemic in Germi district, Ardabil province and visceral leishmania infection is more
prevalent in children and also females. Regarding the findings
were commend that further studies are necessary for isolation
and specification of leishmania parasite and determination the
animal reservoir as well as the species sand fly vectors in this
region.

Introduction: VL has a wide geographical distribution; it has been
recently reported in areas in which it was previously non-endemic. Clinical manifestations are protean and subtle. We report an
imported case of VL in an immigrant diagnosed in Italy.
Case report: A 35-year-old Angolan man living in Luanda was hospitalized in January 2005 because of 1-month history of fever,
fatigue, weight loss. Physical examination revealed fever (39.4°C)
and hepatosplenomegaly. Laboratory investigations showed:
WBC count 2.93/mm3, haemoglobin 7.5g/dl, platelet count
256.000/mm 3, creatinine 3.7mg/dl, proteinuria (3.26g/day). HIV
serologic test was negative. Giemsa-stained thin blood smears
revealed rare Leishmania amastigotes. The diagnosis was confirmed by bone marrow aspirate smears (parasite grade 4+) and
serology. A renal biopsy revealed a collapsing focal segmental
glomerulosclerosis. The patient was treated with liposomal
amphotericin B 10 mg/kg single dose, with rapid defervescence of
fever. At the initial follow up (day 30), there was significant
improvement in haematological test results. The patient will be
assessed 6 months after treatment to define final cure.
Conclusion: The case reported has particular features: acute renal
failure is a rare complication of human VL; to our knowledge,
only 2 cases of VL in Angolan immigrants have been reported in
Europe. A history of fever and renal involvement, also for
patients living in non-endemic areas, should alert clinicians for VL.
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IDENTIFICATION OF LEISHMANIA DONOVANI CALRETICULIN
AND HEAT SHOCK PROTEIN 70-RELATED PROTEIN AS
DIAGNOSTIC MARKERS FOR VISCERAL LEISHMANIASIS
BY TWO DIMENSIONAL GEL ELECTROPHORESIS
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REVIEW ON SEROEPIDEMIOLOGICAL STUDIES
OF VISCERAL LEISHMANIASIS (KALA-AZAR) IN ARDEBIL
PROVINCE, DURING (1986-2001)
SOLEIMANZADEH G.1, MOHEBALI M.2, MAHAMI M.2, ARSHI S.3

ISLAM M.Z.3, ITOH M.3, ISLAM M.A.U.1, EKRAM A.S.2, TAKAGI
H.3, HASHIGUCHI Y.4, KIMURA E.3
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Visceral leishmaniasis (Kala-azar) is an endemic disease in some
parts of Iran such as Fars, East Azerbaijan, Ardebil and Bushehr
provinces. Several studies on epidemiological aspects of visceral
leishmaniasis were performed by different investigators in
Ardebil province during (1986-2001). The final diagnosis for Kalaazar in these studies was performed by clinical examinations, parasitological tests and serological methods, specially Direct
Agglutination Test (DAT). The total number of patients with Kalaazar in Ardebil province were 2371 cases, hat 1574 (66.4%) cases
from Meshkin-Shahr, 571 (31.7%) cases from Moghan and 40
(1.9%) cases from Ardebil city were detected. Of the total cases,
95% were under 5 years old, 72% were 1-4 years old and just
0.5% were older than 20 year. The proportion of Kala-azar prevalence in male to female was 1.3 to 1. The most cases were detected in the end month of winter and the beginning month of
spring, whereas, the less cases were detected in the end month of
summer and the beginning month of autumn. In this study, the
number of kala-azar cases during (1986-1991) were increased,
and until 1997 were decreased. The number of cases were
upward again during (1998-1999) and then were downward too.

Visceral leishmaniasis (VL) is one of the severe but ignored parasitic diseases. Its diagnosis is a troublesome job especially in the
field, because of invasive procedures for sample collection. We
previously reported an ELISA and a direct agglutination test using
urine samples for the diagnosis of VL, both of which showed satisfactorily high sensitivity (91-95%) and specificity (95-97%). For
the ELISA, Leishmania donovani crude antigen was used, and for
the agglutination test, trypsin-treated L. donovani promastigotes
were used. To improve urine-based immunodiagnosis, we tried to
identify specific antigen components of L. donovani using two
dimensional (2-D) gel electrophoresis. Soluble antigens of L.
donovani promastigotes were separated by 2-D gel electrophoresis and then reacted with urine or serum samples of VL and nonVL controls by western blotting. Several specific spots reacted
constantly with urine and serum samples of VL. These spots were
extracted and applied to MALDI-TOF mass spectrometry. One of
these spots was identified as L. donovani calreticulin (CRT), and
another one as heat shock protein 70-related proteins. To obtain
recombinant CRT antigen L. donovani crt was cloned in the
pTYB12 expression vector. Production of recombinant CRT and
studies on the value of this recombinant antigen in urine-based
ELISA are underway.
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groups (p<0.0007 and p<0.04 respectively). IL-2 and IL-10 concentrations were significantly lower (p<0.03) in seropositive group
than in control one and IL-4, IL-6, TNF-α and IFN-γ concentrations
did not differ significantly between these 2 groups. Cases were
classified into two groups according stage determination.
Surprisingly, no significant difference for all cytokine plasma levels
was found between the two stages, certainly due to the small
number of cases. These results confirm that HAT leads to the development of strong cytokines responses. They indicate the potential
role of IL-2 and IL-10 in the phenomenon of seropositivity without
parasitological confirmation and strongly suggest the involvement
of immunity in this particular aspect of HAT epidemiology.
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BIOLOGICAL EVIDENCES OF HUMAN TRYPANOSOMIASIS
CAUSED BY TRYPANOSOMA EVANSI IN INDIA
SALKAR H.1, JOSHI P.1, POWAR R.2, HERDER S.3, SHEGOKAR
V.2, TRUC P.3, BHARGAVA A.2, JANNIN J.4
1. Department of Medicine, Government Medical College, NAGPUR, INDIA
2. Department of Microbiology, Government Medical College, NAGPUR, INDIA
3. IRD, MONTPELLIER CEDEX 5, FRANCE
4. WHO/OMS, GENEVA, SUISSEA

Human infection in India caused by Trypanosoma evansi has been
described and treated using suramin. We confirmed and evidenced
this infection using several assays, including parasitological, serological and molecular biological tests on blood and CSF. Results
clearly evidenced the identification of Trypanosoma (Trypanozoon)
evansi infecting an HIV negative patient who is not suffering of
Tangier’ Disease. CSF analysis clearly indicates no CNS invasion by
trypanosomes, confirming the use of appropriate treatment.
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CHAGAS’ DISEASE MORTALITY IN VENEZUELA, 1995-2002
BENITEZ J.A.1, RODRIGUEZ-MORALES A.2
1. DGSACS-MSDS, MARACAY, VENEZUELA
2. Universidad de los andes, CARACAS, VENEZUELA

Chagas’ disease is still a major epidemiologic problem in many
Latin American countries, including Venezuela. At this time it is
considered a disease of major social impact in Latin America,
where it affects 18 to 21 million individuals. At least 80 million
more individuals (approximately one quarter of the entire Latin
American population) are at risk for acquiring the disease, present
in 18 countries in the region. Despite all of this, systematized studies aiming to determine the prevalence of death in the chagasic
population is scarce, especially recently in Venezuela. Therefore, a
review of Chagas’ disease (ChD) mortality in Venezuela, between
1995-2002, was done. For this period, 6523 patients died from
ChD, 59.7% were males and 40.3% females (p<0.01). Annual mean
number of deaths from ChD was 807.0±38.5 deaths/year. From
total deaths, 97.3% were attributed to chronic from disease. From
total death patients, 79.9% were older than 60 y-old (p<0.01).
Deaths in young patients (<20 y-old) were recorded in just 0.29%
patients. Death in Chagas’ disease may result from cardiovascular
causes, which are the most common, and noncardiovascular causes. The determining mechanism of cardiovascular death may be
either an arrhythmic event, often ventricular fibrillation and, less
commonly, ventricular asystole, or a nonarrhythmic event such as
pump failure (congestive heart failure), or even embolic phenomena (cerebral, pulmonary, mesenteric, etc). Noncardiovascular
causes comprise complications of megaesophagus and megacolon
that are not reported in Venezuela.
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LEISHMANIN SKIN TEST IN A GUINEA PIG MODEL USING
A SINGLE PURIFIED PROTEIN FROM LEISHMANIA MAJOR
KHABIRI A., BAGHERI F., NADDAF S.R., ASSMAR M.
Pasteur institute of Iran, TEHRAN, IRAN

Lack of a standard method for Leishmania skin test (LST) make the
comparison of results of different scientific groups difficult. This
difficulty could be solved if the methodology of LST antigen is
standardized. The first step to standardize this method would be
the introduction of a single antigen capable of inducing a strong
delayed type hypersensivity (DTH) response. We produced a series
of hybridomas by fusion of SP2/0 myeloma cells with spleen cells
of mice immunized with Leishmania major and the reactivity of
secreted monoclonal antibodies (MAbs) was evaluated against
available leishmanin antigen by enzyme linked immunosorbent
assay (ELISA). Only one hybridoma designated as 7F9 secreted an
IgG1 MAb reactive with leishmanin. Further ELISA tests with four
species of Leishmania including L. donovani, L. tropica, L. infantum, L. major and recombinant gp63 showed that the MAb 7F9
only recognize promastigote of L. major. The antigen recognized
by this MAb turn out to be a protein of 56 kDa in western blot
analysis. Advantages were taken of the MAb 7F9 and
immunoaffinity chromatography to purify this antigen from both
sonicated and supernatant culture of L. major. The purified antigen could elicit a strong delayed type hypersensivity (DTH) in
guinea pigs sensitized with L. major, which was almost of the same
degree as the one produced by leishmanin antigen.
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HEART RATE VARIABILITY IN ELDERLY PATIENTS WITH
THE INDETERMINATE FORM OF CHAGAS’ DISEASE
PERTILI RODRIGUES RESENDE L.A., DORIGUETTO COUTO
FERREIRA B., CESAR FERREIRA CARNEIRO A., COLOMBARI F.,
JULIANO MOLINA R., JOSE DIAS DA SILVA V., PRATA A.,
CORREIA D.
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CYTOKINES PLASMA LEVEL VARIATIONS
IN TRYPANOSOMA BRUCEI GAMBIENSE HUMAN
AFRICAN TRYPANOSOMOSIS (HAT)

School of medicine of the triângulo mineiro, UBERABA, BRAZIL
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Introduction: Chagas’ disease is high prevalent in Latin America
and a common cause of cardiac autonomic impairment. After vectorial control in endemic areas, there was a predominance of the
indeterminate form and an increase of the chagasic-aged population has been observed.
Objectives: Evaluate the cardiac autonomic function using the
computerized analysis of the heart rate variability in elderly
patients living in endemic area.
Methods: With the ethical approval, 28 elderly chagasic patients
gender-and age-matched with 28 non-chagasic elderly individuals, and 28 healthy young controls were studied. A continuous
ECG recording in DII lead was performed in supine rest, cold face
and passive tilt tests and R-R interval were acquired. The overall
variability of the RR series was assessed in the time and frequency domains using an autoregressive power spectral analysis.
Results: in baseline conditions, there was no difference regarding
the normalized low and high frequencies areas and low frequency/high frequency ratio between the groups. The cold face test
induced a decrease in low frequency/high frequency ratio only in
the young group. During the tilt test there was no difference
between the two elderly groups.

IRD, PARIS, FRANCE
IRD, MONTPELLIER, FRANCE
Becton Dickinson, RUNGIS, FRANCE
IRD, DAKAR, SÉNÉGAL
PNLTHA, KINSHASA, D.R. CONGO

Immunological studies suggest that HAT is associated with inflammatory responses. A better understanding of the complex
cytokines interactions regulating HAT infections is essential to elucidate the mechanisms of generalized immunosuppression. We
determined levels of Interleukin (IL)-2, IL-4, IL-6, IL-10, Tumor
Necrosis Factor (TNF)-a and Interferon (IFN)-g protein levels in plasma samples from 3 groups of individuals coming from Democratic
Republic of Congo: (1) sleeping sickness cases defined as positive
at parasitological test and confirmed by PCR (n=21); (2): seropositive individuals (positive on serological tests (CATT and
Trypanolysis), negative at parasitological examination and by PCR);
and (3): 55 negative control. Plasma levels of the 6 cytokines were
significantly higher in cases than in control or in seropositive

178

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

Conclusion: The cardiac autonomic modulation of the elderly chagasic patients with the indeterminate form was similar to that
observed in the elderly non-chagasic individuals, suggesting a
preserved sympathetic activity in the indeterminate form of
Chagas’ disease.
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NEW DIAMIDINES FOR TREATMENT OF SECOND STAGE
AFRICAN SLEEPING SICKNESS
WENZLER T.1, BRUN R.1, BOYKIN D.W.2, THUITA J.K.3,
TIDWELL R.R.4, HALL J.E.4
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PERIPHERAL EOSINOPHILIA IN LOCALIZED CUTANEOUS
LEISHMANIASIS (LCL) BUT NOT IN VISCERAL
LEISHMANIASIS (VL)
VILLEGAS E., VASQUEZ L., RODRIGUEZ-MORALES A.J.

Swiss Tropical Institute, BASEL, SWITZERLAND
Georgia State University, ATLANTA, USA
Trypanosomiasis Research Centre, KIKUYU, KENYA
University of North Carolina, CHAPEL HILL, USA

Human African trypanosomiasis (HAT) is resurgent. At the
moment, hundreds of thousands of people suffer from the disease. However current treatment has unacceptable liabilities and
has not improved significantly since the introduction of
Melarsoprol in 1949. We are working in an international consortium to develop new oral drugs to treat HAT. The consortium has
developed DB289 as a promising new candidate drug for 1st stage
HAT. A major goal now is to identify a novel synthetic drug for 2nd
stage infection with central nervous system (CNS) involvement.
Based on the aromatic diamidine pentamidine, structure-activity
relationships have been conducted. The focus is on prodrugs of
such diamidines, which are orally active and have the ability to
cross the blood brain barrier to reach trypanocidal levels in brain
and cerebrospinal fluid. One of the most active prodrugs for 2nd
stage disease is DB844 which achieved complete cure in the chronic mouse model with true CNS infection at 5x 100mg/kg po. DB844
is also the most potent oral drug in the chronic vervet monkey
model so far. New in vivo data of upcoming candidate drugs and
the criteria for alternatives to our lead molecule DB844 will be
shown. These new molecules are promising and have great potential to become new drugs for HAT.

Universidad de Los Andes, TRUJILLO, VENEZUELA

Immune cell responses in tegumentary (ATL) and visceral leishmaniasis (AVL) are to still be further defined in many aspects. Role of
eosinophils in ATL responses against Leishmania is still to be better
defined. Trying to know if eosinophilia is common finding in LCL,
we evaluated leucocytes count,% of eosinophils, total count of
eosinophils, as well as other clinical and hematological variables of
LCL patients, also using a group of VL patients for comparisons. In
this study peripheral eosinophilia is classified in relative and
absolute ones. We defined relative eosinophilia (RE) as an increase
over 8% in leucocyte formula; and absolute eosinophilia (AE) as an
increase in the count over 700 eosinophils/mm3 . We evaluated 293
patients with leishmaniasis, 88.7% (260) with LCL and 11.3% (33)
with VL. Variable values and observations corresponded to their
first clinical evaluation. In the group of VL patients mean%
eosinophils was 3.18±6.34% and mean absolute count was
334±1019 eosinophils/mm3; 18.2% presented RE and 9.1% AE. In
the group of LCL patients mean% eosinophils was 14.19±6.9% and
mean absolute count was 1338.4±626.6 eosinophils/mm3; 78.5% of
patients presented RE and AE. Statistical significant differences
were observed for eosinophilia between both groups (p<0.05,
Student’s t). As it has been demonstrated by previous studies,
these preliminary results suggested an important role that may be
playing eosinophils in LCL but not in VL, probably related with
increase in IL-2 production and other cytokines interplaying in the
modulation of the immune response (TH1 or TH2). Further
research is expected.
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AN OUTBREAK OF CUTANEOUS LEISHMANIASIS DUE TO
LEISHMANIA MAJOR AMONGST BRITISH MILITARY
PERSONNEL IN NORTHERN AFGHANISTAN
BAILEY M.S.1, CADDY A.J.1, MCKINNON K.A.1, FOGG L.F.1,
BAILEY J.W.2, O’DEMPSEY T.J.2, BEECHING N.J.2
1. Royal Army Medical Corps, CAMBERLEY, UNITED KINGDOM
2. Liverpool School of Tropical Medicine, LIVERPOOL, UNITED KINGDOM
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PARASYMPATHETIC CARDIAC IMPAIRMENT IN DIGESTIVE
FORM OF CHAGAS DISEASE

19 cases of cutaneous leishmaniasis (CL) were diagnosed amongst
120 soldiers based at an airfield near Mazar-e-Sharif. The risk of
infection was related to the proximity of their accommodation to
an area of recently cleared ground and deficiencies in bite prevention measures were identified. The 19 cases had a total of 42
lesions, of which 32 occurred in areas that were covered by daytime
clothing. At presentation, 4 cases had sporotrichoid spread, 4 had
single lymph node enlargement and 2 developed sporotrichoid
spread after treatment. 18/19 cases were confirmed by skin biopsy
investigations. Leishmania parasites were identified in 17/19 by
PCR, in 16/19 by smears, in 5/14 by culture and in 4/16 by histology.
Species-specific PCR identified 14/19 cases of L. major only. 5 cases
were treated with fluconazole, which was discontinued in 4 due to
enlarging lesions and the other case relapsed with sporotrichoid
spread. 7 cases received intralesional sodium stibogluconate, which
was successful in 5, but led to relapse with sporotrichoid spread in
one and recurrence in another. In total 13 cases were treated with
IV sodium stibogluconate at increasing doses and durations due to
poor responses in some early cases. This outbreak differs in its epidemiology from recent reports in Afghanistan and in its clinical features from the usual findings in CL due to L. major.

CORREIA D., PELEGRINELLI L.R., BARBOSA C.J.D.G.B., RESENDE
L.A.P., PIRES H.H., ALVES C.H.F.R., FUZISSAKI J.T., PRATA A.
Faculdade de Medicina do Triângulo Mineiro, UBERABA, BRAZIL

Introduction: Chagas’ disease is highly prevalent in the Latin
America. Parasympathetic cardiac autonomic dysfunction is easily
diagnosed in the digestive form of the disease. Several studies
have pointed out that, serum levels of antibodies against muscarinic-colinergic and beta-adrenergic neurotransmitors, are elevated in digestive form of Chagas’ disease.
Methods: We studied 45 patients, gender- and age- matched, 17
(digestive group), 14 (indeterminate group) and 15 (control
group). A continuous ECG recording in DII lead was performed in
supine rest and during cold face and passive tilt tests. The overall
R-R intervals were acquired and the variability of R-R series was
assessed in the time and frequency domains using and autoregressive power spectral analyses.
Results: The groups were similar regarding to gender and age. In
baseline conditions, there was no difference between the groups
regarding to the R-R intervals, variance and power spectral areas of
low and high frequencies. During cold face and tilt tests, the digestive group showed a statistically significant decrease in variance
compared with indeterminate and control groups (p=0.034), a
decreased of low frequency and normalized low frequency areas,
compared with indeterminate and control groups (p<0.05). A
decreased of the high frequency/low frequency ratio was observed
in digestive group compared with indeterminate and control
groups (p=0.006).
Conclusion: Patients with digestive form of Chagas’ disease
showed a cardiac parasympathetic autonomic impairment as compared with individuals of the indeterminate and control groups.
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CUTANEOUS LEISHMANIASIS IN BRITISH MILITARY
PERSONNEL FROM BELIZE, IRAQ AND AFGHANISTAN
BAILEY M.S.2, O’DEMPSEY T.J.1, BEECHING N.J.1, BAILEY J.W.1
1. Liverpool School of Tropical Medicine, LIVERPOOL, UK
2. Royal Army Medical Corps, CAMBERLEY, UK

Cutaneous leishmaniasis (CL) causes significant morbidity in British
troops deployed to Belize, Iraq and Afghanistan. Several case
series from Belize have been published and in 2004 there were
outbreaks affecting 24/400 soldiers and 8/100 soldiers involved in
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one month jungle exercises. Cases from Belize are increasing as
more troops are sent there for training. American forces have so
far reported >650 cases from Iraq since April 2003 and in 2004
there were 10 cases of CL diagnosed amongst British troops in the
south of the country. Cases from Iraq were expected to increase as
British forces moved northwards. In Afghanistan the disease has
become endemic with anthroponotic spread occurring in many
cities due to Leishmania tropica. However, we report a zoonotic
outbreak affecting 19/120 soldiers in a rural area of the country
due to L. major with unusual clinical features, including sporotrichoid lymphatic spread. An algorithm has been developed to manage military personnel with suspected CL and assess the effectiveness and suitability of various methods available for diagnosis and
treatment. Cases and updated figures for all three countries will
be presented along with additional epidemiological and clinical
data for the Afghanistan series. The current management algorithm and plans for future studies will be discussed.

despite medical management. Although neurological involvement
is common in both trypanosomiases, incidence and clinical presentation differ considerably. CNS involvement may be a key to distinguish between both trypanosomiases. African trypanosomiasis,
tsetse fly-transmitted, leads to meningoencephalitis, in which somnolence is a prominent feature. American trypanosomiasis, caused
by T. cruzi and triatomines-transmitted, has as main acute presentation myocarditis; CNS involvement is rare except in reactivated
forms (mostly in immunodeficiencies). Giemsa-stained thin and
thick peripheral blood smears examination is a method for detection of both Trypanosoma. Fever and neurological involvement in
Africa returning travelers should prompt T. brucei infection suspicion when a trypanosoma is identified by microscopy examination
among people living in T. cruzi endemic areas. Travel medicine
providers dealing with returned travelers should be prepared to
distinguish both trypanosomiases in order to provide appropriate
and timely medical care based on clinical findings, epidemiological
features, and microscopy examinations.

P224
P226

GENETIC SUSCEPTIBILITY TO CUTANEOUS
LEISHMANIASIS.

IMPORTED TRYPANOSOMIASIS GAMBIENSE IN ITALY:
REPORT OF TWO CONSECUTIVE CASES

SALHI A.1, ARGIRO L.1, DESSEIN A.1, PRATA A.2, ALCAÏS A.3,
RODRIGUES JUNIOR V.2, DESSEIN H.1

BISOFFI Z.1, BELTRAME A.2, MONTEIRO G.1, ARZESE A.3,
MAROCCO S.1, RORATO G.2, TAIS S.4, VIALE P.2

1. INSERM UMR399, Immunology and Genetics of Parasitic Diseases,
Faculté de Médecine Timone, MARSEILLE 13385, FRANCE
2. Faculdade de Medicina do Triangulo, UBERABA, BRAZIL
3. INSERM U550, Human Genetics of Infectious Diseases, Faculté de
Médecine Necker, PARIS, FRANCE

1. Centre for Tropical Diseases, S. Cuore Hospital, NEGRAR (VERONA),
ITALY
2. Department of Infectious Diseases - University of Udine, UDINE, ITALY
3. Department of Mycrobiology - University of Udine, UDINE, ITALY
4. Laboratory for Tropical Diseases, S. Cuore Hospital, NEGRAR
(VERONA), ITALY

Susceptibility to infection by leishmania in experimental models has
been associated with characteristic immune responses and with the
presence of several genetic susceptibility loci. Among important
findings is the demonstration that some early steps in the differentiation of the T-helper response are impaired in the most susceptible animals. In human, susceptibility to cutaneous leishmaniasis (CL)
is family clustered and the familial distribution of clinical cases is
compatible with the presence of a genetic component influencing
the disease. We have conducted a study in the Atlantic forest of the
state of Bahia in Brazil to investigate the genetic basis of susceptibility to CL in a population infected by L. braziliensis. Several candidate genes have been selected based on their known function during leishmania infection either in animal models or in humans. Most
of these genes encode cytokines involved in the Th1/Th2 balance or
cytokine receptors. Seventy eight trios were genotyped for polymorphisms in these genes and association with the development of
CL lesions was tested by means of the Transmission Disequilibrium
Test. The results show that 2 polymorphisms localized in the promoter region of one of these genes were significantly associated
with the disease (p<0.01). Previous studies have shown that these
polymorphisms influenced the expression level of the gene probably by modulating the fixation of a transcription factor. After in
vitro stimulation of PBMC we found a significantly higher production of this cytokine in subjects with active CL lesions compared to
subjects without active CL lesions. These results indicate that these
polymorphisms are likely to play a significant role in the control of
CL lesions in human infected by L. braziliensis.

Trypanosomiasis gambiense has not been recorded in Italy for
decades. We report two subsequent cases observed in Summer,
2004. Case 1: A 44-year-old Italian man living in Gabon was admitted in July 2004 with a 6-month history of fever, fatigue, headache,
weight loss, day somnolence. He was apyretic and remained so
throughout the hospitalization. He presented lymphadenopathy
(posterior neck triangle), hepatosplenomegaly, hyperaesthesia. A
routine blood smear for malaria revealed rare trypomastigotes,
which were then found in CSF, too. After a 14-day course of eflornithine the symptoms improved, and the adenomegalies disappeared. Case 2: A 54-year-old Italian nun from the Central African
Republic consulted in September 2004 for recurrent fever,
headache, and insomnia for 3 months. She was apyretic. Physical
exam only revealed hyperesthesia and splenomegaly. Routine blood
tests, including for malaria, were negative. Three days later she presented again with fever. A QBC® test detected trypomastigotes,
confirmed by blood films. CSF was negative. After i.m. pentamidine
she quickly improved. She recalled a tse tse bite three months
before, causing a painful lesion at the right leg. In both cases, a daily
search for trypanosome before treatment was negative.
Conclusion: Awareness of this diagnostic possibility should be
raised among medical centres dealing with travel and tropical
medicine, in order not to miss a case of a fatal disease.
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A COMPARISON OF BONE MARROW SMEAR WITH
DIRECT AGGLUTINATION TEST (DAT), AND DIPSTICK
RK39 IN DIAGNOSIS OF VISCERAL LEISHMANIASIS IN
IRAN.

P225

AFRICAN TRYPANOSOMIASIS IN AN AMERICAN
TRYPANOSOMIASIS-ENDEMIC AREA IN LATIN AMERICA

MOHEBALI M.1, ELAHI B.2, AKHOUNDI B.1, MAMISHI S.2,
HAJJARAN H.1,

BENÍTEZ J.A.2, RODRIGUEZ-MORALES A.3, FRANCO-PAREDES C.1
1. Emory University School of Medicine, ATLANTA, USA
2. DGSACS-MSDS, MARACAY, VENEZUELA
3. Universidad de los andes, CARACAS, VENEZUELA

1. School of Public Health and Institute of Public Health Reasearch,
Department of Medical Parasitology, Tehran university of Medical
Science, TEHRAN, IRAN
2. Children Medical Center Hospital, TEHRAN, IRAN

African and American trypanosomiasis are diseases endemic in
parts of Africa and Latin America, respectively. Chagas disease
cases in Africa or sleeping sickness in Latin America are scant. It
becomes critical to distinguish epidemiologically, clinically and
morphologically the two agents since therapy and outcomes vary.
We retrospectively report three imported fatal African trypanosomiasis cases in Venezuela. Two cases were due to T. brucei gambiensis diagnosed in 2000 and one case with T. b. rhodesiensis in
1998. All patients came from Africa and all developed significant
neurological involvement manifested as meningoencephalitis

Background: Visceral Leishmaniasis (VL) (kala-azar) characterized
by infection of the spleen, liver, bone marrow, and reticuloendothelial system is mainly induced by L.infantum in our country.
In Iran we encounter kala-azar cases particularly in North-west
and Southern parts of Iran where are known as endemic areas for
leishmaniasis, in addition sporadic cases of VL are commonly
being reported in almost the rest of the country.
Material and methods: In a prospective study of 30 clinically suspected patients who were referred from different cities to Tehran
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University Medical Centers. We examined the stained Giemsa
smears of bone marrow aspiration and performed serological
tests including Dipstick rk39 and Direct Agglutination Test (DAT).
Results: Nine (30%) patients out of 30 had amastigote parasites
observed in their Bone marrow puncture smear.Respectively,
7 (23.7%) and 9 (30%) patients had positive Dipstick rk39 and
DAT (>1:3200) tests for anti-leishmania antibodies.
Conclusion: In this study, we revealed that in comparison to,
direct smear of bone marrow (as Gold Standard); DAT (100% sensitivity) and Dipstick rk39 (77.7% sensitivity) could be valuable
alternative diagnostic tools in diagnosis of kala-azar. We also recommend further investigations to reveal the clinical application
and cost effectiveness of serologic tests in comparison to, invasive
techniques such as bone marrow aspiration, and smear.

binding to nuclear and/or kDNA is the mechanism of action for these
diamidines - accumulation in other organelles is a source of loss. A
library of almost 2000 structurally diverse dications has been synthesized. Little is known about the effects of structure on distribution of
these compounds in trypanosomes, despite knowing anti-trypanosomal activity for many compounds. Recent studies indicate that structural modification of the diamidine backbone can lead to altered distribution and anti-trypanosomal activity, which may be due to
sequestration away from targets of interest in trypanosomes.
Investigations into the effects of structural modifications on anti-trypanosomal activity and distribution will enable us to develop more
potent diamidine compounds that are able to reach targets within
cells, without accumulating at sites of loss of compound.
P230
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ORAL MILTEFOSINE FOR TREATMENT OF VISCERAL
LEISHMANIASIS RELAPSES IN IMMUNOCOMPROMISED
HOST

EVALUATION OF THE CARD AGGLUTINATION TEST
FOR TRYPANOSOMIASIS (CATT) AS A DECISIONAL TOOL
FOR THE TREATMENT OF TRYPANOSOMA BRUCEI
GAMBIENSE INFECTION IN ANGOLA

GAIERA G., CESERANI N., RATTI D., BOSSOLASCO S., BESTETTI
A., SALA S., CINQUE P., LAZZARIN A.

INOJOSA W.1, AUGUSTO I.2, BISOFFI Z.3, WHITTY C.4, ABEL P.2,
STICH A.5

S. Raffaele Hospital, MILANO, ITALY
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4. London School of Hygiene and Tropical Medicine, LONDON, UK
5. Medical Mission Institute, Department of Tropical Medicine and
Epidemic Control, WÜRZBURG, GERMANY

Oral miltefosine is a new and simple therapy for treatment of visceral leishmaniasis, and was used also in immunocompromised host,
including HIV-infected subjects. From September 2003 to December
2004, we treated four immunocompromised host with relapse of visceral leishmaniasis occurred during maintenance therapy with liposomal amphotericin B (L-AmB, 5 mg/kg/day i.v. every two-four
weeks). Two out of four subjects were HIV-infected and two were
HIV-negative immunocompromised because of splenectomy. They
received one or more cycles (up to four) of oral miltefosine (100
mg/day p.o. for 28 days, every two to four weeks). We measured
Leishmania DNA load with real-time PCR on whole peripheral blood
samples at the baseline, weekly during therapy and 15 days after the
end of the treatment. Oral miltefosine in all cases obtained complete
resolution of clinical symptoms of relapse. In HIV-negative subjects
we observed a significant decline of parasitic load (from 9,888,474 to
<100 copies/mcg in one, and from 32,500 to <100 copies/mcg in the
other) while in HIV-positive only a partial reduction (from 129,616 to
1,896 copies/mcg in one and from 107,832 to 29,490 copies/mcg in
the other). In our experience oral miltefosine represented an alternative, simple regimen for treating relapses of visceral leishmaniasis
in immunocompromised host. Further studies are needed to validate
the efficacy of this drug in the course of the disease.

The control strategy of Human African Trypanosomiasis (HAT) in
endemic countries mainly relies on active case-finding and on the
passive surveillance of symptomatic patients.
Objective: To determine whether the Card Agglutination Test for
Trypanosomiasis (CATT) modified by serum titration, which
detects specific antibodies, is an accurate indicator of
Trypanosoma brucei gambiense infection.
Materials and methods: 14,446 individuals were actively surveyed
and 359 underwent passive surveillance in the Negage focus of
Northern Angola.
Results: A CATT titre of 1:32 in passive surveillance with disease
prevalence 10% presents a relatively high Positive Predictve Value
(PPV) of 91%, that may justify a treatment with the harmful drugs
available, even in the absence of parasitological confirmation.
The use of CATT titration in active case finding in low prevalence
areas may lead to unnecessary treatments, as the PPV is much
lower (46%). However, the optimal decision threshold (i.e., the
minimal probability of disease required in order to start a treatment) has yet to be determined.
Conclusion: CATT titration appears useful in passive surveillance
and also in active case-finding in areas of high prevalence: whereas a high titre (≥1:32) would justify a treatment in such situations,
even at lower titres (≥1:8) a CSF examination is mandatory, in
order not to miss a Stage 2 HAT. Further study is needed to determine the optimal treatment threshold of HAT.
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CANINE VISCERAL LEISHMANIASIS IN SUSPECTED
OWNERSHIP DOGS IN ARDABIL PROVINCE, NORTHWEST
OF IRAN.
HAJJARAN H., MOHEBALI M., ZAREI Z., AKHOUNDI B.,
EDRISSIAN G.H.
School of poblic health and institute of public health research
department of Medical Parasitology Teharan university of medical
sciences, TEHRAN, IRAN
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Canine visceral leishmaniasis caused by L. infantum, is endemic in
most Mediterranean regions. The disease is especially endemic in
North-west and southern parts of Iran. Dog is the principal reservoir of L. infantum in endemic foci of visceral leishmaniasis in
Iran. This study was conducted to determine of Leishmania infantum infection in suspected ownership dogs in Ardabil province.
Altogether, 30 clinically suspected ownership dogs were examined by serologic tests including Dipstick rk39 and DAT. Out of 30
dogs examined, 21(70%) and 23(76.6%) animals were found to
have anti-Leishmania antibodies using Dipstick rk39 and
DAT(>1:320), respectively.Necropsy wasperformed in all clinically
suspected dogs. From which 26(86.6%) dogs were parasitologically positive. From 26 isolates cultured, 23(88.4%) isolates were cultured successfully in Schneider,s medium with 10% FBS. RAPD-PCR
was used to determine the species of the isolates cultured. Out of
21 isolates 19 of them (90.4%) were identified as L.infantum,and
the molecular patterns of 2 isolates were similar to L. tropica. In
conclusion, Canine visceral leishmaniasis is the most endemic disease in north-west of Iran, and L.tropica are probably involved in
canine visceral disease in these areas.

ANTI-TRYPANOSOMAL ACTIVITY AND INTRACELLULAR
DISTRIBUTION OF NOVEL DIAMIDINE COMPOUNDS
IN AFRICAN TRYPANOSOMES
MATHIS A.1, HOLMAN J.1, WENZLER T.2, BRUN R.2, BOYKIN D.3,
TIDWELL R.1, HALL J.1
1. University of North Carolina Chapel Hill, CHAPEL HILL, USA
2. Swiss Tropical Institute, BASEL, CHE
3. Georgia State University, ATLANTA, USA

Four compounds are currently available to treat Human African
Trypanosomiasis, and all have problems, including toxicity, lack of
availability, high cost and they require parenteral dosing. A novel
prodrug, DB289, of the aromatic diamidine DB75, has recently completed Phase II clinical trials as an oral treatment for early stage trypanosomiasis. A novel aza analogue of DB75, DB820 and its prodrug,
DB844, have shown excellent activity in mouse and monkey models
of CNS trypanosomiasis. DB75 and DB820 have similar intracellular
distribution in trypanosome organelles, accumulating primarily in
the nucleus, kinetoplast and acidocalcisomes. Our hypothesis is that
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ORAL MILTEFOSINE IN POST-KALA AZAR DERMAL
LEISHMANIASIS (PKDL) IN A HIV-INFECTED WOMAN:
SINGLE CASE REPORT

A CHARACTERIZATION AND COMPARATIVE STUDY
OF PROTEASE ACTIVITIES IN EXTRACTS AND
EXTRACELLULAR SECRETIONS OF LEISHMANIA
(VIANNIA) BRAZILIENSIS STRAINS

GUFFANTI M.1, GAIERA G.2, CESERANI N.2, RATTI D.2,
GIANOTTI N.2, BOSSI L.3, SALMASO F. 3, BOSSOLASCO S.2,
CINQUE P.2, LAZZARIN A.2
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Instituto Oswaldo Cruz, RIO DE JANEIRO, BRASIL

Proteolytic activities of Leishmania (Viannia) braziliensis strains isolated from different geographical regions and from patients presenting distinct clinical manifestations were characterized and compared using whole-promastigote extracts and extracellular secretions. Zymographic profiles from both whole-cell extracts and
supernatants revealed high molecular weight proteolytic activities,
extended from 50 to 125 kDa. Such activities were abrogated when
10 mM o-phenanthroline was assayed, showing that enzymes
responsible for hydrolysis belong to metalloproteases class. In addition, Triton X-114 extraction of whole-cell and analysis of time
course of secreted proteases demonstrated that these metalloproteases are present as constitutive, secreted and membrane-associated enzymes. A distinct profile of metalloproteases was observed
between L. (V.) braziliensis strains. The difference observed
between strains isolated from distinct geographical region is related to previous zymodeme characterization, indicating that strains
belonging to different zymodemes present different proteases profile. In the other hand, strains isolated from patients presenting distinct clinical manifestations, but that belong to the same
zymodeme, displayed a different proteolytic profile, suggesting
that these proteases could account for immunological responses in
different forms of tegumentary disease.

Post-kala azar dermal leishmaniasis (PKDL) is rarely observed in
patients with HIV-Leishmania coinfection. We describe the case of
a woman, 42 years-old, HIV-infected since 1987, with visceral leishmaniasis in March 2003. The patient was treated with liposomal
amphotericin B (L-AmB, 3 mg/kg/day i.v. day 1->5 and 10) with complete resolution. In July 2003, multiple maculo-papular skin lesions
appeared in face and extremities becoming subsequently nodules
and plaques. We diagnosed PKDL in October 2003 demonstrating
Leishmania DNA from homogenate tissue of skin biopsy with realtime PCR and confirming by culture from bioptic tissue in NNN
medium. Leishmania DNA from whole blood samples was undetectable. We treated the patient with five complete cycles of oral
miltefosine from October 2003 to May 2004 (100 mg/day p.o. for 28
days, every 15 days). First, we observed an improvement both of
clinical findings and parasitic load until the 4th cycle (from 32.997
to 435 copies/mcg). During the 5th the skin lesions worsened with
an increase of parasitic load in bioptic tissue (3018 copies/mcg).
Therefore we started L-AmB (3 mg/kg/day i.v. days 1->5, 10, 17, 24,
31, 38) followed by maintenance regimen (L-AmB, 5 mg/kg/day i.v.
every 15 days for two months), obtaining the complete resolution
of skin lesions. In this patient treatment with oral miltefosine
showed a less effective, fast and sustained response than L-AmB.
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PROTEOME MAPPING OF THE HUMAN PATHOGEN
LEISHMANIA (VIANNIA) BRAZILIENSIS AND THE
DISCRIMINATION OF STRAINS RELATED TO DISTINCT
CLINICAL PHENOTYPES
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THE CURRENTLY ECO-EPIDEMIOLOGY STATE
OF LEISHMANIASIS IN TUNISIA: ISOENZYMATIC
IDENTIFICATION OF 128 STRAINS
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Leishmania (Viannia) braziliensis, the main causal agent of
Tegumentary Leishmaniasis in South America, produces a wide
variety of clinical manifestations that may be related both to the
host immune response and parasite gene expression. Regulation
of gene expression in kinetoplastids differs from higher eukaryotic species, being the control at the post-transcriptional level,
the major mechanism of gene regulation in these protozoans.
This consideration makes proteomic approach a valuable tool to
investigate the relationship between gene expression patterns in
parasites and clinical phenotypes. This work presents a systematic reference map of the proteins of promastigotes from some
strains of L. (V.) braziliensis. The proteins expressed at this stage
were separated over pH gradients 3-10 and 4-7, resolved in 12%
polyacrylamide gels and visualized by silver staining. The twodimensional gel analysis of L. (V.) braziliensis strains isolated from
patients with different clinical manifestations displayed about
1500 spots, among which, a number of landmark proteins were
identified by mass spectrometry. Several spots were detected as
differential proteins between strains isolated from diverse geographical regions, where distinct L. (V.) braziliensis zymodemes
have been reported. Also, different spots could be observed
between strains that belong to same zymodeme but isolated
from patients presenting diverse clinical forms. The relationship
between the different spots and the clinical manifestation is
under investigation.

Both visceral and cutaneous leishmaniasis are endemic. there is
three forms of cutaneous leishmaniasis (CL): Sporadic CL, anthroponotic CL and zoonotic CL. The identification of the Leishmania
allows the elucidation of the epidemiologic cycle and follows the
evolution of the existing foci. This is an eco epidemiologic study of
leishmaniasis in Tunisia by isoenzymatic identification of strains. It
is an identification of 128 strains. 72 are isolated from cutaneous
lesions, 10 from blood or bone marrow and 46 from liver and
spleen of leishmaniens dogs. The identification individualize three
complexes:The L. infantum MON-1 and MON-24, L. major MON-25
and L. killicki MON-8. All strains isolated from human and canine
visceral leishmaniasis (VL) belong to the L. infantum complex: This
confirms the role of this specie in the genesis of the VL. These
strains are originated from the north, the Centre and the South of
Tunisia showing the beginning of the extension of this complex.
Then, we isolated the first case from VL belonging to L. infantum
MON-24 in the Centre of Tunisia. This improves the role of this
zymodeme in the genesis of the VL and its geographical extension
towards the Centre the strains isolated from CL belonged two
complexes: 66 isolates belong to L. major MON-25 and distributed
in the Centre and the South of the country. This confirm the classical localisation of the ZCL foci. Six strains are identified as L. killicki MON-8: Three of them come from Tataouine (the original
focus of this species in the south of Tunisia) however; the three
other was isolated in three new foci in the Centre and the north
of Tunisia showing a geographical extension of L. killicki.
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DETECTION OF TRYPANOSOMA CRUZI BY POLYMERASE
CHAIN REACTION (PCR) IN DEJECTION OF TRIATOMA
INFESTANS USED IN XENODIAGNOSIS (XD) APPLIED
IN CHRONIC CHAGASIC PATIENTS

RECENT TRENDS IN HUMAN AFRICAN TRYPANOSOMIASIS
(HAT) CONTROL IN THE DEMOCRATIC REPUBLIC OF
CONGO OVER THE PERIOD 1993-2003
LUTUMBA P.5, ROBAYS J.5, MIAKA C.4, KANDE V.4, MOLISHO D.3,
DECLERCQ J.1, VAN DER VEKEN W.1, JANNIN J.2, BOELAERT M.5

ZULANTAY I., ROCHA C., MUNDACA K., ROJAS A., RODRIGUEZ
J., OLGUIN F., APT W.
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4.
5.

UNIVERSITY OF CHILE. FACULTY OF MEDICINE, SANTIAGO, CHILE

To know the sensibility and precocity of kDNA T. cruzi detection in
dejections of T. infestans used in XD applied in patients with
chronic Chagas disease, PCR was performed to a pool of dejections
obtained 30, 60 and 90 days of incubation of triatomines fed on 25
chagasic cases with positive XD (Group I) and 25 with negative XD
(Group II). All cases with positive XD have positive PCR. At 30 days
of triatomine incubation, 23(92%) cases had positive PCR, but only
11(44%) had positive XD. At 60 days, the XD was positive in 84%
of the cases and PCR was positive in 100%. 9 (36%) cases of Group
II were positive by PCR at 30 and/or 60 and/or 90 days. It is inferred
that PCR applied to triatomine dejections used in XD, is more precocious and sensible that the microscopic observation of the parasite. XD acts as biological medium which amplify T. cruzi, permitting apply PCR in the dejections. For this reasons, both tools are
complementary. Financial support: Project Fondecyt 1040731 and
DI-SAL 03/06-2

Background: In the Democratic Republic of Congo (DRC), Human
African Trypanosomiasis (HAT) reached unprecedented levels in
the nineties. This study examines the recent evolution of HAT in
DRC and evaluates control efforts.
Methods: We analysed epidemiological and financial data collected by the HAT Control Program of DRC, by donors and by
operational agencies involved in control over the period 1993 to
2003. The evaluation examined input, output and outcome indicators.
Results: Funds allocated to control, as well as the population
screened, doubled between the periods of 1993-1997 and 19982003. The number of HAT cases decreased drastically from 26,000
new cases per year in 1998 to 11,000 in 2003.
Discussion: Our analysis shows that HAT control in DRC benefited
from the regular drug supply ensured by and additional resources
provided by the WHO-Aventis public-private partnership.
However, the cessation of control efforts will expose the population to the re-emergence of the disease.
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EVALUATION OF ALTERNATIVE CONFIRMATION TESTS
FOR HUMAN AFRICAN TRYPANOSOMIASIS (HAT).
LUTUMBA P.4, ROBAYS J.1, MIAKA C.3, KANDE V.3, MUMBA D.5,
BUSCHER P.1, DUJARDIN B.2, BOELAERT M.1
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2.
3.
4.
5.
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IMT/ANVERS, ANVERS, BELGIQUE
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CUTANEOUS LEISHMANIASIS IN TUNISIA:USEFULNESS
OF PCR IN THE DIAGNOSIS
CHARGUI N.1, KALLEL K.7, BASTIEN P.6, HAOUAS N.1, AKROUT
MESSAIDI F.5, MASMOUDI A.4, ZILI J.3, CHAKER E.2, DHAHRI
BEN OTHMAN A.2, AZAIEZ R.1, CROBU L.8, MEZHOUD H.1,
BABBA H.1

Introduction: The efficacy of population screening for Human
African Trypanosomiasis (HAT) is seriously limited by low sensitivity of the parasitological confirmation tests. Concentration techniques such as mini Anion Exchange Concentration Technique
(mAECT) and Centrifugation en Tube Capillaire (CTC) were developed but their value in field circumstances needs to be assessed.
We studied the validity, cost and feasibility of the mAECT, CTC and
Card Agglutination Test for Trypanosomiasis (CATT) dilution as
alternative confirmation tests.
Methods: In 2004 we screened 6502 persons for HAT in
Kwamouth, Democratic Republic of Congo. Persons with a positive CATT whole blood were subjected to gland puncture, fresh
blood, thick blood film, mAECT, CTC, and CATT dilution.
Sensitivity and specificity of the confirmation tests were calculated using the combination of all parasitological tests as a reference
standard. Each method was costed and its feasibility was assessed
by interviewing the technicians.
Results: All parasitological methods had specificity of 100%.
Sensitivity was 76.2% CI 95% [68.6-82.7] for mAECT, 57% CI 95%
[48.7-65] for CTC, and 45% CI 95% [36.9-53.3] for the classical parasitological methods. CATT diluted at 1/8 had a sensitivity of 78.3
CI 95% [70.7-84.8] and a specificity of 60.2%, CI 95% [53.2-66.8].
Cost per test was ⇔ 2.977 for mAECT and ⇔ 0.863 for CTC.
Feasibility was deemed comparable.
Discussion: CTC and mAECT would bring a considerable improvement to HAT active case finding. Several possible algorithms will
be discussed.
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UMR 5093 CNRS/ Université de Montpellier I, MONTPELLIER, FRANCE

Leishmaniasis is a parasitic disease caused by the protozoan
haemoflagellate Leishmania. The diagnosis of Cutaneous
Leishmaniasis is usually based on clinical and epidemiological criteria but confirmation of this diagnosis still relies on the parasitological observation of the parasite in direct smears or in vitro
cultures. Molecular tools, such as PCR have shown excellent
results in the diagnosis of leishmaniasis. In this study we assessed
the interest of the PCR in the diagnosis of Cutaneous
Leishmaniasis in Tunisia and compared the results with those
obtained by classical methods. A total of 820 patients presenting
with cutaneous lesions suggestive of cutaneous leishmaniasis
were included in this study. The samples from these patients were
subjected simultaneously to microscopy examination, in vitro culture, and PCR. A specific PCR of Leishmania was chosen and optimized in our laboratory by using primers R221 and R332. Each
sample was tested in duplicate. A positive control with
Leishmania DNA and a negative controle with water were included in each test. To confirm the specificity of signals obtained, PCR
products from PCR- positive samples were Southern- blotted and
hybridised. PCR was positive in 452/820 of cases, microscopical
examination and in vitro culture was positive in respectively
377/820 and 88/820 of cases. If we consider positive cases as the
cases positive with at least one method, the sensitivities of PCR,
microscopical examination, and in vitro cultivation would be
98.9%, 82.4%, and 19.2% respectively. The PCR is a method which
can improve quality of the biological diagnosis of this pathology.
Indeed, 95 cases gave a positive result only with PCR, it constitutes
a good method complementary to the direct examination.
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IL-1 B AND CHEMOKINE PATTERNS IN PATIENTS WITH
HUMAN AFRICAN TRYPANOSOMIASIS

LES LEISHMANIOSES EN ALGÉRIE: SITUATION
ÉPIDÉMIOLOGIQUE ACTUELLE

BODA C.4, COURTIOUX B.1, JOSENANDO T.3, VATUNGA G.3,
MENGUE P.2, BOUTEILLE B.1, JAUBERTEAU-MARCHAN M.O.5
BISSER S.4.

FOUATIH Z., MESLI M.
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5.

Lab. de Biostatist. Fac. Méd.Oran, ORAN, ALGÉRIA

L’Algérie connaît une recrudescence de la maladie. Il y a eu trois
grands recensements de la leishmaniose en Algérie. Le premier
entre 1965 et 1975 où seuls 497 cas ont été recensés, la seconde
période (1975-1984) avec 700 cas alors que la troisième période
(1985-1990), plus de 1200 cas ont été recensés. Pour la seule
année 2003, plus de 14 000 cas ont été déclarés. Le foyer en
Kabylie est toujours actif car la région est propice à la prolifération des phlébotomes, du fait de l’existence de maisons anciennes, fissurées, environnement non assaini, présence des eaux
usées à ciel ouvert, nombreux chiens errants et domestiques.
L’incidence de la Leishmaniose cutanée pour la ville de Draa El
Mizan est de 58/100 000 habitants en 1999 et est descendue à
8/100 000 en 2002 après traitement aux insecticides. Pour la leishmaniose viscérale, elle est passée de 7/100 000 en 1999 à 2/100 000
en 2002. À partir de cette date, il y a eu recrudescence de la maladie dans plusieurs wilayas du pays pour atteindre plus de 14 000
cas en 2003. Même des wilayas comme celle d’Oran, jusque là
indemne, pas moins de dix cas ont été recensés en 2001. Ainsi,
depuis les années 90, la maladie connaît une extension vers le
centre et l’ouest du pays. La maladie semble se propager vers toutes les wilayets (département) du pays. Cette situation est d’autant plus alarmante car l’extension de la maladie peut également
aggraver la situation épidémiologique de la tuberculose et du
VIH/SIDA du fait des co-infections. Cette situation laisse sousentendre qu’il y a eu modification écologique avec une plus grande prolifération de vecteurs et l’existence d’un réservoir au sein
même des villes côtières. Dans ce contexte, nous avons initié deux
enquêtes épidémiologiques et formulé un projet dans le but de
contribuer à l’élaboration de stratégies de prévention.

IENT, LIMOGES, FRANCE
PNLTHA, LIBREVILLE, GABON
ICCT, LUANDA, ANGOLA
CIRMF, FRANCEVILLE, GABON
EA 3842, LIMOGES, France

Our aim is to understand mechanisms of transmigration at the
blood brain barrier in order to identify reliable markers of central
nervous system (CNS) involvement in Human African
Trypanosomiasis. Paired serum and cerebrospinal fluid (CSF) samples collected during active field surveys in Angola and Gabon
were screened for Il-1b?and chemokines (MIP-1a,??MCP-1, IL-8,
RANTES). Fifty seven parasitologically confirmed patients were
identified and classified according to CSF cell count and presence
of trypanosomes. Four controls were also included. Treatments
were administered according to national program guidelines.
Three groups were further distinguished for our study: first stage
(n=20), second stage (n=19) and intermediate stage (n=18)
patients. Intermediate stage patients were those with discordant
CSF patterns. In blood, results showed elevated chemokine levels
but no specific patterns even when compared to controls from
endemic areas. However in CSF, except for RANTES, chemokines
and IL-1b were significantly associated to the second stage
patients. Controls, intermediate and first stage patients had significantly identical patterns suggesting that those patients had no
CNS involvement. However, mechanisms of lymphocyte transmigration at the blood brain barrier need to be assessed further as
in each group some patients despite high CSF cell count had no
chemokine secretion. These secretions could be correlated to disease severity or outcome. Further investigations are currently
under progress.

P243

EVALUATION AND COMPARISON OF INDIRECT
IMMUNOFLUORESCENT AND DIRECT AGGLUTINATION
TEST (DAT) IN VISCERAL LEISHMANIASIS
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DOGS AS SENTINELS OF THE TRANSMISSION OF
TRYPANOSOMA CRUZI: IS THE CONCEPT VALID IN
FRENCH GUIANA?

MOGHADDAM D.D., HEJAZI H., HEJAZI H., GHASEMI M.
School of Medicine, ISFAHAN, IRAN

VANESSCHE C.1, FRENAY D.2, BLANCHE D.3, AZNAR C.3,
MAÎTRE M.4

Human visceral leishmaniasis is endemic in several foci in IRAN,
such as Ardebil and Fars provinces (in North western and south
part of IRAN) and in some region as sporadic. In this study DAT was
compared with IFAT for the diagnosis of visceral leishmaniasis in
patients suspected of kala-azar.A total of 70 serum samples collected from suspected kala-azar patients mainly in the kala-azar
endemic areas.The leishmania infantum antigens (MHO/TN/80/
IPTi) for these studies were prepared and standardized in parasitology Dept. The principal phases of the procedure from making
DAT antigen were mass production of promastigotes of leishmania in the RPMI1640 + fetal bovine serum, Trypsiniznation of parasites, staining with coomassie blue and fixing with formaldehyde.
The human serum samples were tested by DAT, as well as, by IFAT,
with the L.infantum antigen prepared in our laboratory. The sero
positive rate (SPR) with DAT in titers of ≥ 1:3200 was 91.4% and
with IFAT in titers of ≥ 1:80 was 94.3%.
Geometric means of reciprocal titers (GMRT) were 6309 for DAT
and 692 for IFAT. Therefore, as the titers of ≥ 1:3200 are usually
considered positive in DAT. The titers of ≥ 1:80 were regarded as
positive in IFAT. The coincidence of the two tests were 92%. These
results showed that a simple local laboratory with one or two
trained technicians is quite sufficient for DAT, sero-diagnosis and
serological survey of kala-azar in an endemic area. According to
the results of these studies, it seems that in Kala azar endemic
areas, the clinical symptoms of Visceral leishmaniasis, particularly
among the children with DAT antibody titers ≥ 1:3200 is a good
indication for specific treatment of Kala-azar.

1. Clinique Vétérinaire, Cayenne, CAYENNE, GUYANE (FRENCH GUIANA)
2. Clinique Vétérinaire, Rémire-Montjoly, RÉMIRE-MONTJOLY, GUYANE
(FRENCH GUIANA)
3. Parasitology-Mycology- UFR Médecine Antilles Guyane et Centre
Hospitalier de Cayenne, Cayenne, French Guiana, CAYENNE, GUYANE
(FRENCH GUIANA)
4. Cabinet Vétérinaire, Matoury, MATOURY, GUYANE (FRENCH GUIANA)

The authors report the recent apparition of cases of canine acute
Chagas Disease in urban and rural areas of French Guiana. From
January 2003 to February 2005 nine parasitologicaly confirmed
cases have been observed. Eight cases have been suspected
because of a positive serology with the DiaMed ID-PaGIA Chagas
antibody test. Four other cases were clinically suspected due to
probable materno-foetal transmission. Investigation of the owners and breeders of these dogs are underway. The entomological
survey showed the presence of sylvatic vectors in the vicinity of
the properties affected. These observations may reflect the emergence of acute canine Chagas disease. Another possibility is that
this diagnosis was previously underestimated until it became the
focus of recent interest.The Concept of dogs as sentinels as been
introduced by Castañera M. B. (1998) in north-western Argentina
to evaluate the risk of transmission of T. cruzi. This concept has
been validated in a domestic transmission epidemiology. The surveillance of canine T. cruzi infection could thus be used in as an
early warning system in the Amazonian context where vectors are
purely sylvatic.
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EFFICACY AND TOLERABILITY OF IMPAVIDO
(MILTEFOSINE) IN REFRACTORY VISCERAL LEISHMANIASIS

CONGENITAL TRANSMISSION OF TRYPANOSOMA CRUZI
IN THE CITY OF CORRIENTES

ENGEL K.R.1, SINDERMANN H.2, BOMMER W.1, ENGEL J.2

BORDA C., REA M., MOSQUEDA L.

1. Georg-August University of Göttingen Institute of Hygiene,
GÖTTINGEN, GERMANY
2. Zentaris GmbH, FRANKFURT, GERMANY

CENTRO NACIONAL DE PARASITOLOGIA Y ENFERMEDADES TROPICALES,
FACULTAD DE MEDICINA, UNIVERSIDAD NACIONAL DEL NORDESTE,
CORRIENTES, ARGENTINA

Resistance of visceral Leishmaniasis against first line antimonybased standard therapy in India and the high relapse rate in
patients co-infected with HIV represent a growing problem.
Impavido® (Miltefosine) is the first available oral treatment
against visceral Leishmaniasis in adults and children, with promising results also in cutaneous Leishmaniasis. The clinical data of
phase II and III studies were analysed regarding 6-month final
cure rate and tolerability of newly diagnosed, relapsed, and
refractory patients treated with the standard dose regimen of 100
mg per day over 28 days. Clinical efficacy was numerically highest
in the group of antimon resistent adults and children without
major tolerability differences. Based on these promising clinical
results Impavido® was introduced in a compassionate use program for 39 visceral Leishmaniasis therapy refractory patients coinfected with HIV. Prior to Impavido® treatment the patients
underwent multiple courses with liposomal amphotericin B, antimonial drugs and others. Out of 39 patients 16 (41%) achieved
initial cure after 30 days (median) of treatment with 100 mg
Impavido®/day, 9 (23.1%) were clinically improved, 9 (23.1%)
failed treatment and 5 (12.8%) were not assessable. Cure and
clinical improvement were also observed in subsequent
Impavido® treatment courses following relapse. Tolerability even
after more than 60 days treatment was remarkable good.
Impavido® was recently approved also in Germany. Miltefosine is
highly active in antimonial resistent visceral Leishmaniasis
patients and demonstrates promising clinical activity in therapy
refactory HIV/visceral Leishmaniasis coinfection.

Chagas disease is endemic in the province of Corrientes for the
vector transmission and the blood transfusion, but there were not
references about the vertical transmission. The objective of this
work is to evaluate the importance of this transmission form in
the region in 16 children derived of assistance services whose
mothers were seropositive but asymptomatic (six of them with
positive xenodiagnosis). The following studies were carried out:
Strout concentration technique, indirect inmunofluorescence test
and xenodiagnosis. Of the 16 studied children, in three the presence of the parasite was demonstrated. In two of three and five
years old the parasitism was demonstrated only for the xenodiagnosis technique. The three children were born to term with
normal weight and without symptoms. All inhabited housings
free of bugs. Their clinical evaluation (electrocardiogram and
echocardiogram, electroencephalogram and thorax x-ray) and of
laboratory (hemogram) were normal, although one of them presented hepatomegalia. They received treatment during 30 days
Radanil® (5mg/kg/día). In the controls after treatment the serodiagnosis was not reactivate and the Strout exam and xenodiagnosis were negatives for Trypanosoma. cruzi. The girl of five years
had not continued the treatment control. In spite of the scarce of
the number of mothers with Chagas disease seropositive, we have
demonstrated that the congenital transmission also exists and it is
important in this region.
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APOPTOSIS AND FAS/FAS-L EXPRESSION ARE
ASSOCIATED WITH LOW PROLIFERATIVE RESPONSE
OF PBMC FROM CHAGAS’ DISEASE PATIENTS WITH
HEART FAILURE
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MILTEFOSINE (IMPAVIDO®) - FIRST ORAL THERAPY
OF LEISHMANIASIS

RODRIGUES V., AGRELLI G.S., LEON S.C., TEIXEIRA D.N.S.,
RODRIGUES D.B.R., TOSTES S.

ANDERS G.1, ZERPA O.1, SOTO J.2, SUNDAR S.1,
BHATTACHARYA S.1, SINDERMANN H.1, ENGEL J.1
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Chagas’ disease is caused by the parasite Trypanosoma cruzi. The
disease affects 16 to 18 million patients in South America and
heart involvement is the major cause of morbidity and mortality
of the disease. Heart failure is the most severe clinical manifestation of chronic phase of infection. It is characterized by an intense
inflammatory cell infiltrate and fibrosis. The intensity and nature
of immune response may be associated with the clinical outcome
of the disease. Regulation of immune response is well characterized on acute phase of experimental infection. In murine models,
low proliferative response and T cell apoptosis has been observed
during acute infection. In this study, the immune response, of
patients in the chronic phase of infection, was analyzed. Patients
were group as: a) asymptomatic (Asy) i.e., without commitment
of heart or digestive system-; b) with heart failure (HF), which represents the most severe clinical form of Chagas’ disease. Patients
with HF present significant lower PBMC proliferative response to
T cruzi antigens when compared with Asy patients. This low
response was associated with antigen induced apoptosis, as analyzed by Anexin-V flow cytometric assay. Apoptosis of PBMC and
consequently low proliferative response was also associated with
double Fas/Fas-L expression and high production of TNF-alpha, a
cytokine know to induce programmed cell death. These results
suggested that apoptosis of PBMC, probably triggered by TNFalpha and double expression of Fas/Fas-L, may implicate on
immune regulatory mechanism during the chronic phase of
Chagas’ disease. Supported by FAPEMIG.

This presentation summarizes the published and ongoing studies
on the efficacy and safety of miltefosine in different forms of
leishmaniasis. The therapeutic potential has been investigated in
patients with visceral (VL), cutaneous (CL), mucocutaneous (MCL),
and diffuse cutaneous leishmaniasis (DCL), and in addition, also in
HIV-co-infected patients. Miltefosine has proved to be highly
effective for the treatment of VL in India (95%), with similar efficacy and tolerance rates achieved in both, in hospital care (PhaseIII-study) as well as in an out-patient setting (phase-IV-study).
Studies of Old World and New World CL indicate the usefulness of
miltefosine in the therapy of CL. Ongoing trials in Bolivia (MCL)
and Venezuela (DCL) are giving new hope to patients suffering
from progressive facial disfigurement by achieving excellent initial responses. Miltefosine appears to be an excellent drug for the
treatment of these severe and chronic forms of leishmaniasis.
Only long term follow up will show final cure rates. In HIV-coinfected patients in Spain and in Ethiopa (study by MSF) miltefosine proved to be beneficial as well. In children down to an age
of 2-3 years the efficacy and safety of miltefosine has been
demonstrated. The main side effects of miltefosine are transient,
1-2 days of nausea and vomiting in about 30% of patients. As a
conclusion, miltefosine has been tested extensively by now. It
needs to be implemented for therapeutic use, and can be recommended for ambulant care.
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QUANTITATIVE AVALIATION OF FIBROSIS AND MAST
CELLS NUMBER IN THE TONGUE OF AUTOPSIED
CHRONIC CHAGASIC PATIENTS
1

1

2

LEISHMANICIDAL COMPOUNDS FROM PLANTS
COLLECTED IN AN ANDEAN BOLIVIAN VALLEY
ACEBEY L.1, JULLIAN V.1, ESTEVEZ Y.1, APAZA A.2, BECK S.2,
RUIZ G.3, GIMENEZ A.3, LEMESRE J.L.4, VALENTIN A.1, MOULIS
C.1, SAUVAIN M.1

2

PEREIRA S.A.L. , RODRIGUES D.B.R. , REIS M.A. , TEIXEIRA V.P.A.
1. Universidade de Uberaba, UBERABA, BRAZIL
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1.
2.
3.
4.

It is known that Chagas’ disease (CD) is the disease that evolves to
a chronic inflammatory state and the mast cells exert an important role in the formation of connective tissue in this inflammatory response. The purpose of this study was to carry out quantification of the fibrous connective tissue and the mast cells in the
tongues of chronic chagasic (CC) individuals and comparing with
those of non-chagasic (NC) ones. Twenty four reports from complete autopsies at the Triangulo Mineiro Medical School, Brazil,
were selected. These individuals were subdivided in chagasic or
non-chagasic, ten cases and fourteen cases, respectively.
Fragments were collected for histological processing. A quantitative assessment of the neoformation fibrous connective tissue and
mast cell density was carried out. The fibrous connective tissue in
the tongue were greater in the CC patients than in the NC
patients (p<0,001). In the chagasic patients it was observed positive and significant correlation when we compared the fibrous
connective tissue neoformation and the mast cells density
(rS=+0.620; p=0.0021). It is therefore possible to conclude that
that the tongues of chagasic individuals present an increase in
fibrous connective tissue neoformation when compared to those
of non-chagasic individuals. Furthermore, there was a positive
and significant correlation between the percentage of fibrous
connective tissue and the density of mast cells. These morphological findings suggest that the isolated anatomopathological study
of the tongue, or even when associated with the study of other
organs, can bring diagnostic and pathogenetic subsidies for a better knowledge of the chronic phase of CD.
Supported by: FAPEMIG, CNPq and CAPES.
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The search for molecules with leishmanicidal activities in plant
extracts is one of the objectives of our laboratories. Ethanolic
extracts (248) from organs of 126 different vascular plants representative of the biodiversity of a Bolivian humid mountain forest
near Tunquini (Cotapata National Natural Park) were evaluated in
vitro against Leishmania amazonensis. A colorimetric method
based on the reduction of tetrazolium salt MTT was used to measure the viability of L. amazonensis promastigote and amastigote
stages using amphotericin B as positive control. Nine extracts
showed interesting leishmanicidal activities (IC50 values between
10 to 30 µg/mL on promastigotes). For one of the extracts from
the stem bark of a plant belonging to the Chloranthaceae family,
bio-guided fractionation was performed by successive TLC and
flash silica chromatography. Two similar molecules were isolated
with an IC50 of 10µg/mL on promastigotes and less than 10µg/mL
on axenic amastigotes (Amphotericin B IC50 = 0.3 µg/mL). The
chemical structure elucidation is on course. The greater activity of
the isolated natural products on the amastigote model, show the
specific chemosusceptibility of the parasite at the mammalian
stages. The next steps will be the evaluation of the leishmanicidal
activity on L. amazonensis infected macrophages.
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NEW OXYGENATED CLERODANE DITERPENOIDS FROM
LAETIA PROCERA (POEPP.) EICHLER (FLACOURTIACEAE)
WITH ANTIPLASMODIAL AND ANTILEISHMANIAL
ACTIVITIES
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POSTMORTEM MORPHOLOGICAL STUDY OF
THE TONGUE FROM PATIENTS WITH CHRONIC CHAGAS’
DISEASE

JULLIAN V.1, BONDUELLE C.1, VALENTIN A.1, ACEBEY L.1,
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During a screening of the French Guiana flora to find new antimalarial agents, we found that extracts of Laetia procera
(Flacourtiaceae) displayed significant activities against culture of
P. falciparum in vitro. Bioassay guided fractionation of a trunk
bark extract of the plant gave us six oxygenated clerodane diterpenoids, four of them being new compounds, and one new
butenolide. These clerodane diterpenoids display interesting
activities against P. falciparum: IC50 are up to 0.5 mM on FcB1 and
F32 strains, with a selectivity index of 6.8 for the most active compound. Some of these diterpenoids also display moderate activities against Leishmania amazonensis promastigote and amastigote axenic stages.

The occurrence of pathological processes and infectious agents in
human tongues has already been described. The purpose of this
study was to evaluate morphologically the tongue of individuals
with chronic Chagas’ disease in comparison to the non-chagasic
ones. Twenty four reports from complete autopsies at the
Triangulo Mineiro Medical School, Brazil, were selected. They
were subdivided in chagasic individuals (10 cases) or non-chagasic
ones (14 cases). The fragments were collected to histological and
histochemical processing. The morphometric analysis was accomplished for the tongue salivary glands duct (SGD) lumen area. In
three chagasic individuals, perineuritis in nervous threads of the
tongue with mononuclear cells infiltrates was found, and two of
them showed megaesophagus and megacolon. A case of perineuritis was also found in a chagasic subject that did not have
megaesophagus or megacolon. The immunohistochemical reaction for T. cruzi was negative for all cases. The intensity of the
inflammation (73.73 versus 38.09%), and of the SGD lumen area
(4,606.20 versus 3,220.98mm2) was significantly higher in the chagasic individuals. We concluded that the chagasic individuals
show SGD dilatation, which probably would have relation with
alterations that may occur during the acute phase and would persist during the chronic phase. The inflammatory exsudate found
in the chagasic individuals is according to those described in comparative studies on the digestive tract and cardiac muscles. These
morphological findings suggest that the anatomopathological
study of the tongue may bring for a better knowledge of the
chronic phase of Chagas’ disease. Support by FAPEMIG, CAPES
and CNPq.
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MORTALITY OF CHAGAS’DISEASE AND LAST THREE
DECADES: ANALYSIS OF AN AUTOPSY SERVICE
SÀ C.O.1, LAGES R.S.V.1, REIS M.A.2, TEIXEIRA V.P.A.2,RODRIGUES V.2,
PEREIRA S.A.L.1, RODRIGUES D.B.R.1
1. Uniube, UBERABA, BRAZIL
2. Faculdade de Medicina do Triangulo Mineiro, UBERABA, BRAZIL

Chagas’disease, is caused by the parasite Trypanosoma cruzi, affect
up to 18 million patients in South America and heart involvement
is the major cause of morbidity and mortality of the disease. On
the decade of seventy, a coordinate effort to eradicate vectorial
transmission of the disease was established. In Brazil, the control
of Triatoma infestans transmission was achieves, but 8 milhons of
infected subjects steal demands medical attention. In this study,
the mortality of Chagas’disease was estimate in autopsy service of
a Public clinical hospital situated at Uberaba, Minas Gerais state, in
a region where Chagas’disease was endemic. The occurrence of
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infection was evaluates by the presence of anti-T.cruzi antibodies
and the cause of death was established by clinical and
anatopathological aspects. We observed that during the decade of
seventy, 29.7% of the subjects submitted to autopsies were infected by T.cruzi and 50% on them succumb due to Chagas’disease. On
the decade of eighty, 22.8% of autopsies were infected by T.cruzi
and 49.7% of them died due to Chagas’disease. On decade ninety
there were 9.2% and 28.5% of infected subjects and death caused
by the infection, respectively. These data shows that the interruption of transmission was followed by a decrease in morbidity and
mortality and suggest that the severity of infection was reduced
after interruption of transmission. We may argue that it can be
due to reduced of multiple exposition or that the most susceptible
subjects succumb soon after the establishment of the infection.
Supported by FAPEMIG and CNPq.

variability indicators. Yearly variations comparisons and medians
trends deviations for disease incidence and climatic variability were
made. Statistical analysis used SPSS (conf. 95%). During this period
a considerable climatic variability was present, strong El Niño during 6 years and strong La Niña for 8. In this period, 18765 leishmaniasis cases were registered in both departments(11947, NSt and
6818, St), mean 521.5 cases/year(673.72 and 378.8 cases/year,
respectively). During El Niño years disease increase of 15.1% and
7.7% was respectively, whilst in La Niña a decrease of 6.8% and
12.3%. When mean annual cases number was compared between
La Niña and El Niño years, we found significant differences at
NSt(p=.048) but not in St(p=.053). Climate is changing at an
unprecedented registered-rate. Shifts in insect distribution indicate
their importance. Climate is a relevant temporospatial vectors distribution determinant. This initial data reflected climate importance on leishmaniasis incidence in Northeastern Colombia, and
open further investigations in the area related to forecasting and
monitoring systems in public health systems.

P253

REGULATORY CYTOKINES EXPRESSION ON HEART
INFLAMMATORY CELL IN CHAGAS’ DISEASE PATIENTS
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RODRIGUES D.B.R.1, REIS M.A.2, TEIXEIRA V.P.A.2, TOSTES S.2,
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COMPARISON OF LEISHMANIN SKIN TEST BY USING
FOUR DIFFERENT ANTIGENS PREPARED FROM L. MAJOR
AND L. TROPICA

1. Uniube and FMTM, UBERABA, BRAZIL
2. Faculdade de Medicina do Triangulo Mineiro, UBERABA, BRAZIL

HEJAZI H.1, KHAMESIPOUR A.2, BONAKDAR SAKHI H.R.1,
ESLAMI G.1

Chagas’ disease is caused by the parasite Trypanosoma cruzi, affect
up to 18 million patients in South America and heart involvement
is the major cause of morbidity and mortality of the disease. The
mobilization of the immune system is relevant to the reduction of
the parasite load; however, it can contribute to the development
of lesions observed in some patients during the chronic phase.
Most clinical occurrences of chronic Chagas’ disease are currently
believed to be caused by the immune response to the parasite and
inflammatory reaction elicited by it. In this study, we analyzed
cytokinesproduced by heart infiltrated inflammatory cells in
21 samples obtained from autopsies of Chagas’ disease patients.
Left ventricular sections were analyzed by immunohistochemistry
using monoclonal antibodies to human IL-4, IFN-gamma, TGF-beta
and rabbit anti human TNF-alpha, and iNOS. Fibrosis and inflammatory cells infiltrate were analyzed by sirius red stain and hematoxilin-eosin respectively.
Results: Both, IFN-gama and IL-4 producing cells were observed,
although the IFN-gamma positive cells were significantly higher.
TNF-alpha, TGF-beta and iNOS was observed on 65%, 62% and
94% of examined sections. An association of TNF-alpha producing
cells with the occurrence of heart failure was observed.
Discussion: The results presented here shows that a Th1 like
response was observed on heart inflammatory cell infiltrate in
Chagas’ disease patients. Fibrosis was observed on all sections and
was more intense on patients with heart failure, although a significant difference was not observed. No significant correlation
were observed among the number of TNF-alpha and TGF-beta
producing cells with the degree of fibrosis. Supported by FAPEMIG
and CNPq.

1. Isfahan University of Medical Sciences, ISFAHAN, IRAN
2. Tehran University of Medical Sciences, TEHRAN, IRAN

Leishmaniasis is a tropical disease transmitted by the bites of different species of sandflies. Iran is endemic to cutaneous leishmaniasis (CL) both zoonotic and anthroponotic. Recovery and protection in leishmaniasis depend on Cellular Mediated Immune (CMI)
response, CMI is measured by Leishmanin Skin Test (LST). Currently
used leishmanin contains intact L. major promastigotes inactivated by thimerosal. In this study 4 different preparation of leishmanin antigen were produced from L. major and L. tropica at Razi
Institute, briefly, L. major and L. tropica were grown in RPMI-1640
media supplemented with FCS, promastigotes were harvested at
stationary phase, each preparation was divided in two, one was
killed by thimerosal and the 2nd one by freeze/thawing for
7 times, the final concentration of thimerosal in all leishmanins
were 0.01%. The leishmanin preparations were coded as A1, A2,
A3, A4. In order to compare the 4 types of leishmanin, the volunteers from ZCL endemic areas with active lesion or history of CL
who were willing to participate and sign an informed consent
were double blind randomly received two types of leishmanin. The
induration was recorded by Ball-point-pen method and erythema
was also recorded at 48-72 hours post inoculation. The results
showed that in ZCL endemic area the induration induced by L.
major leishmanin was higher than induration induced by L. tropica but not significantly. The sensitivity and potency of the two
freeze/thawed leishmanin from each species are almost equal. It is
concluded that cross reactivity of the species of Leishmania exist
and leishmanin antigen from one species could be used to check
the immune response against the other species.
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POTENTIAL EFFECTS OF CLIMATE VARIABILITY
ON LEISHMANIASIS EPIDEMIOLOGY IN NORTHEASTERN
REGION OF COLOMBIA: SANTANDER AND NORTH
SANTANDER DEPARTMENTS
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COMBINATION OF IN VITRO AND IN VIVO METHODS
FOR ISOLATION OF ‘LEISHMANIA PARASITES’
HAJJARAN H.1, JAFARIAN S.2, MOHEBALI M.2, ZAREI Z.2,
AKHOUNDI B.2, CHAREDAR S.2

CARDENAS R.1, SANDOVAL C.M.2, RODRIGUEZ-MORALES A.J.3
1. Instituto Departamental de Salud de Norte de Santander, NORTE DE
SANTANDER, COLOMBIA
2. Grupo de Investigación en Enfermedades Parasitarias, Tropicales e
Infecciosas, Universidad de Pamplona, PAMPLONA, COLOMBIA
3. Universidad de Los Andes, TRUJILLO, VENEZUELA

1. Institute of Public Health Tehran University of Medical Science.,
TEHRAN, IRAN, ISLAMIC REPUBLIC OF
2. Tehran University of Medical Science, TEHRAN, IRAN, ISLAMIC
REPUBLIC OF

Initial isolation is the process whereby Leishmanial organisms are
removed from their host and transferred either to an experimental
animal or into culture media, so that multiplication can occur. In
vitro isolation offers advantages including, time consumption (57days), less expensive and Cryo of promastigotes. In the other way,
disadvantages of this method are some species of Leishmania
extremely difficult to culture and sterile conditions may be difficult
to attain in the field, so some culture media contaminate by bacteria or fungi organisms. In vivo isolation has advantage like com-

Leishmaniasis are transmitted in Americas by Lutzomyia spp., mostly in endemic zones. Previous asian and italian studies indicated
potential changes in vectors climate-related-distribution, but
impact outcomes are still need to be studied worldwidely. For this
reason we report possible climatic impacts and El Niño events during 1985-2002 on leishmaniasis (ATL/AVL) in Santander(St) and
North Santander(NSt) depts, Colombia. Climatic data was satellitally obtained; and epidemiological from Health Ministry. NOAA climatic classification and SOI/ONI indexs were used as global climate
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plete aseptic technique is not required and its disadvantage is that
no all species of Leishmania infect any one kind of lab animal. In
this study, we are used combination of above methods of isolation.
12 Leishmania isolates (CL & VL) removed from human infection
and animal reservoirs (Dog) and cultured them in different culture
media. Which collected from Ardebil and Khorasan provinces. 0.1
to 0.2 ml of the culture media were contaminated by bacteria Spp
and fungi inoculated into the foot-pad of susceptible hamsters and
removed of samples for inoculation into culture media 7-10 days
later. From 12 Leishmania isolates that were inoculated into the
foot-pad of golden hamster, 7 of them (58.3%) grew in the culture
median. All the five isolates had been showed fungi and bacterial
infection previously were decontaminated 7-10 days post of footpad inoculation. In conclusion, combination of in vitro and in vivo
isolation can be used for decontamination of Leishmania isolates
from fungal and bacteriological contamination.

study, the effectiveness of Leish-111f immunization via mucosal
route was evaluated. BALB/c mice were administered with Leish111f i.n. with or without cholera toxin (CT) adjuvant. The treatment was repeated 5 times weekly. In all i.n. treated mice with
Leish-111f plus CT, detectable levels of Leish-111f specific IgG1 and
IgG2a were produced after 3rd and 4th administration, respectively. Only low level of Leish-111f specific IgG1 was detected in 3
out of 9 i.n. treated mice with Leish-111f alone. After in vitro restimulation, splenocytes of mice i.n. immunized with Leish-111f
plus CT showed IFN-gamma production in response to Leish-111f,
but not those of mice i.n. treated with Leish-111f alone. Two
weeks after the last immunization, 106 L. major promastigotes
were injected intradermally at the tail base. In mice non-treated
and i.n. treated with Leish-111f alone, progressive nodule associated with ulcer was formed. However, in mice i.n. immunized with
Leish-111f plus CT, lesion development was completely controlled.
These results suggested that intranasal immunization with Leish111f in combination with CT adjuvant induces Th1 type immunity
and protects mice from L. major infection.
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CUTANEOUS LEISHMANIASIS LESION DEVELOPMENT
IN INDIVIDUALS WITH NEGATIVE OR POSITIVE
LEISHMANIN SKIN TEST
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DOMICILLARY TREATMENT OF INDIAN KALA-AZAR
WITH ORAL MILTEFOSINE

SHARIFI I.1, KHAMESIPOUR A.2, AHMADI MOUSAVI M.R.1,
FEKRI A.1, AFLATONIAN M.R.1, NADIM A.3, DOWLATI Y.2,
MODABBER F.2
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IRAN, ISLAMIC REPUBLIC OF
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Oral miltefosine has been approved recently for the treatment of
visceral leishmaniasis in India based on the clinical trials conducted
solely on patients kept under strict observation in the hospital. In
this study we tested the safety and efficacy of oral miltefosine in
367 patients treated at home with weekly monitoring of compliance. This was part of a multicenter study in which 1167 patients
were enrolled at 14 centers. After baseline screening, patients
were enrolled and were given the drug for one week and asked to
come with empty blister packs and supply was replenished weekly. Initial cure was evaluated at the end of treatment and it consisted of remission of signs and symptoms with parasitological
cure. Patients were followed and absence of signs and symptoms
suggestive of relapse at six months indicated final cure. Mean age
of the patients was 19 years (median 14years), and 167 patients
(46%) were aged <12 years. Male: female ratio was 1.6: 1, and
12% patients had failed previous antileishmanial treatment. At
the end of treatment there was regression of spleen from a pretreatment level of 4.4 cm to 0.7 cm, and hemoglobin, total leucocyte count and platelets improved from a pretreatment level of 7.2
gm/dl, 3442/mm3 and 132821/mm3 to 8.6 gm/dl, 8626/mm3 and
334531/ mm3, respectively. The drug was well tolerated by most
patients except in 7 (1.9%) in whom treatment was stopped due
to adverse events. During follow up, 23 (6%) relapsed. Two patient
died due to unrelated causes and 7 (1.9%) were lost to follow up.
Thus, 328 (89.4%) were finally cured at six months. Domiciliary
treatment of oral miltefosine is well tolerated and is highly effeicacious. Improved compliance ensured through observed therapy
can further improve its efficacy.

Anthroponotic Cutaneous Leishmaniasis (ACL) caused by L. tropica
is one of the major health problems in Bam, south-east Iran.
Leishmanin skin test is usually used in Leishmania vaccine trials,
and those with a reaction to leishmanin are excluded due to 2 reasons; first of all for safety issues and secondly due to a general
believe that LST positive individuals are resistant to CL. The objective of this study was to assess the incidence rate of ACL in population with no history of CL and no response to leishmanin skin
test (LST) and compare with the incidence rate of ACL in population with no history of CL and positive LST response. During phase
III efficacy trial of an autoclaved Leishmania vaccine supported by
TDR/WHO, a total of 7,074 school children were physically examined and those with active lesion of CL and those with history of
CL (scar resembling CL) were excluded, 696 school children showed
history of CL or active lesion and 534 of the school children were
refused to participate in the trial. A total of 6,006 school children
with no history of CL or active lesion were skin tested with leishmanin, 4,514 of them no response to leishmanin, 879 of them
showed LST<5 mm and 613 of them showed an LST>5 mm. The
school children were followed up for 2 years; any suspected CL
lesion was checked for parasitological approval by direct smear
and/or culture. The results showed a rate of 7.7% of CL in group
with no original response to leishmanin, a rate of 9.3% CL lesion
in group with original LST<5 mm and a rate of 6.4% in group with
LST>5 mm. There was no significant difference between the incidence rate of CL in 3 groups. It is concluded that individuals with
no history of CL who are LST positive due to pre-exposure to sandfly bite are not resistant to CL as it was presumed.
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CUTANEOUS LEISHMANIASIS IN IMMUNODEFEFICIENTS
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MICE INTRANASALLY IMMUNIZED WITH LEISH-111F
CONTROLLED LEISHMANIA MAJOR LESION DEVELOPMENT

Cutaneous Leishmaniasis in Immunodeficients Cutaneous
Leishmaniasis (CL), is endemic in many provinces and cities of Iran
including Mashhad. The clinical manifestation of the disease is
very related to the state of patient’s immunity. In order to investigate the relation between clinical disease with state of patient’s
immunity a case control study was undertaken over a 20 months
period in the Department of Parasitology, Emamreza Medical
School, Mashhad, Iran during 2003-2005. The Blood sera of 14
patients with chronic diffused CL lesions, 15 patients with ordinary CL lesions and 12 healthy individuals were analyzed for IgG.
IgM and IgE. The response of lesions to standard treatment of CL
was also considered. The results showed that The average level of

MATSUMOTO Y.1, SAKAI S.1, TAKASHIMA Y.2, REED S.G.3,
MATSUMOTO Y.1, HAYASHI Y.1
1. University of Tokyo, TOKYO, JAPAN
2. Gifu University, GIFU, JAPAN
3. Infect. Dis. Res. Inst., SEATTLE, UNITED STATES

In Leishmania infection, activation of Th1 type immunity plays an
important role to control disease. Recently, it was reported that
subcutaneous immunization with recombinant Leish-111f induces
Th1 type protective immunity against L. major infection. Intranasal
(i.n.) administration is a non-invasive alternative way of vaccination for both mucosal and non-mucosal pathogens. In the present
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IgG and IgM in the patients with chronic diffused CL was significantly lower than the other two groups, but no significant change
was seen in the level of IgE in all three groups(p<0.05). All the
patient with ordinary CL lesions (100%), were cured after receiving standard treatment by glucantime, but only 4 patients with
chronic diffused CL (28.57%), responded to standard treatment.
It is concluded that CL becomes chronic in immunodeficient
patients and standard CL treatment is not efficient and other
means of therapy should be considered in them.
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DIFFUSE CUTANEOUS LEISHMANIASIS DUE
TO MISDIAGNOSIS
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SPOROTRICHOID FORM OF LEISHMANIA MAJOR
ZOONOTIC CUTANEOUS LEISHMANIASIS: REPORT OF 10
CASES IN TUNISIAN PATIENTS.
BEN SAÏD M.1, SAGHROUNI F.1, GHARIANI N.2, FATHALLAH A.1,
ACH H.1, GARMA L.1, DENGUEZLI M.2

Cutaneous Leishmaniasis (CL) is endemic in many parts of Iran
including Khorasan Province and Mashhad city, the center of the
province. Both Anthroponotic Cutaneous Leishmaniasis (ACL) and
Zoonotic Cutaneous Leishmaniasis (ZCL) are present in Mashhad,
but with different incidences. Most of the cases have typical clinical signs that laboratory diagnosis reconfirms clinical diagnosis;
but in some cases, atypical lesions may result misdiagnosis of the
disease and lead to unspecific CL therapy. In order to investigate
the CL cases that misdiagnosed by dermatologists due to the presence of atypical lesion or false negative laboratory result, a study
was undertaken over a 5 years period (April2000-March2005), in
the Department of Parasitology, Emam Reza Hospital, Mashhad,
Iran. The study population was those patients who had one or
several atypical chronic non-healing skin lesions referred to
Parasitology and Mycology laboratory for diagnosis of their
lesions. A questionnaire, consisting demographic, clinical and
Para clinical information and primary diagnosis of the lesions, was
completed for each patient. The results showed that misdiagnosis
of primary lesion and prescription of wrong medicine has resulted a chronic, diffused, non-healing CL in 100% of the patients.
Adverse drug reaction was seen in some patients who had
received over dosage of antibiotics or antifungal medicine. After
definite diagnosis of the patients, standard treatment by
Glucantime was performed for each individual. More than 80% 0f
the patients were cured within 2 weeks. It is concluded that misdiagnosis of CL may result to chronic, non-healing, diffuse cutaneous lesions; and may have adverse drug reaction due to over
dosage of a non specific drug.

1. Laboratory of Parasitology F. Hached Hospital, SOUSSE 4000, TUNISIA
2. Service of Dermatology F. Hached Hospital, SOUSSE 4000, TUNISIA

Zoonotic cutaneous leishmaniasis caused by Leishmania major is
highly endemic in large areas of central an southern Tunisia. It
usually presents as multiple ulcerated lesions, located on the face
and limbs, that heal in a few months. The so-called “sporotrichoid” form, that consists of subcutaneous nodules extending in
a linear distribution from a cutaneous lesion, is reported to be
common in L. braziliensis, and to a lesser extent, in L. major leishmaniasis. In Tunisia, the sporotrichoid form is rather uncommon.
However, over the last few years, its incidence has obviously
increased. Here we report 10 cases that were diagnosed in our
laboratory during the last 3 years. The patients’ ages ranged from
5 to 71 years (average: 51 years). Both sexes were equally represented. No geographical clustering of cases was observed. The
number of lesions (mostly moist ulcers) ranged from 1 to 11 per
patient (mean: 3.5). The lesions were predominantly located on
the upper limbs (60%) and the lower extremities (20%).
Sporotrichoid nodules were mainly located on the arms and forearms (70%). The nodules’ number ranged from 3 to more than 10
(mean: 5.5). In 3 patients, smears and /or biopsies from the nodules were performed. No leishmanias could be demonstrated in
any case. In 4 patients, nodules were present at the time when
medical attention was first sought. In the 6 remaining patients,
the nodules only developed at the end of the antimonal therapy
course. Significance of these findings are discussed with respect to
the management of the disease.
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NATURAL DITERPENOIDS ISOLATED FROM CRANIOLARIA
ANNUA ARE CYTOTOXIC TO TRYPOMASTIGOTE AND
EPIMASTIGOTE FORMS OF TRYPANOSOMA CRUZI
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SUCCESSFUL TREATMENT WITH AMPHOTERICIN B
OF PATIENTS WITH VISCERAL LEISHMANLASIS
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There is still no effective and safe treatment for Chagas Disease
that affects 18 million people in Latin America. Most of the synthetic compounds presently used to treat the disease produce toxic
side effects. For this reason, a continued research for trypanocidal
compounds is of considerable need and justification for the screening of natural products active against the parasite. We report in the
present work the isolation and identification of new diterpenoids
from an extract of the roots of Craniolaria annua (Martyniaceae).
For the isolation and characterization of the secondary metabolites
we used high and low pressure cromatography, IR and UV-Visible
spectroscopy, high resolution mass spectroscopy and nuclear magnetic resonance. Compounds were examined for there cytotoxic
activity by incubating parasites with increasing concentration of
the compounds (0.2- 1.0 uM). The cytotoxic activity was measured
after 16 hrs of incubation by the MTT assay. Of the six compounds
isolated, four showed cytotoxic and selective activity on the trypomastigote and epimastigote forms of the parasite and a better performance when compared with benzomidazole used as control.
IC50 values were lower for the trypomastigote forms ranging from
0.85 to 5.8 uM. It has been proposed that diterpenoids are important compounds with biological activity due to their capacity as
alkylating agents. We are currently studying the mechanism of
action of these new compounds.

Visceral Ieishmaniasis (VL) is usually treated with pentavalent antimonial drugs given alone or in combination with other drugs. The
efficacy of these treatments is diminishing, however, and development of alternative treatments has been recommended. We studied 13 patients with leishmaniasis who were unresponsive to meglumine antimonate,at a dose of 20 mg/kg body weight/per day
given for 30 days. These patients were treated with daily regimen
of amphotericin B, starting with an escalating dose of 0.1mg/kg
body weight per day until a day dose of 1.5 mg/kg was reached for
a period of 4 weeks. All 13 patients using the treatment regimen
were cured; no patient relapsed in one year of follow-up.
Treatment of visceral leishmaniasis (kala-azar) with the daily regimen of amphotericin B at a dose of 1.5 mg/kg body weight was
effective.
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AMERICAN CUTANEOUS LEISHMANIASIS:
CLASSIFICATION BASED ON THE FEATURES OF THE
DIFFERENT CLINICAL FORMS CAUSED BY LEISHMANIA
(LEISHMANIA) AMAZONENSIS IN AMAZONIAN BRAZIL

TRYPANOSOMA CRUZI CONGENITAL TRANSMISSION
IN SPAIN: A CASE REPORT
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We report the first documented case of congenital Chagas transmission in Spain. A Bolivian expectant mother with chronic Chagas
disease stated her condition at the moment of her delivery.
Laboratory diagnosis was performed in the mother and the
neonate. Serological and parasitological study by direct examination, culture and nested-PCR in blood was performed.
Anatomopathological study on umbilical cord and placenta was
performed.After delivery, serology and blood nested-PCR were
positive in the mother and histopathological study of the placenta, and umbilical cord demonstrated the presence of amastigote
forms. Trypomastigote forms were observed in blood of neonate,
the parasite was isolated by blood culture and nested PCR of blood
was positive. At the age of eight days treatment with Benznidazol
5-7.5 mg /Kg/day was begun, which was continued for 60 days.
Parasitological and serological tests were performed at 15 days, 2
months and 6 months. The parasitemia study was negative eight
days after treatment was begun, and remained negative thereafter. The serology tests were negative at two months. Protocols
must be established to control the infection with Chagas disease in
pregnant women coming from endemic areas, in order to apply
early treatment to infected neonates.

The American Cutaneous leishmaniasis has different clinical forms:
the mucocutaneous leishmaniasis (MCL), the localized cutaneous
leishmaniasis (LCL) and the anergic diffuse cutaneous leishmaniasis (ADCL). Recently, new intermediate forms of disease were
described, the borderline disseminated cutaneous leishmaniasis
(BDCL), was introduced into the clinical spectrum of ACL either
between the MCL and the LCL or the LCL and ADCL. These intermediate forms are very important, mainly in relation to the BDCL,
for prognoses and treatment. The Leishmania (Leishmania) amazonensis is the specie that may cause the ADCL and intermediate
forms toward to the LCL. The BDCL forms have primary skin lesions
with aspect of erythematous infiltrated plaque. The major
histopathological feature is dermal mononuclear infiltration, with
a predominance of heavily parasitized and vacuolated
macrophages, together with lymphocytes and plasma cells. These
data were obtained from fourteen cases of BDCL patients from
Amazonian Brazil, who acquired the disease in Pará State, north
Brazil. They may have the ability to healing the cutaneous lesions
after specific therapy, what do not occur in the ADCL form, which
is considered resistant to any kind of treatment. The evaluation of
the lymphocytes and plasma cells infiltrate is essential for the
prognoses of response to specific treatment. Supported by FAPESP,
Brazilian Ministry of Heath and Wellcome Trust, London, UK.
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CUTANEOUS LEISHMANIASIS IN THE AURES.
EXPERIENCE OF CLINIC OF INFECTIOUS DISEASES
TEBBAL S.1, BENYAHIA A.1, HAMIZI S.1, AMRANI B.1, CHELGHAM I.2,
AIT HAMOUDA R.1
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IMMUNOPATHOLOGICAL CHARACTERISATION OF
HUMAN CUTANEOUS LEISHMANIASIS LESIONS CAUSED
BY LEISHMANIA (VIANNIA) SPP. IN THE AMAZONIAN
BRAZIL

1. Secteur sanitaire de Batna, BATNA, ALGERIA
2. CHU Batna, BATNA, ALGERIA

In Algeria, the leishmaniasis is endemic in its two forms with bioecologic and clinic classic distribution north - south. In the north,
the cutaneous leishmaniasis is due to the a variant of Leishmania
Infantum. In the south, the zoonotic leishmaniasis is due to a
Leishmania Major. Since the 1980’s, the extension of cutaneous
leishmaniasis causes a certain epidemiological problem.
New regions situated more in the north of habitual seat are affected. It’s in this context that we suggest to bring to you a retrospective study dealing with 415 cases of cutaneous leishmaniasis
observed in clinic of infectious diseases of Batna from 1996 to
2005. At the epidemiologic level, the data witness the extension of
the disease to the north, the classic region situated at 120 km to
the south. At the clinic level, we notice a clear predominance of
the humid form comparing to the dry forms and lupoid forms. The
direct parasitological exam had leads us to confirm the direct diagnosis in the quasi-totality of the cases. At the therapeutic level, the
glucantime by IM way stands the more used molecule.
This study confirms the recrudescence of cutaneous leishmaniasis
in Algeria and its extension to the north imposing new strategies
of struggle.

GOMES C.M.C.1, SILVA F.E.1, BRADSHAW D.2, LAURENTI M.D.1,
GAMA M.E.A.3, BELDA JR W.1, SILVEIRA F.T.4, CORBETT C.E.P.1
1.
2.
3.
4.

University of São Paulo Medical School, SÃO PAULO, BRAZIL
University of Oxford, OXFORD, BRAZIL
Federal University of Maranhaõ, SÃO LUIS, BRAZIL
Institute Evandro Chagas, BELEM, BRAZIL

American Cutaneous Leishmaniasis (ACL) in the last decade had
the incidence increased 151% in Brazil, especially in the north and
northeast regions of the country, with 80% of the cases, 47%
occurred in Maranhão, where was found to prevail in the municipal district of Buriticupu. The clinical expression of the disease is
the result of the interaction between parasite and vertebrate host
in various phases of the infection. Forty-five patients from
Buriticupu-MA were diagnosed based on clinical aspects. 22 biopsies stained by HE and by immunohistochemistry using 7 cellular
markers (anti-human CD3, CD4, CD8, CD56, CD68, lysozyme and
CD20 antibody), to define number and distribution of inflammatory cell subsets was done using image analysis system for counting cell. The parasite strains analyzed by PCR and RFLP were classified as Viannia subgenus. Histological skin changes were characterized by mononuclear cells inflammatory infiltrate of the dermis.
Granulomatous features were seen in 76% of the cases, foci of
necrosis in 19%. Leishmania was observed in all the cases mostly
confirmed by immunohistochemistry. The immunohistochemistry
was positive for all markers. Activated macrophages (lysozyme +)
were almost twice than ‘inactive’ macrophages (CD68+). The levels
of CD4+T cells was estimated by subtracting the CD8+ T cells from
CD3+ T cells. Low levels of NKcells (CD56+) than other cells. The
infection showed significant macrophage activation, mediated by
high levels of CD3+T lymphocytes and CD8+T lymphocytes, which
favors control of disease (LCL). Supported by: FAPESP, HC-FMUSPLIM50, BAD, Wellcome Trust and PSGBI, UK.
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RELAPSE OF DISSEMINATED CUTANEOUS
LEISHMANIASIS IN PROLONGED CORTICOTHERAPY
TEBBAL S.1, BENYAHIA A.1, AIT HAMOUDA R.1, MOKRANI N.1,
MAHDJOUB H.1, CHELGHAM I.2
1. Secteur sanitaire de Batna, BATNA, ALGERIA
2. CHU Batna, BATNA, ALGERIA

We report a 49-year-old nomad who was referred to our clinical of
infectious diseases with multiple ulcerated and crusted lesions disseminated on the arms, legs, thighs and feet. The past medical history also included diabetes mellitus, arterial hypertension and steroids
therapy for chronic polyarthritis. Direct smear of an ulcer and skin
biopsy was positive for leishmania. A relapse of this cutaneous leishmaniasis has been observed in spite of treatment by meglumine antimoniate.
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extracts of the seeds of Peganum Harmala L. by column chromatography. Leishmania tropica was isolated from infected
patients, and promastigotes in the logarithmic phase were inoculated into culture tubes containing HBI-Broth-Oxide. Different
concentrations of harmaline, harmine, or their mixture were
added to the culture mediums and their antileishmanial activities
were studied. Antileishmanial activity was started with about
100 ug/ml of each of the compounds or their mixture and
increased with the increase of their concentrations. All of the promastigotes were dead with concentrations of 400 ug/ml for
harmine, 500 ug/ml for harmaline, and 750 ug/ml for a mixture of
harmine and harmaline. Glucantime, used as positive control, had
no effect on the promastigotes even with a concentration of
1 mg/ml. The results of this study further confirms our previous
results and suggests that the extracts of Peganum Harmala seeds
or its isolated compounds may be considered for their antileishmanial activities.
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POSSIBLES MECHANISMS OF BENZNIDAZOLE
RESISTANCE IN THE PARASITIC PROTOZOA
TRYPANOSOMA CRUZI
VILLARREAL PEÑA D.1, NIRDÉ P.2, OUAISSI A.3, TIBAYRENC M.1
1. G.E.M.I., UMR 2724 CNRS/IRD, UR 165 IRD. Centre de Recherche IRD,
MONTPELLIER, FRANCE
2. INSERM U540. MONTPELLIER, FRANCE
3. Pathogénie des Trypanosomatidés, IRD UR008. Centre de Recherche IRD,
MONTPELLIER, FRANCE

The main line of strategy against parasitic’s protozoa infections is
chemotherapy. Unfortunately, the emergence of the phenomenon of chemoresistance becomes a hindrance of first order which
prevents efficient cure. Some efforts have been made to elucidate
the possible mechanisms of drug resistance by using laboratoryinduced resistant parasites. The aim of this study was to investigate the gene expression in benznidazole-resistant T. cruzi parasites, and to compare it with the wild type parasites through random amplified differentially expressed sequences (RADES).
Resistant mutants (obtained by a drug pressure) were compared
with the parental stocks from which they were derived.
Differential gene expression analysis revealed expression of different putative proteins such as an MBO2p-like protein (coiledcoil flagellar protein), a possible calmodulin-binding protein, a
possible Succinate dehydrogenase iron-sulfur protein and a possible putative ABC transporter. Different mechanisms have been
evidenced according to the level of resistance. Further, two active
drug-resistant mechanisms were identify which involved Tc52
(protein sharing homology with glutathione S-transferase) and
the cytochrome P-450. Taken together these results suggest that
not only different organelles might be involved but also different
metabolic pathways are probably implicated in the benznidazole
resistance in T. cruzi parasites. This deserves further investigation
for future chemotherapeutic use.
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ORGANIZATION OF TRAILERS SENSITIZATION AND CARE
OF PATIENTS
DIAGNE M.M.
RAPS (regroupement des animateur polyvalent du Sénégal), DAKAR,
SÉNÉGAL

Contexte et justification : Le paludisme est une maladie endémique au Sénégal. Chaque année des centaines d’hommes de
femmes et d’enfants meurent du paludisme. Les couches les plus
vulnérables sont les femmes enceintes et les enfants. Malgré les
efforts du gouvernement, la maladie continue ses ravages.
C’est ainsi que l’association RAPS (Regroupement des animateurs
polyvalents du Sénégal) organisme qui est composé de volontaires et spécialisé dans le secourisme, la médecine et l’animation,
cible les communautés rurales pour des actions de sensibilisation
et de prise en charge des malades du paludisme (malaria).
Méthodologie : L’IEC, CCC et le plaidoyer. Ces stratégies favorisent
une meilleure compréhension de la maladie et permettent d’agir
vite. Ce qui signifie une prise en charge rapide des malades, éradiquer les nids où peuvent germer les larves, dormir sous des
moustiquaires imprégnées.
Contraintes: – Les contraintes se résument sur le manque de moyens
de l’association qui malgré ses grandes ambitions est incapable de
fournir beaucoup de médicaments aux patients. – Les moustiquaires
imprégnées qui sont très efficaces coûtent cher aux bénéficiaires.
Conclusion: La démarche a été très bien appréciée par les populations et les autorités.
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ANTILEISHMANIAL EFFECT OF HARMALIN IN VIVO
NIKNAHAD H.1, JOKAR F.1, ALBORZI A.2, PANJESHAHIN M.R.3
1. Faculty of Pharmacy, Shiraz University of Medical Sciences, SHIRAZ,
IRAN, ISLAMIC REPUBLIC OF
2. Pediatrics Department, Faculty of Medicine, Shiraz University of
Medical Sciences, SHIRAZ, IRAN, ISLAMIC REPUBLIC OF
3. Department of Pharmacology, faculty of Medicine, Shiraz University
of Medical Sciences, SHIRAZ, IRAN, ISLAMIC REPUBLIC OF
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The extract of Peganum Harmala L. seeds, as well as their isolated
alkaloids harmaline and harmine, have been previously shown to
have antileishmanial activity against Leshmania Major in in vitro systems. In the present study, antileishmanial effect of harmaline was
studied in vivo in mice. Harmaline was isolated from the acidic
extract of the seeds of Peganum Harmala by column chromatography. About two million leishmania parasites were inoculated in the
base of the tail of Balb/c mice, and when the leishmanial lesions were
appeared, different doses of harmaline were given orally to the mice
for a 14 day period. The results showed that harmaline with a dose
of 60 mg/kg/day, administered in two divided doses, can control
leishmaniasis. Administration of 30 mg/kg/day of harmaline plus the
topical application of gentamicin could also control leishmaniasis.
The results suggest that, harmaline or the extract of Peganum
Harmala may be effective in the treatment of leishmaniasis.

A STUDY ON THE EFFECTS OF HEALTH EDUCATION
INTERVENTIONS ON UNIVERSITY STUDENTS’KNOWLEGE
AND ATTITUDES ABOUT AIDS
SHOJAEIZADEH E., GHORBANZADEH N., SHOJAEIZADEH D.
School of Public Health, Tehran University of Medical Sciences, TEHRAN,
IRAN

This investigation is a Quasi-experimental study comparing the
effects of two methods of health education on students’ knowledge and attitudes concerning AIDS. The target population consisted of 218 male undergraduate students. A random sample of
106 students was selected using simple random sampling method.
The students were randoly divided into two experimental groups.
One group was educated about AIDS using a direct method of
health education and an indirect method was used for the other
group. Using pretest/postest method of data collection, analysis
of data showed a significant difference between each group’s
knowledge and attitudes before and after educational programmes. The results of the study indicated that the comparison
of the two educational methods showed no significant difference
on students’ knowledge about AIDS. However, method one (using
a direct metrhod of health education) was significantly more
effective in changing students’ attitudes toward AIDA than
method two (using an indirect method of health education).
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ANTILEISHMANIAL EFFECT OF THE EXTRACT OF THE
SEEDS OF PEGANUM HARMALA IN VITRO
PANJESHAHIN M.R.1, HEMYARI K.2, ALBORZI A.1
1. Faculty of Medicine, Shiraz University of Medical Sciences, SHIRAZ,
IRAN, ISLAMIC REPUBLIC OF
2. Faculty of Pharmacy, Shiraz University of Medical Sciences, SHIRAZ,
IRAN, ISLAMIC REPUBLIC OF

In our previous studies, we showed that the extract of Peganum
Harmala L. (Zygophyllaceae), has antiprotozoal effects. In the
present study, harmaline and harmine were isolated from the
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eight cases were included, accounting for 5.3% of all tetanus cases
admitted in hospital during the study (38 cases/713). The mean age
of patients was 8.8 years ± 3.7 years [range = 1-17 years] and 51.6%
of them were schoolboys. In most cases (76.3%), tetanus symptoms
occurred more than 7 days after circumcision. The mean time from
the onset of the disease to the admission was 2.3 days [range = 0-6
days]. Circumcision took place at home in 47.1% of cases and in a
health center in 32.4% of cases. The majority of patients had never
received tetanus vaccine, and in 76.5% of the cases, the circumciser was designated as a nurse. Generalised tetanus was observed in
all cases, most of which was mild form of the disease (60.5%).
During hospitalisation, complications occurred among 9 patients
(23.7%), consisting in diaphragmatic and intercostal muscle spasms
(3 cases), bacteraemia (3 cases), respiratory infection (1 case), urinary tract infection (1 case), fracture of the vertebrae (1 case). The
case fatality rate was 7.9% (3 deaths). Together with vaccination
and health education of population, a better sensitization of practioners is necessary to eradicate tetanus after circumcision.
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THE APPLICATION OF HEALTH BELIEF MODEL
TO PREVENT UNWANTED PREGNANCY AMONG
WOMENWHO ATTENDED HEALTH CENTERS IN SOUTH
OF TEHRAN, IRAN
SHOJAEIZADEH D.
School of public health, tehran universitry of medical sciences, TEHRAN, IRAN

According to the report of Iranian Ministry of Health, the rate of
unwanted pregnancies was 22.6% in 1999. It is vitally important to
run an effective health education program to prevent unwanted
pregnancies. This research is an Quasi-experimental study. In this
study, Health Belief Model has been used to develop health education program to educate women to prevent unwanted pregnancies. The population study consisted of 42,195 married women who
were under coverage of 15 health centres in the south of Tehran,
the capital city. 1,600 married women were randomly selected for
the study. A questionnaire was developed to gather the data.
Different statistical tests were used to analyse the data. The sample
size was divided into two groups: experimental and control. After
six months follow up, two groups was compared to find out the
effects of the health education intervention. The findings of the
study indicated that the total rate of pregnacies in experimental
group was 30% less than the control group. The results of the study
also showed that the rate of unwanted pregnancies in experimental group was 11.5% less than the cotrol group. There was statistically significant difference between two groups.
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QUEBEC EXPERIENCE WITH TEACHING AND TRAINING
IN TROPICAL DISEASES
ROY P.M., COUTURIER F., VALOIS C., WILLIAMS R.
Université de Sherbrooke, SHERBROOKE, CANADA

The “Mali Project”, which started in 1997, has 4 components:
teaching about international health, one month internships in
subsaharan Africa, continuing medical education and the promotion of family medicine in Mali. International health is taught in
193-hour classes and a one day seminar for medical residents
(physicians). The aim is to teach Canadian physicians about the
realities of international health and improve their ability to treat
tropical diseases. The internships follow the classes and give the
medical residents the opportunity to apply their theoretical
knowledge in a developing country, Mali. The internships take
place in community health centres (2 in the capital and 1 in the
bush). The third component -continuing medical education in
Mali- is a response to some of the needs expressed by Malian
physicians in a survey done in 2000. Based on their Quebec experience, the authors worked with Malian physicians to design continuing medical education workshops to meet the needs of primary care physicians. These workshops use a \”teach the teacher\”
format. Finally, our approach has attracted the interest of local
authorities and we are exploring the possibility of setting up family medicine units in Mali based on the Canadian model.
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HOSPITAL-BASED PREVALENCE AND CLASSIFICATION OF
NEUROLOGICAL DISORDERS IN RURAL AFRICA
WINKLER A.1, SCHMUTZHARD E.2, MOSSER P.3
1. Universitätsklinikum Ulm/Abteilung für Neurologie, ULM, GERMANY
2. University Medical Center Innsbruck/Department of Neurology,
INNSBRUCK, AUSTRIA
3. University Medical Center Innsbruck/AUSTRIA, INNSBRUCK, AUSTRIA

Background: Empirical knowledge suggests that neurological disorders are common in sub-Saharan Africa. Prevalence studies to
date are scarce and diagnostic approach to neurological disease
in resource poor countries is not satisfactory.
Aim/Methods: Thus our study was conducted with the aim of a)
assessing the hospital prevalence of neurological disorders in a
rural African hospital and b) developing a classification system
suitable for local circumstances.
Results: a) The study took place at the Haydom Lutheran
Hospital/TANZANIA. Out of 8676 admissions 740 patients (8.5%)
were given a neurological diagnosis. The most frequent neurological disorders were seizures (36.8%), followed by infectious diseases
(18.1%) and head injuries with neurological signs (7.4%). The overall mortality of neurological disease was 21%. b) All patients were
put into clearly defined diagnostic groups. We suggest three major
categories for neurological disorders based on which all 740 neurological disorders can be classified: pure diagnostic groups (61.2%),
pure syndromatic groups (11.1%), which are merely descriptive, and
a mixed group (27.7%). Conclusion: The above data emphasize that
neurological disease contributes substantially to morbidity and mortality in rural African Hospitals. To date, no clear consensus has been
reached as to how to classify neurological disease in a resource poor
setting. For the first time we are suggesting a diagnostic system that
consists of a combination of clear neurological diagnoses and
descriptive attempts to well recognized neurological syndromes
that are relevant in rural sub-Saharan Africa.
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ANALYSIS OF MEDICAL WARDS AND INTENSIVE CARE
UNIT ACTIVITY OF THE HÕPITAL PRINCIPAL DE DAKAR
(HPD) IN 2001
WADE B.1, DEBONNE J.2, CARMOI T.1, SOW I.1, SAGUI E.1,
N’DIAYE M.1, M’BAYE P.1, DIATTA B.1, SANÉ M.1, THIAM M.1,
GUEYE P.1, OTT D.1, LEBERRE J.1
1. Hôpital Principal de Dakar, DAKAR, SÉNÉGAL
2. Hôpital d’Instruction des Armées Laveran, MARSEILLE ARMÉES, FRANCE

Purposes: to describe main epidemiological inpatient features of
the HPD and causes of death.
Methods: 2001 medical summaries (“résumé d’unité médicale”)
from medical wards and intensive care unit were studied.
Results: 4128 RUM were filled in during 2001. Sex ratio was 1.25.
Mean age was 48 more or less 18 years. 41% of inpatients were
between 35 and 55, and 18%, more than 65. Mean length of hospital stay was 10,4 days. Commonest diseases were: cardiovascular
diseases (CVD) 19% (hypertension 5%), liver and gastro-intestinal
tract diseases 11%, miscellaneous infections 10%, diabetes mellitus (DM) 9%, cancers 8%, tuberculosis 8%, malaria 5%, kidney diseases%, neurological diseases 4%, bone et joint diseases 4, AIDS
3%. Mortality rate was 10% (N=422). Mean age of deceased people was 54,3%, and causes of death were cancer 18%, CVD 15%,
strokes 13%, DM 6%, AIDS 5%, malaria 5%, tuberculosis 3%.
Conclusion: for the first time we browsed pathologies managed
at HPD, from which CVD, DM and cancers are the main ones.
Infectious diseases are also an important burden for HPD (25%).

P276 bis

POST-CIRCUMCISION TETANUS: AN ONGOING DISASTER
IN SENEGAL
SOUMARE M., SEYDI M., NDOUR CT., DIACK COULIBALY K.,
SENGHOR C.S., THIAM S.A., DIOP B.M.
Université Cheikh Anta DIOP, DAKAR, SÉNÉGAL

The study aimed at describing epidemiological and clinical features
of post-circumcision tetanus at Fann Hospital in Dakar. Data were
collected from files of patients recorded from 2001 to 2003. Thirty-
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THEORY VS. PRACTICE - A CASE STUDY OF
COORDINATION AND OWNERSHIP IN THE BANGLADESH
HEALTH SECTOR SWAP

EVALUATION OF THE FIRST FUNCTIONING YEAR
IN THE BRIEF ADMISSION UNIT OF A TROPICAL ZONE
HOSPITAL

FORSBERG B.C.1, SUNDEWALL J.2

DIOUF I., RIQUE M., LE DANTEC P., DIATTA B., BELLEFLEUR J.P.

1. Karolinska Institute, STOCKHOLM, SWEDEN
2. University of Zambia, LUSAKA, ZAMBIA

Hôpital Principal, DAKAR, SÉNÉGAL

To admit patients is a great problem in an emergency unit in tropical countries. The settlement of a brief admission unit is one of
the proposed solutions. This descriptive study reports one year
activities of our brief admission unit since November 2003. These
parameters were studied: number of patients, population characteristics, admission lasting, diagnosis, patients becoming. During
one year, 964 patients were admitted representing 68,2% of the
total admissions in the hospital. The mean age is 44.4 years (1-93)
and the sex ratio 1.1. The mean of the hospitalization time is
4.2 days (1-28). The main diagnostics are malaria (18%), gastroenterological diseases (12%), respiratory diseases (11%), unbalanced
diabetes (5%), stroke (5%). Among these patients: 53.1% went
back home after recovery, 33% were admitted in internal medicine unit, 5.1% in the intensive care unit, 2.5% in the operating
room, 4.4% died, and 0.9% transferred to an other hospital. This
study shows that the emergency unit has a very important function in the hospital because it admits the majority of the outpatients thus avoiding to overload the others units. Also, in the brief
admission unit the patients are screened for a most adequate
transfer to the others units of the hospital.

In the past decade the concept of Sector-Wide Approach (SWAp) in
development has been promoted by donors and adopted by governments in several countries. We explore how two principles in
SWAp, ownership and coordination, were brought from theory to
practice by the government and development partners in
Bangladesh. The study object was a process of decision-making in the
Government of Bangladesh (GOB) in 2003. During the study period
the GOB decided to reverse an earlier decision to unify the two
branches of the Ministry of Health and Family Welfare. The decision
led to a clash with some development partners (DP), resulting in a
temporary suspension of the development credit. The donor community in itself was divided around the interpretations of the SectorWide Approach and the agreements that had been made with the
government. This led to inconsistencies in the dialogue between the
DPs and the GOB. It is shown that the main actors in the Bangladesh
SWAp interpret ownership and coordination, fundamental aspects
of SWAp, differently. It appeared that the absence of a uniformally
agreed definition of SWAp first made it possible to gather wide support for it since it allowed different partners to translate SWAp to fit
their development objectives and needs. However, when the principle was put to test the different interpretations of it became a reason for disagreements, disagreements that had serious implications
for the cooperation between key actors in the health sector development in Bangladesh. It is concluded that caution should be taken
when new concepts gain quick popularity among institutions and
that such concepts should be clearly defined from the onset.
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PERCEPTION OF THE NOSOCOMIAL RISK AMONG
THE HEALTH WORKERS OF THE HOPITAL PRINCIPAL
OF DAKAR
CHEVALIER B., NDIAYE A., TRAORE J., DIATTA B., SANE M.,
GUEYE M., KA S., NABIAS R., OTT D., MBAYE P., WADE B.,
DEBONNE J.
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Hôpital Principal, DAKAR, SÉNÉGAL

PROFILE AND PATIENTS BECOMING IN AN EMERGENCY
UNIT OF A TROPICAL ZONE

Nosocomial Infections (NI) do not spare health units of non-occidental countries. The study of perception and awareness of the
Nosocomial risk for the health workers have been submitted to a
questionnaire. Semi directive individual interviews of 264 hospital
staff randomly choosen among 500 selected persons (52.8%).
Interviews carried out based on a scale aimed on one hand to
explore the elements constituting the social representation of NI,
and allowing on the other hand to define the level of hygiene
education of each individual. The analysis of the interviews
showed that if 56.1% of the interviewed staff think that NI are
hospital-acquired, only 9.8% know the minimum 48 hours delay
allowing to qualify the community aspect of Nosocomial and we
observed that almost 1/3 of the doctors were not able to give the
exact definition. The hand-carriage is reported as the second
cause on infection transmission, the geographical and technical
isolation is known by 2.7%, the systematic hand-washing theoretically done by 36.3%. The care protocol files are known by
54.5%, 138 staff have attended hygiene courses (52.2%). The
hygienist nurse is identified by 2/3 of the staff. In spite of an initial training about hygiene systematically given to every new
employee, the results show the need of a continuous education
program, even though the feeling of a lack of motivation
expressed by the staff represents an important obstacle in this
struggle.

POBLE X.1, BELLEFLEUR J.P.1, SIGNATE B.1, DIOUF I.2, DIATTA B.1
1. Hôpital Principal, DAKAR, SÉNÉGAL
2. Hôpital Principal, DAKAR, IBRAHIMA

In Europe, during the last 15 years, the number of patients seen in
the emergency unit increased to 400%.In the developping countries, emergency is the main way of the admission in the hospital.The purpose of our study is to determine the profile and the
becoming of the out-patients seen in the emergency unit of an
african hospital. It is a retrospective study during four months; theses parameters were analysed: sex, age, consulting reasons, and
becoming. 9140 out-patients have been consulted, 7988 were
included, 1152 medical files were incomplete.Sex ratio was 1.32;
mean age = 31.7 years. The age of 69% was between 15 years and
35 years. 47% of surgical consulting reasons and 53% of medical
consulting reasons were registred.The two most representative
reasons are traumatology (24%) and malaria (8%). 52% of the
patients went back home,34% were referred to the surgical emergency unit.922 patients were admitted; among them, 32% in the
paediatrics unit, 29% in the adult internal medicine unit, and 26%
in the intensive care unit.19% of the patients were not admitted
because of bed shortage. Traumatology is the consequences of
road accidents.The high rate of impossible admissions resulting
from the bed shortage is still a great problem. Population characteristics, traumatology and infectious diseases have to be considered in the organization of the emergency unit in tropical zones.
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PHASE 1 AND 2 CLINICAL STUDIES OF SUSTAINEDRELEASE PRAZIQUANTEL (SRP) FOR CLONORCHIASIS

OUT-OF-HOSPITAL EMERGENCY HEALTH CARE IN WESTAFRICA: SOS MÉDECIN EXPÉRIENCE

CHUN J.H.1, HONG S.T.2, LEE J.K.2, LEE S.J.3, CHOI M.H.2, SHIN
S.G.4, KHO W.K.5

NDIAYE L.A.S.1, BOUKOULOU F.2, REGNAULT K.2, DIOP I.2,
DIOP M.2, DIA M.2, SANCHEZ S.2

1. Department of Preventive Medicine, Inje University College of
Medicine, BUSAN, KOREA
2. Department of Parasitology and Tropical Medicine, Seoul National
Univeristy College of Medicine, SEOUL, KOREA
3. College of Pharmacy, Ewha Womans University, SEOUL, KOREA
4. Department of Pharmacology, Seoul National University College of
Medicine, SEOUL, KOREA
5. Department of Parasitology, Inje University College of Medicine,
BUSAN, KOREA

1. SOS Médecin, DAKAR, FRANCE
2. SOS Médecin, DAKAR, SÉNÉGAL

Is there an alternative option between French SAMU medical system and Anglo-Saxon paramedics in the out-of-hospital emergency health care in Senegal?
Objective: To assess the pattern of SoS Medecin out-of-hospital
emergency activity in Dakar.
Method: Observational retrospective study of out-of-hospital
emergency patient transfers in Dakar district between 10/2003
and 10/2004. Delay of intervention, pathologies, vitals indicators
monitoring and pain score (EVA) at beginning and at the end of
transport, treatments and mortality have been analysed. Results:
707 transports with nurse have been included. Patient average
age was 47 years [1-98 years] with a sex ratio of 1.8. The mean
delay of intervention was 14 mn [3.30-38]. Traumatology represent 42% of transports, cardiology 11%, gastro-enteritis 8.5%,
neurology 7.5%, psychiatry 7%, malaria 3%. EVA decrease significantly after team intervention and transport (p<0,01). Vital signs
remained stable or improved. Treatments: arm or leg immobilisation: 4.6%; neck immobilisation: 6.5%; perfusion: 30%; drug
injections under medical supervision: 19.2%. Secondary venue of
medical doctor happened in 13% of cases. Mortality was null.
Conclusion: In Senegal, out-of-hospital hospital emergency care
system with paramedics and MD when required according to a
centralised regulation is an efficient response to emergencies in
term of patient early evaluation, treatment and hospital transfer.

Praziquantel, which is currently used in treatment of trematodiasis or cestodiasis, should be administered with three doses in a day
for Clonorchis sinensis infection. Sustained-release praziquantel
(SRP) tablet was designed for single dose regimen treatment of
clonorchiasis. In vitro and pre-clinical studies proved that the
newly developed tablet was sustain-released and showed better
cure rates than praziquantel (PZQ). The present clinical study
observed pharmacokinetics of this SRP tablet in human volunteers
(phase 1) and cure of clonorchiasis patients (phase 2). The phase 1
clinical trial subjected total 12 volunteers. The blood concentration
of praziquantel showed a wide variation of individual subjects.
AUC[0-last] of SRP was 497.9±519.0 and that of PZQ was
628.6±695.5 ng*hr/mL (mean±SD), and AUC[0-inf] of SRP was
776.0±538.5 and that of PZQ was 896.3±765.3 ng*hr/mL
(mean±SD). Cmax was 90.74±82.21 and 214.9±251.9 ng/mL
(mean±SD) for SRP and PZQ respectively. Tmax was 3.42±1.43 hr for
SRP and 1.96±1.23 hr for PZQ. The SRP tablet showed similar AUC
but low Cmax and prolonged Tmax compared with PZQ. The phase 2
study subjected 40 patients of clonorchiasis. Two doses, 30 mg/kg
and 40 mg/kg, were tried to compare cure rate and egg reduction
rate. The single dose of 30 mg/kg produced 60% cure rate and
95.5% egg reduction rate while 40 mg/kg showed 30% cure rate
and 92.0% egg reduction rate. The present cure rate of single dose
medication with SRP 30 mg/kg is unsatisfactory compared with
that of 3 doses of PZQ but SRP looks much improved when compared with single dose of PZQ.
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DEMOGRAPHICS AND DIFFERING PATTERNS OF TRAVEL
OF VFRS AND NON-VFRS IN A CHILD TRAVELERS’ CLINIC
BAETZ-GREENWALT B., JOHN C.
Case Western Reserve University, CLEVELAND, USA

At Rainbow Babies and Children’s Hospital in Cleveland, Ohio, children traveling abroad are referred to the Child Travelers’ Clinic
where they are seen by pediatric infectious disease specialists. We
reviewed all patients seen (117) over an 18 month period of time
to define the characteristics of this population, vaccine use and
malaria prophylaxis needs. 7% were 0-12 months old, 39% were 1
to 5 years old, 50% were 6-18 years old and 4% were older than
18 years. 53% were visiting friends and relatives (VFR), while 47%
were non-VFR (vacation) travelers. Peak travel season for VFRs was
October-December (48%); non-VFR travel peaked in May-August
(58%). A total of 35 countries were visited; the most frequently visited regions were India, Mexico and Central America, and Central,
East and West Africa. 79% of VFRs traveled to India (45%) or
Africa (34%), while non-VFRs traveled predominantly (69%) to
Mexico and Central America (44%) or Africa (25%). Length of stay
was longer for VFR (2-12 weeks) than non-VFR children (1-2
weeks). The most frequently given vaccines were: typhoid (88/117
patients), Hepatitis A (77/117 patients), Yellow Fever (38/117
patients) and Immune Globulin (19/117 patients). Malaria prophylaxis was prescribed for 107/117 patients: atovaquone/proguanil
61 (57%), mefloquine 32 (30%) and chloroquine 14 (13%). Child
travelers are predominantly VFR and have different travel patterns
and needs from non-VFR travelers.
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EPIDEMIOLOGY AND DEVELOPMENT NETWORK (RED)
ERNOULD J.C.1, CHIPPAUX J.P.2,GARCIA A.2
1. IRD, PARIS, FRANCE
2. IRD, DAKAR, SENEGAL

In December 2002, Social Science and Health Department (DSS) of
Institut de Recherche pour le Développement (IRD) took the initiative for creating Epidemiology and Development Network
(RED). This research institute is characterized by a triple task research, consultancy and training - in developing countries and is
organized in five departments, out of which three are scientific
(Earth and environment (DME), Living resources (DRV) and
Societies and health (DSS). Health research is mainly managed in
DSS, both with biologists and social scientists. In this particular
framework, epidemiology has been defined as studies focusing on
human, social and environmental factors influencing on health.
Epidemiology and Development Network aims to enhance:
1. Interdisciplinary exchanges (annual thematic meetings, specific
trainings coordination, information spreading); 2. Human
resource identification (members list and descriptive individual
pages
available
on
website
(http://www.ird.red.fr);
3. Collaboration between researchers from research institutes
other than IRD (responses to call for propositions, initiation of
research incentive action, thought through ethics and research in
developing countries). Three first years of activities allowed to
organize the network and to reach the two first aims. At present,
network opening to research institutes other than IRD is yet possible and will allow to reach the final aim or the network, very more
ambitious. Presentation of Epidemiology and Development
Network will contribute to give concrete expression to this opening willingness.
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DEVELOPMENT AND INTRODUCTION OF A “MATERNAL
DEATH AUDIT FORM” IN SOUTHERN PROVINCE,
ZAMBIA
BEKS J.,, SYAKANTU G., KASAWA B.
Central Board of Health, LIVINGSTONE, ZAMBIA

Purpose of the study: Reduction of the MMR by 75% is the 5th
Millennium Development Goal. Currently MMR in Zambia is estimated at 729/100,000 live births (ZDHS 2001/2002). Institutional
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sex, the age and the clinical picture presented by poisoned, they
are especially patients having presented neurological signs which
evolved/moved unfavourably. After admission in a medical formation (urgency 76.81%, Reanimation 19.08% and Podiatry 2.19
%) the treatment by gastric washing is made almost systematic
manner (80.7%). In spite of the sometimes impressive character,
the evolution of the medicinal poisoning remains in general
favourable with a rate of lethality of 0.53%. The average age of
the deaths is 28,40±16,87 years, and a rate of hospitalisation of
70%. Thus the medicinal poisoning constitutes a significant share
of the activity of the wards in Morocco.

maternal deaths are recorded through the routine Health
Management Information System (HMIS) and institutions are
requested to report every maternal death to the Provincial Health
Office (PHO), though no standard format exists. The development
and introduction of a standard “Maternal Death Audit and
Notification Form” in Southern Province has three objectives: 1)
standardize the investigation and reporting of institutional
maternal deaths, 2) create a provincial database for analysis of
maternal mortality related problems and 3) assist the Ministry of
Health to develop a national reporting format.
Methods used: An initial review of HMIS data for 2003 revealed
that 59 institutional maternal deaths had been recorded of which
only 14 were reported to PHO (unstructured, inaccessible to
analysis). An existing “Maternal Death Notification Form” (MoH,
South Africa) was used as the basis to develop our format.
Summary of results and conclusions: 40 institutional maternal
deaths were audited; only 40% had a record of ANC attendance.
On only 3 occasions a partograph was opened. Over 40% had
indirect obstetric causes of death (HIV, TB, Malaria), while 30%
were related to bleeding and anemia (APH, PPH and abortion).
The form helped facility staff to conduct maternal death audits
and provided opportunities for provincial analysis and interventions (e.g. emphasis on correct partograph use, IEC on ANC, reorganization of the provincial bloodbank).
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INTRAOSSEOUS INFUSION TECHNIQUE IN THE TROPICS.
HOW TO DO TO MINIMIZE COMPLICATIONS
DEMORTIERE E.
Hôpital LAVERAN, MARSEILLE, FRANCE

Intraosseous infusion is a viable route for providency vascular
access when traditionnal intravenous technique have failed. We
review the technique which use the medullary cavity of the
tibia.This technique is easy to teach and learn and easy to use in
the tropics. Complications are rare, less than 1%, but some serious
orthopaedics complications were recorded: minor tibial fracture,compartment syndrome, articular puncture, subcutaneous
extravasation,osteomyelitis,cutaneous necrosis and growth plate
injury. To minimize the complications of this technique we recommend a proper technique and a proper equipment: the placement verification before fluid infusion, the careful monitoring for
infiltrations and a prompt removal after venous access obtained.
This is a life saving technique that should be use more widely in
the tropics, and must be popularized as an option for rehydratation.
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SOCIAL AND SPATIAL DISPARITIES OF ARTERIAL
HYPERTENSION IN OUAGADOUGOU (BURKINA FASO)
NIAKARA A.2, GARY J.1, FOURNET F.1, HARANG M.3, NÉBIÉ L.2,
SALEM G.4
1.
2.
3.
4.

IRD, OUAGADOUGOU, BURKINA FASO
CHU de Ouagadougou, OUAGADOUGOU, BURKINA FASO
IRD, Paris X, OUAGADOUGOU, BURKINA FASO
Université Paris X, PARIS, France
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Two domiciliary investigations have been led in 2004 in 8 districts
representative of the urbanization process of Ouagadougou, in
order to seek the determinants of the social and spatial disparities of arterial hypertension (AHT) in subjects of 35 years and
more, and living for at least five years in the city. The blood pressure (BP) was measured at the two arms at rest according to recommendations of WHO. The AHT was defined by figures of BP
equal to or higher than 140/90 mm Hg, or by the usual administration of an antihypertensor treatment. The ranks of AHT used
are those of the WHO classification of 1999. The study concerned
2,054 subjects on the whole, including 1,090 women (53.1%). The
average prevalence of AHT was 39.6%, and AHT rank 2 or more
was found in 16% of the cases. Among the hypertensive patients
(809), 129 (16%) were already treated. The AHT prevalence
increased with the age and the body mass index. Moreover, great
variations were observed according to the districts. The results
were analyzed according to the collected environmental, socioeconomic, demographic and clinical data.

ISCHEMIC AND HEMORRAGIC STROKES IN DAKAR,
SENEGAL. A HOSPITAL-BASED STUDY
SAGUI E.1, M’BAYE P.1, DUBECQ C.1, FALL K.1, NIANG A.1,
NINGH S.1, THIAM M.1, SANE M.1, BELLEFLEUR L.1, GUEYE P.1,
DEBONNE J.2
1. Hôpital Principal de Dakar, DAKAR, SÉNÉGAL
2. Hôpital d’Instruction des Armées Laveran, MARSEILLE ARMÉES,
France

Background and purpose: basic stroke features are hardly known
in sub-Saharan countries and no data is available in Senegal.
Methods: we performed a retrospective hospital-based study in
Dakar, Senegal, to assess risk factors and etiology of stroke.
Patients were recruted from January, 1st, 2003 to July, 31st, 2004
at the Hôpital Principal, Dakar. Strokes had to be ascertained by
computed tomography. Results: 107 patients were studied.
Seventy percent of strokes were of ischemic nature. For ischemic
strokes, mean age was 64.2 years. Hypertension was the main risk
factor, occuring in 68%, and diabetes was encountered in 37.3%.
Lacunar strokes and cardioembolism accounted for 20% and
13.3% respectively. Due to the lack of systematic investigations,
two thirds of strokes were of undetermined origin. Mortality
within one month was 38%. For hemorrhagic strokes, mean age
was 51 years and one month mortality was 56%. Conclusion:
hypertension is the main risk factor for both ischemic and hemorragic strokes and should be considered as a major public health
problem.
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EPIDEMIOLOGICAL STUDY OF MEDICINAL POISONING
BETWEEN 1980 AND 2002
ABDELMAJID S., AMIAR L., SOULAYMANI-BENCHEIKH R.
Faculté des Sciences de Kénitra, KÉNITRA, MAROC

The present study aims at knowing the epidemiological characteristics of the medicinal poisonings on Moroccan population
between 1980 and 2002 and to evaluating the risk factors being
able to intervene in the evolution and the vital forecast of poisoned. The statistical study shows that the medicinal poisoning
concern a population of youth (20,12±11,57 years) with a female
gender (68.1%). the voluntary circumstances especially mark this
type of intoxication with a rate of 68.7% including 62,1% suicidal,
at the female gender (76.3%). the drugs of the neuropsychiatry
represent the most accused proprietary medical products
(63.77%). The symptoms observed are of natures digestive in
41.58%, and neurological in 35.12%. In the light of the results of
variance analysis, one can announce that the age, the sex and the
origin of poisoned show significant differences with the circumstances of intoxication. The evolution varies significantly with the
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MAC GREGOR FLAP FOR RECONSTRUCTIVE SURGERY OF
THE HAND IN THE TROPICS: EXPERIENCE OF TWO
YEARS IN DJIBOUTI.
LIARD O., GONZALEZ J., SABY R., THIERY G., DEMORTIERE E.,
DI SCHINO M.
Hôpital Laveran, MARSEILLE, France

Wound coverage after a complete degloving injury of the hand
and forearm is a very difficult problem to solve especially in the
tropics. This paper demonstrated that Mac Gregor pediculated
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flap repair performed in trauma contest in Africa for loss of the
tissue of the hand is a reliable technique. We present 5 case
reports from 2001-2003 illustrating the management of extensive
degloving injury of the hand both in adults and children in
Djibouti. All the patients were suffered from traffic accidents and
animal accident. All the skin defects were at the back hand. The
coverage of the exposed structure was done by using inguinal
flap describe by Mc Gregor in 1972. We always use external fixation to stabilize the forearm except in children. After operation
the pedicle of the flap was all detached 21 days after. All the flap
survived completely. The goal of the treatment should be coverage with a flap that will allow early mobilisation especially in the
tropics where rehabilitation is difficult. This flap is easy to learn
and easy to done especially in the tropics conditions. Post operative supervision and nursing of flap were simple until the second
time. It’s a reliable flap because of its constant vessel. After 1-2
years follow up the external appearance and function were good
instead of the difficulties of rehabilitation in these countries. The
surgical management of the hand injuries is still not resolved in
the tropics. The common aim is to re-establish skin coverage.
Pedicle fascio-cutaneous flap must be known and can be use even
in this precarity situation.

teeth, also known as DMF indexes, for the primary, mixed and
adult dentitions. The same dentist examined all the voluntaries
up one year old. 577 files were correctly completed (45% of the
population). Results: For the three dentitions, indexes were higher in the Cauburis than in the Padauiri with highly significantly
differences. These alterations can be largely explained by the
changes in the food and habits and can be considered as an indicator of the intensity of the relations between Amerindians and
the outside.
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TYPE II DIABETES MELLITUS IN PRINCIPAL HOSPITAL OF
DAKAR: ABOUT 111 CASES
CARMOI T.1, DEBONNE J.M.2, NDIAYE F.K.1, NDIAYE B.1
1. Hôpital Principal, DAKAR, SÉNÉGAL
2. Hôpital Laveran, MARSEILLE, FRANCE

Purpose: descriptive and retrospective analysis of 111 type II diabetic patients folowed in the medical clinic Marie Louise Brévié of
Dakar Principal hospital, Senegal. The follow up for the study lasted 3 months. Objectives: descritption of this population in term
of demographical clinical and therapeutic data.
Results: 99 p.cent of patients were aged more than 40 years (sex
ratio women/men = 1,84). 60 p.cent of the patients were comfortably off and came from Dakar city centre. More than 50 p.cent
of the patients said having a perfect knowledge of the diabetes
and of the diet rules. 89 p.cent of the patients are examinated
more than 3 times per years. In spite of these data, the diet rules
were respected only in 33p.cent of cases and the balance of diabetes reflected by glycosylated haemoglobin (HbA1c) was good in
only 40 p.cent of cases (mean HbA1C: 9 p.cent); Complications are
frequent such as peripheric neuropathy (50 p.cent) or kidney
insufficiency - defined by a creatinine clearance under 120ml/mn
- (94 p.cent). Diabetes progressed since more than 10 years for 40
p.cent of patients. Arterial hypertension was associeted with diabetes in 43 p.cent of cases. Diabetes balance was juged good
among 50 p.cent of the patients treated by oral route and only
among 30 p.cent of patients with insulin therapy. All these data
highlights the high rate of complications and suggest the
absolute necessity of stronger diabetic education work groups to
optimize the diabetes care.
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MANAGEMENT OF ACUTE ESOPHAGEAL COIN
INGESTION IN CHILDREN IN TROPICS
SABY René Christophe
Coins are the most frequently foreign body ingested in children.
The most frequent location is the upper third of the esophagus.
Spontaneous passage to the stomach is fairly common at the
lower esophagus but can be also seen for upper and mid-esophagus. It usually occurs with small coins in children who have no
esophageal disease and no respiratory sign. Radiograph control
may identify these cases and prevent unnecessary invasive
removal procedures. Impaction more than 24 hours increase complications rate. Endoscopy is the procedure of choice in the treatement and inspection of esophageal mucosa.Foley catheter extraction with radioscopic control require no esophageal disease and
impaction less than 3 days. The extraction with Magill or digestive
surgery forceps remove coins from the upper end of the esophagus. All these procedure require general anesthesia because
immobilization must be perfect to decrease risk of lesions.
Esophageal bougienage consisting to advance the coin into the
stomach requires no sedation or general anesthesia and is performed with strict measures: an acutely ingested single coin (less
than 24 hours), radiographically localized no esophageal disease
or surgery, no coin removal and no respiratory sign. Surgical
treatement by cervicotomy and esophagotomy is unavoidable
after failure of all extraction procedures or esophageal perforation. Many factors must be considered to choose the removal procedure: medical environment, means, location of the coin, duration of ingestion, complications and the risk to compromise the
esophageal mucosal integrity. Endoscopy is not available in all
medical complex.
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A SURVEY OF APENNDISIT FOR MYCOTIC
CONTAMINATION
HASHEMI J.
Science and research Branch,Islamic Azad University,Tehran,Iran

About 96 patients with proved apendisitis were examined for
mycotic contamination by direct and culture methods. Six cases of
them had a positive result for fungal isolation include 4 for
Candida sp., one for Geotrichum and one for Cryotococcus neoformance. For having a correct diagnosis all phisiological and biochemical testes were done and for identification of C. noeoformans PCR and RFLP were also done. This study is the first of its
kind that was performed in Iran
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DENTITION OF YANOMAMI AMERINDIANS AND
RELATION WITH THEIR WAY OF LIFE
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DELAYED DIAGNOSIS AND UNCOMMON PRESENTATION
OF DISSEMINATED HISTOPLASMOSIS

ROLLAND C.1, PETTENATI-SOUBAYROUX I.2, ISTRIA J.3, ISTRIA
DE CARVALHO C.3, GAZIN P.4
1.
2.
3.
4.

BURCHARD G.D., JORDAN S., SCHMIEDEL S.

FACULTY OF ODONTOLOGY, MARSEILLE, FRANCE
UMR 6578 CNRS, MARSEILLE, FRANCE
IDS, MARSEILLE, FRANCE
IRD, MARSEILLE, France

Tropeninstitut Hamburg, HAMBURG, GERMANY

Disseminated histoplasmosis is a rare condition in immunocompetent individuals in western countries. We present a case of a long
lasting illness with sterile skin abscesses in an otherwise healthy,
afebrile Thai patient who has lived for 20 years in Western Europe
and only returned for a 3 weeks stay to Northern Thailand. Her illness started 6 months ago with a transient pneumonia during her
stay in Thailand. Later on she developed multiple subcutaneous
abscesses on limbs, trunk and face, a cervical lymphadenopathy
and multiple osteolytic lesions. Efforts to clarify the ethiology of
the disease by histological and microbiological examinations have
not been successful at first. The condition did not respond to var-

The dentitions of Yanomami Xamatari Amerindians living on the
left bank of Middle Rio Negro, Brazilian Amazonia, were
observed in 2000 in two catchment basins separated by 200 km.
In the Cauaburis basin, contacts were intense with the Brazilian
society since the beginning of 1960 and food supply, especially
sugar, is currently partially coming from outside. In the Padauiri
basin, contacts were scarce and up to now food supply results
only from the traditional activities of hunting and picking. The
survey was based on the numbers of decayed, missed and filled
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ious antibiotic regimens. Finally the patient was referred to a
department specialized in tropical medicine. Apart from the
already known clinical symptoms the patient had at this time
signs of a meningoencephalitic manifestation. Again, multiple
biopsies have been taken and in 1 out of 7 specimens
Histoplasmosis capsulatum-DNA was detected, 3 weeks later
Histoplasma could be cultivated from the same biopsy,
Histoplasma serology remained negative. After initiation of an
antifungal treatment with liposomal Amphotericin B the lesions
ameliorated and systemic inflammatory response parameters
returned to normal range. Beside the case presentation, diagnostic strategies, differential diagnostic, management and treatment
options will be discussed.
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COMPARISON BETWEEN EFFICACY OF ALBENDAZOLE
WITH METRONIDAZOLE IN GIARDIASIS.
FALLAH M., KOHANSALI N., MOSHTAGHI A.
School of Medicine, HAMADAN, IRAN

Giardia intestinalis is one of the most common causes of diarrheal
disease throughout the world. There are various agents for the
treatment of the giardiasis. Metronidazole (MTZ) is a drug of
choice for giardiasis, but it has major side effects and this makes
limited using this drug. There are some reports of good efficacy of
albendazole (ALZ) in treatment of giardiasis, as well as that of
helmithiases. The aim of this study was to determine efficacy and
side effects of ALZ in comparison to MTZ in giardiasis. A total of 56
patients infected with G. intestinalis confirmed by stool exam
were divided into 2 groups randomly. One group, 28 children was
treated by MTZ (5mg/kg 3 times a day for 5 days) and the other
group by ALZ (40mg/kg once a day for 5 days). The efficacy is
defined as obtaining 3 consecutive negative stool exams 10 days
after the treatment. Meanwhile, the side effects of the drugs were
recorded and the efficacy rates was statistically compared.Twenty
three out of 28 children (81.1%) in the ALZ group and 22 out of 28
(78.5%) in the MTZ group were cured. The side effects of ALZ
group were epigastric pain in 2, and in the MTZ group were metallic taste 10, epigastric pain 8, and nausea in 5 patients. The cure
rates were not statistically significant, however, side effects were
higher in MTZ than ALZ group (P<0.01).
This study indicated that, ALZ and MTZ have almost the same
effect in giardiasis, but the side effects of the later drug are statistically more than former drug.
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SNAKE BITES IN SOUTH CHAD. COMPARISON BETWEEN
THREE DIFFERENT POLYVALENT ANTI-SNAKE VENOM
IMMUNOTHERAPY
BREGANI E.R.1, ARIOLI M.2, ZIGLIOLI E.2
1. Ospedale Maggiore IRCCS, MILANO, ITALY
2. Ospedale Maggiore, MILAN, ITALY

A comparison between three differents polyvalent antivenom
immuno-therapies: the IPSER AFRIQUE PASTEUR (Pasteur Vaccins
- France) (IAP), the “Sii polyvalent anti-snake venom serum Central Africa” (Serum Institute of India Ltd.) (SPASV) and the
“FAV-Afrique” immunoglobulin fragments (Pasteur Mérieux
Connaught) (FAV-A) in snake envenomation was performed in
Goundi hospital, Moyen Chari district, south of the Chad. 288 hospitalized patients with snike envenomation were consecutively
included in the study, from 1997 to 2000. In most cases Echis carinatus was recognized as the responsible of bite. The confirmation
of envenomation included the detection of symptoms and clotting test > 30 minutes (CT). They all received the same supportive
treatment. Since January 1997 to September 1999 130 patients
performed the IAP antivenum treatment. Since September 1999
to November 2000 98 patients performed the SPASV treatment,
distributed by the central pharmacy. As mortality observed in bitten patients rised significantly, Pasteur Mérieux - France produced
the FAV-A. Since October 2000 to December 2001 60 patients
were treated with this serum. Corticosteroid treatment was
routinarely performed until January 2000 and then progressively
abandoned. Patients treated with SPASV presented the poorest
results in terms of survival (lethality 15% vs 2% and 3%), hospital
stay and CT recovery. Treatment with IAP resulted in shorter hospital stay and CT recovery than FAV-A, but concomitant corticosteroid treatment in the first group make not possible to infer that
the differences are attributable to immunotherapy only. All the
differences described are statistically significant.
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CHARACTERIZATION AND MOLECULAR SEQUENCING OF
THE HSP70 GENE FROM ENTAMOEBA DISPAR
MOSTAFA R., AMIR B., SASAN R.
Tehran University of Medical Sciences, TEHRAN, IRAN

Entamoeba histolytica infects more than 480 million people annually worldwide which cause the mortality of about 50-110 thousand patients every year. Recent studies revealed that the agents
of Amoebiasis which isolated from infected as well as non-infection individuals can be classified as two species; Entamoeba histolytica as pathogens and Entamoeba dispar as non pathogen. As
these two species are morphologically similar to each other, the
differentiation of them will need specific tests regarding isoenzyme as well as modern molecular methods including PCR. In the
present study, we characterized the 70 kDa Heat Shock Protein of
Entamoeba dispar at molecular level and compare it with that
from Entamoba histolitica. With these findings, we were able to
distinguishe Entamoeba dispar from the infectious Entamoeba
histolytica. We have isolated genomic DNA from Entamoeba dispar and used it as templates in the PCR. This has been performed
by using designed primers from highly conserved parts of other
HSP70 genes in eukaryotic cells. The result indicated some DNA
binding patterns in agarose gel electrophoresis which was a part
of HSP70 gene from Entamoeba disapr. The analyses of these
genomic parts indicated a nucleotide sequence within the open
reading frame of the Gene. Comparison of this new gene
(EdHSP70) with that from Entamoeba histolytica revealed relative
homology in some parts.
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AN ANALYSIS OF EOSINOPHILS CHANGES IN DIFFERENT
TISSUES OF LABORATORY MICE DURING AN EXPERIMENTAL
CHALLENGE
MAHDAVI M., KIA E.
School of Public Health & Institute of Health Research, TEHRAN, IRAN

Eosinophilia is one of the most characteristic features of trichinellosis. In the present study dynamics of eosinophilia was investigated in laboratory white mouse (Mus musculus) during an experimental challenge with Trichinella spiralis. In total, 66 laboratory
mice were divided into 6 groups. In groups 1-5, each mouse was fed
by 200 larvae of T. spiralis, obtained from skeletal muscles of previously infected mice. The last group of mice was served as control.
From day 7 up to 35 p.i., and in an interval of one week, each group
of mice was examined for eosinophilia in the samples of their
blood, and sections of intestine, spleen and masseter. The results
indicated an upgrading eosinophilia, from first week onwards, in
all tissue sections and blood. The increasing of eosinophils reached
to a maximum level at 3rd week. In the following week, it declined
gradually, but then stayed plateau through the last days of experiment. Therefore, eosinophilia not only increases in the course of
infection, but also rise to its peak during the 3rd week which is
coincident with encysting stage of larvae in muscles.
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GEOGRAPHICAL EPIDEMIOLOGY OF INTESTINAL
PARASITE INFECTION PREVALENCE AMONG PRIMARY
SCHOOL CHILDREN IN SOUTH OF IRAN, IN 2003
REZAEIAN M.1, FOROUTANI M.2
1. Shahid beheshti university, TEHRAN, IRAN
2. Shiraz University Medical Science, FARS,LARESTAN, IRAN

Intestinal parasite infection is one of the most common infections
in the tropical regions. Theses kinds of infections are more important with more damages in childhood. Diagnosis and early treatment of infections have an important role in growth of children.
This study was performed among primary school children in LAR
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(South of IRAN) in order to determine the prevalence of intestinal
parasite infection. In this study using a multi-stage sampling technique, a total of 865 fecal samples (452 samples from boys and 413
samples from girls) were obtained from 14 schools and were examined using the formalin-ether sedimentation technique. Results
show that the prevalence of infection to at least one of the intestinal parasite is 45.6% (395 children), from which the percentage
of infection to at least one of the pathogenic intestinal parasite is
31.3% (271 children) whilst the percentage of infection to at least
one of the non-pathogenic intestinal parasite is 34.1% (295 children). Statistical analyses have shown no significant difference
between two sexes; however, they have shown a significant difference between two parts (old and new) of city, with a higher
rate of infection in the old city. It seems that the difference
between two parts (old and new) of city is as a result of their
drinking water supplies. The drinking water supply of old city is
through reservoirs, which is not thoroughly chlorinated, while the
drinking water supply of new city is by tap water. The results of
this study, therefore, emphasize the need for clean water supplies
in old city. Prevalence, intestinal parasite, children, Lar(IRAN).

gal infections, samples of suspected lesions of 124 patients
(31 females, 39 males) were gathered and tested using culture
and direct methods. The findings were as follow: 23.6% of the
patients were infected with Parasites,4.71% infected to Ascaris,
2.73% to Trichuris trichiura, Hymenolepis nana: 0.94%, Giardia
lamblia: 7.49% and 3 cases of skin fungal lesions (2 cases of
inguinal candidia, 1 case of onicomychosis). None of the cases
were infected with Trichomonas vaginalis, reproductive tract fungal infections, Scabiei and Pediculus humanus.
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FAUNA AND GEOGRAPHICAL DISTRIBUTION OF TICKS
IN A FOCI OF BORRELIASIS IN MESHKIN SHAHR,
ARDABIL PROVINCE, IRAN
TELMADARRAIY Z.3, VATANDOOST H.3, TAVAKOLI M.2,
FAGHIHI F.1, ZAREAI Z.3
1. Department of Biology Faculty of Sciences Arak University, TEHRAN,
IRAN
2. Jihad Keshavarzii Lurestan province, KHORAMABAD, IRAN
3. School of Public Health & Institute of Health Research, Tehran
University of Medical sciences, TEHRAN, IRAN
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PREVALENCE OF INTESTINAL HELMINTHIASIS IN
SCHOOL CHILDREN IN HAITI

Ticks play an important role in transmission of different diseases in
Iran, including CCHF, and Borreliasis. An attempt was made to
study fauna and geographical distribution of two families of ticks,
Ixodidae and Argasidae, in Meshkin Shahr, Ardabil Province, Iran
where there are several reports of Borreliasis and CCHF. Sample
collection were performed in 20 randomly selected villages
throughout the year 2004 in the region. A total number of 1385
ticks were collected and identified according to the national tick
identification keys. The ticks are categorized in two families, five
genera, and ten species. There were three genera of hard ticks
(Ixodidae) including Hyalomma(56.6%), Rhipicephalus (31.3%),
and Haemaphysalis(0.1%). Among them, species Rhipicephalus
bursa, had the highest seasonal activity in spring. Species of
Hyalomma marginatum (61.1%), H. detritum (17.61%), H. schulzei
(13%), H. asiaticum (6.3%), H. dromedarii(1.3%), and H. aegyptium (0.7%) in a decreasing order were the main species found in
the region. These species have got two peak activities one in
spring and the other in summer. There were only one species of
Haemaphysalis inermis in the region which was found only in
autumn. Among soft ticks only Argas reflexus and Ornithodoros
lahorensis were collected. A. reflexus and O. lahorensis were active
during the autumn. Some important ecological and epidemiological aspects of ticks in the disease transmission will be discussed in
details.

RACCURT C.1, CHAMPETIER DE RIBES G.2, FLINE M.3,
DÉSORMEAUX A.M.4, EYMA E.5, MONTAGUT P.2, PIERRE J.3,
PAPE J.W.6
1. Université de Picardie Jules Verne, AMIENS, FRANCE
2. Ambassade de France, PORT-AU-PRINCE, HAÏTI
3. Programme Alimentaire Mondial, PORT-AU-PRINCE, HAÏTI
4. Ministère de la Santé Publique et de la Population, PORT-AU-PRINCE,
HAÏTI
5. Centres GHESKIO, PORT-AU-PRINCE, HAÏTI
6. Weill Medical College of Cornell University, NEW YORK, U.S.A

A intestinal helminths survey in school chidren was conducted in
Haiti in 2002. This first nationwide study was stratified by department according to urban and rural zones using the cluster
method. Focusing on elementary school children (n=5,792; age
range 3 to 20 years), it involved 26 urban and 49 rural schools randomly selected. Stools were preserved in formalin and examined
by the Ritchie technique. 32% of stools (1,981/5,792) tested positive for helminths: Ascaris lumbricoides (27.3%), Trichuris trichiura (7.3%), Necator americanus (3.8%), Hymenolepis nana (2%),
Taenia sp (0.3%), Strongyloides stercoralis (0.2%). More than a
quarter of the infected children were infected by more than one
geohelminth. The helminth prevalence was higher in rural
(38.4%) compared to urban areas (30%). There was no significant
difference in prevalence by sex and age. Prevalence of intestinal
helminthiasis changed from one department to another with the
highest prevalence found in the Southern department of Grande
Anse (73.7%) and the lowest in the Center department (20.6%).
Five out of the nine departments had a similar prevalence varying
from 25.5% to 28.2%. A deworming program using albendazole,
which have anthelminthic and antifilarial properties in a country
where Wuchereria bancrofti is also endemic, is in progress in
Haiti. Frequency of drug distribution should be based on the
prevalance of geohelminths in each department.
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INVESTIGATION AND COMPARING OF MYCOFLORA
OF THE PESORIATIC DERMAL SURFACES AND CONTROLS
DAIE GHAZVINI R.1, KHOSRAVI A.2
1. School of Public Health,Tehran University of Medical Sciences,
TEHRAN, IRAN
2. Veterinary Faculty, Tehran University, TEHRAN, IRAN

The main purpose of this study was the comparison of dermal
mycoflora between patients with psoriasis and normal group. In
our study after sampling from the different regions of skin, we
collected the specimens of scraping in envelope. With some pieces
of information such as age, sex and location of sampling. The
samples were obtained from 100 human beings(50 psoriatic and
50 control subject). Direct microscopic observation of the samples
was carried out by examining that material in%10 KOH. Each clinical specimens was cultured on SDA and incubated at 28c for one
month. The frequency of the isolated saprophytic fungi from the
patients and controls were as follow: A.flavus, A.fumigatus,
A.niger, Penicillium, Alternaria, Fusarium, Candida, Rhizopus.
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STUDY OF FUNGAL AND PARASITIC INFECTIONS
OF SKIN. DIGESTIVE AND REPRODUCTIVE TRACT
IN PATIENTS WITH CHRONIC PSYCHIATRIC DISORDERS
IN SINA HOSPITAL (HAMADAN).
TAHERKHANI H.
university of medical sciences of Hamadan, HAMADAN, IRAN

Because several Parasitologic Studies on normal population of
Hamadan city between 1989-1999 indicated the hig Prevalence of
Parasitic infection in the area. This study, was carried out with the
aim of evaluating Parasitic and fungal infections of skin, digestive
and reproductive tract in Patients with mental disorders confined
to bed in Sina hospital. To study parasitic infections, stool samples
of 106 patients (78 males, 28 females) were collected and examined using direct and formol-ether methods. To evaluate skin fun-
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HEAD LICE INFESTATION IN SCHOOL CHILDREN IN
TABRIZ

THREE PATIENTS IN SWEDEN WITH GNATHOSTOMIASIS
CONTRACTED IN THAILAND

HODJATI M., MOUSSAVI N., MOUSAVI M.

CLAESSON B.A.1, DOTEVALL L.1, SANDBERG T.1, ULLERYD P.2

Tabriz University of Medical Sciences, Research Centre for infectious &
Tropical diseases, TABRIZ, IRAN

1. Sahlgrenska University Hospital, GÖTEBORG, SWEDEN
2. Infectious Disease Control, BORåS, SWEDEN

Head lice infestation (HLI) caused by pediculus humanus capitis is
a world wild public health concern. That affects mostly school
aged children. HLI does not produce an illness, but it is physically
unpleasant and bears a significant negative social stigma. In the
Middle East, head lice infestation is a public health issue. A total
of 2795 school children from Tabriz city enrolled in 13 elementary
and high school (governmental school) were examined for the
presence of pediculus capitis (nits, adults and immature). The
sample population was children ranging in age from 6-18 years
old who were diagnosed with LHI in the health center. The treatment was 1 pct permethrin shampoo, which was applied once per
week. Schoolgirls aged 10-14 years constituted the highest infestation rate (6.5%) and girls aged 15-19 years showed a low infestation rate (1.6%). There was a significant difference between
infestation rates among the age groups (X2=15.43, df=2,
P=0.0004). But there was no significant difference between the
infestation rates of 5-9 and 10-14 groups (X2=o.36, df=1, P=0.55).
The treatment with permethrin shampoo was successful in most
of the infested children. Certainly, personal hygiene practices that
is directed to age group and socio-economic status influence the
level of prevalence.

Introduction: This is the first report from Sweden of infections due
to Gnathostoma spinigerum. Case 1: Thai, female immigrant, 24
years old, living in Sweden from February 2002. During the spring,
she noted migratory, intermittent swellings in several parts of the
body. She got several diagnoses but did not improve. In August,
meningitis was diagnosed and almost all granulocytes in the CSF
were eosinophils. She also developed a periorbital oedema. Then
gnathostomiasis was suspected. Initially, she received corticosteroids and improved. Later, serology confirmed the diagnosis of
gnathostomiasis and she was treated with albendazole during 3
weeks and recovered completely. Case 2: Swedish man, 68 years
old, having spent long periods of time in Thailand. In July 2003, he
had migrating swellings and redness in the skin. No eosinophilia.
Gnathostomiasis was suspected and the diagnos was confirmed by
serology. In total, he received 3 single doses of ivermectin and 3
weeks treatment with albendazole before complete recovery.
Case 3: Swedish man, 41 years old, business man, who had travelled in Thailand and Vietnam. Back in Sweden January 20004, he
was tired, had some fever. He also had pain in the right part of the
chest and in the liver. 51% of the granulocytes in the blood were
eosinophils. He was examined by doctors at least 7 times, but finally serology for gnathostomiasis was taken and was positive. Before
complete recovery, he was treated twice with albendazole during
3 weeks. Conclusion: Human gnathostomiasis can manifest in
many ways. These case reports illustrate that the awareness of this
disease is low in Sweden despite increasing migration.
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INDUCTION OF CYTOPATHIC CHANGES AND PROINFLAMMATORY CYTOKINES IN RAT MICROGLIAL CELLS
BY PATHOGENIC NAEGLERIA FOWLERI TROPHOZOITES
AND AN ANTI-NFA1 ANTIBODY
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SHIN H.J.1, JEONG S.R.2, OH Y.H.2, SONG K.J.2, PARK S.2, KIM
K.2, KWON M.H.2, IM K.I.3, JONG-HYUN K.3

TOXOPLASMA GONDII CAUSATIV AND OPORTUNISTIC
AGENT IN INFECTIV DISEASE

1. Ajou Hospital, SUWON, SOUTH KOREA
2. Department of Microbiology, SUWON, SOUTH KOREA
3. Department of Parasitology, SEOUL, SOUTH KOREAN.

VUCINIC N.1, ANDRIC B.1, DUPANOVIC B.1, ANDRIC A.2
1. Clinic for Infectious Disease, PODGORICA, SERBIA AND MONTENEGRO
2. Medical Faculty Nis, NIS, SERBIA AND MONTENEGRO

N. Fowleri, a free-living amoeba, causes fatal primary amoebic
meningoencephalitis in experimental animals and humans. In
terms of the tissue-invasive mechanisms of N. fowleri, the adherence of amoeba to host cells is most important. The nfa1 gene
(360 bp) was previously cloned from a cDNA library of pathogenic
N. fowleri by immunoscreening, and produced a 13.1 kDa recombinant protein that showed pseudopodia-specific localization by
immunocytochemistry. On the basis of an idea that the pseudopodia-specific Nfa1 protein seems to be involved in the pathogenicity of N. fowleri, the cytopathic activity of N. fowleri trophozoites
co-cultured with rat microglial cells was observed, and the effects
of an anti-Nfa1 antibody as treating on a co-culture system was
elucidated. Using light, scanning and transmission electron microscopes, it was seen that N. fowleri trophozoites in contact with
microglial cells produced vigorous pseudopodia and a food-cup
structure. Microglial cells were destroyed by N. fowleri trophozoites as seen from necrotic and apoptotic cell death in a timedependent manner. As the results of 51Cr release assay, N. fowleri
showed 17.8, 24.9, 54.6, and 98% cytotoxicity against microglial
cells at 3, 6, 12, and 24 hr post incubation, respectively. When an
anti-Nfa1 antibody was treated in a co-culture system, N. fowleri
showed 15.5, 20.3, 46.7, and 66.9% cytotoxicity, respectively.
Moreover, microglial cells co-cultured with N. fowleri trophozoites
secreted the pro-inflammatory cytokines, TNF-α, IL-1β and IL-6.
When an anti-Nfα1 antibody was treated in a co-culture system,
the secretion of TNF-α was inhibited.

Mechanisms of intracellular surviving and chronical persistention
of infection, putting Toxoplasma gondii /Tg/ betwen moust
important causativ and opportunistic parasitic agents. We presenting results from clinical examination of infection with Tg in
immunocompetent and immunodefificient patients. During time
1995 to 2004 on Clinic for infectious disease in Podgorica, has
been examined 80 patients infected with Tg. In analised group
70/87%/ patients was with regular function of cellular immunity
respons /CIR/ and 10/12,5%/ patients with HIV infection had disfunction of CIR. Epidemiological examination confirmed general
sensitivity of human population on Tg. Adenopathy was moust
freqvent clinical manifestation of acute toxoplasmal infection in
immunocompetent /27,5%/. Fever, pharyngitis, rach, diarhoea in
5% patients. Persistent adenopathy in 16,9% of patients was
marker of nonefectivity of CIR. Patients with HIV infection manifested hard opportunistic infections, with 4 /40%/ letal cases.
Regular function of immunity respons and tropism of Tg for neural, muscular and embrional tissues are moust important factors
for clinical expresions, development prognosis of infection. In
immunocompetent patients specific antibodies presenting good
marker of acute phasis of infection. Detection of specific antibodies make no profit of reactivation and progresion of disease
nider can be marker of effectivity of therapy trietment.
P310

AMEBIC LIVER ABSCESS WITH SYNCHRONOUS CAECAL
COLITIS: REPORT OF FOUR CASES
RAPP C., IMBERT P., BLADÉ J.S., BARRUET R., DEBORD T.
Hôpital militaire Bégin, SAINT-MANDÉ, France

Amebic liver abscess (ALA) is the commonest extraintestinal manifestation of amebiasis. Except in fulminant amebic colitis, concurrent confirmed colitis are rarely reported. We describe 4 cases
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anism is more exceptionally involved, as during serious attacks of
malaria or induced by the pancreatic toxicity of anti-parasitic
drugs (pentamidine, cotrimoxazole, metronidazole, atovaquone).
Immunodepressed conditions may also evoke opportunist parasites (toxoplasmosis, pneumocystosis, microsporidiasis, strongyloidiasis) and the possibility of Chagas disease transmitted by pancreatic transplantation. Anatomic and clinical features are eminently variable, oscillating between epiphenomenon of fortuitous or autopsic discovery until potentially serious demonstrations, as pseudo tumour or acute pancreatitis which can be fatal.
The whole set of therapeutic tools consists mainly in anti-parasitic
chemotherapies, in combination with endoscopic retrograde
cholangio-pancreatography or surgery in selected indications.

of ALA with simultaneous colonic involvement and review risk
factors. Four men (mean age 48 years) with ALA (positive amebic
serology) who experienced severe right upper abdominal pain
with tenderness were included. After initial onset of the symptoms, mean diagnostic delay was 15 days (range 7-30). Three had
a history of diarrhea during the preceding 2 months. Diarrhea
was noted in only one case on admission, and another one
patient had a palpable mass of the right upper quadrant. E. histolytica antigen was identified in only one stool sample.
Colonoscopy revealed few small ulcers located to the right colon
(caecum) in all patients. No trophozoite were found on biopsy
specimen. Two patients had a thickening of the caecum wall confirmed on abdominal CT-Scan. A percutaneous liver drainage was
necessary in one case (pleuropulmonary fistula). All patients
recovered. Frequency of this underreported pathological association is unknown. Two previous studies showed that colonic
involvement is common, occuring in more than half of patients
with ALA. However, rarity of diarrhea is explained by the limited
extent of the lesion confined to the right side of colon as in our
cases. Left sided ulcers more common in elderly patients are
responsible of diarrhea. There is no association between the location of ALA an colonic lesions. In severe cases, abdominal CT-Scan
and colonoscopy should be performed.
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ANIMAL MODELS FOR GIARDIA
FAVENNEC L.1, FOROUTANI M.2
1. Unite de Parasitologie-Mycologie(Hopital Charles Nicolle)CHU,
ROUEN, FRANCE
2. Shiraz University Medical Science, FARS,LARESTAN, IRAN

Giardia is one of common infection in the world. It cause illness
among children and AIDS. Studying of this parasite in invitro culture needs to spending money and modern technology.
Evaluation of parasite in invitro (animal model, Gerbil) can solve
problems and remove barriers in parasite studying. Goal of this
studying is about effective factors in increasing cyst shedding via
animals fecal. In this evaluation, we have 3 factors to study: 1.
animal age in infection onset. 2. Doing or not doing immune suppression. 3. Parasite genotype. Research showed that the best age
for infection in animal model is after wearing that they had the
most fecal shedding cyst. Shedding cyst starts 10 days after animal
infection and finishes after 2 months. In this studying importance
of immune suppression proved. Studying showed that parasites
with genotype A shows more shedding cyst comparing to strain
B. prove of animal age effect and immune suppression with other
types should confirm by other studying.
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GIARDIASIS AS A ZOOANTHROPONOTIC DISEASE
FARAHVASH A.A.1, KAZEMI B.2, REZAEIAN M.1, ZAREBAVANI
M.1, JEDDI TEHRANI M.2
1. Tehran University of Medical Sciences, TEHRAN, IRAN
2. Shaheed Beheshti University of Medical Sciences, TEHRAN, IRAN

Giardia duodenalis (= G.lamblia, G. intestianlis) is a protozoan
parasite with a simple 2-stage life cycle: it reproduces as a flagellated trophozoite in the host small intestine and is excreted in
feces as infectious cysts capable of persisting in the environment
for weeks. The purpose of present study was to evaluate molecular methods of biotyping Giardia from humans and some other
animals. In the present study we chose to use the 3 molecular
groups described using sequence differences at the triosephosphate isomerase(tpi) gene locus. These 3 group, assigned by
restriction fragment length polymorphism(RFLP) of polymerase
chain reaction(PCR). In this study in humans specimen, either we
used DNA retrieved from trophozotie established in TYIS-33
axenic culture media or directly obtained from cysts, from
humans and animals. In present study, first we used 2 sets of
primers (7439, 5945 and 4131, 4130). Amplified PCR product
(812bp and 683bp), was restricted with either Hind III or XhoI.
Biotype groups (1,2or 3) were allocated following Baruch et al.
(1996). Then for confirmation we design two sets of primers
(PM924, and PM290). The results showed that the genotype of
human Giardia and the animals which were examined has the
same or partially similar to human Giardia for tim gene. An
important question is the role of animals as reservoir for Giardia
isolates and zoonotic potential of it. In this context, giardiasis has
been recognized as a zooanthroponotic disease.
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IVERMECTIN DOUBLE DOSE FOR TREATMENT OF
GNATHOSTOMIASIS
NONTASUT P.1, CLEASSON B.2, DEKUMYOY P.1
1. Mahidol University, BANGKOK, THAILAND
2. Goteborg University, GOTEBORG, SWEDEN

Comparative treatment of ivermectin 0.2 mg/kg for 2 days in 15
Gnathostomiasis patients and albendazole 200mg twice daily for
21 days in 14 Gnathostomiasis patients gave the cure rate at
100% and 78.5% respectively. No significant difference between
ivermectin and albendazole in the efficiency in treatment of
Gnathostomiasis (Fisher exact, p=0.0996). The patients that no
migratory swelling, a drop in ELISA OD or immunoblot test negative were cured. The side effects of ivermectin for two days were
dizziness or no symptom. The side effects of albendazole were
nausea, dizziness and increased alkaline phosphatase.
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PARASITIC PANCREAS

COMPARISON OF MICROSCOPY TO ELISA TECHNIQUE
IN DETECTION OF AMOEBIASIS IN IRAN.

REY P.2, BREDIN C.2, DEBONNE J.M.1, KLOTZ F.3,
1. HIA Laveran, MARSEILLE ARMEES, FRANCE
2. HIA Legouest, METZ ARMÉES, FRANCE
3. Hôpital Principal, DAKAR, SENEGAL

HAGHIGHI A.2, REZAEIAN M.1
1. Tehran University of Medical Sciences and Health Services, TEHRAN,
IRAN
2. Shaheed Beheshti University of Medical Sciences and Health services,
TEHRAN, IRAN

This original review leads to analyse nosologic settings of the parasitic pancreas which is a many-faceted entity. Pancreas is an
internal organ not involved in the cycles of parasitic replication
but can however be concerned by cosmopolitan or exotic various
parasites. Usual hosts of the small intestine (ascariasis, taeniasis,
giardiasis, Retortamonas intestinalis, Gymnophalloides seoi) or
the bile ducts (liver flukes) can cause pancreatic duct obstruction
after migration into the Vater ampulla or Wirsung’s canal. More
rarely other parasites, from digestive or extra digestive origin, can
cause lesions of the pancreatic parenchyma secondarily to unusual migration (cystic and alveolar echinococcosis, schistosomiasis,
anisakiasis, gnathostomiasis) or blood infection. A systemic mech-

Microscopic identification of Entamoeba histolytica in stool is
insensitive to differentiate this pathogenic amoeba from morphologically identical Entamoeba dispar. An ELISA method was applied
for diagnosing amoebiasis by detection of Entamoeba histolytica
antibody. A total of 258 sample sera, were analyzed from five different groups including amoebiasis patients, E. histolytica/E. dispar
asymptomatic cyst carriers, patients clinically presumed to have
intestinal and extra - intestinal amoebiasis and healthy control.
From 51 E. histolytica/E. dispar cysts passers identified by
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microscopy and culture, a positive anti-amebic antibody was measured only for 8 specimens (15.6%) and 43 cyst carriers showed an
absorbance less than cut-off likely due to E. dispar infection. These
findings suggest usefulness of ELISA method in differentiation of
Entamoeba species, in clinical laboratories less equipped with biological and biochemical methods or antigen capture kits.
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COMBINATION OF IN VIVO AND IN VITRO ISOLATION
WITH PCR AND SEROLOGY TO DETECT TOXOPLASMA
GONDII INFECTION
CORREA D., COBALLASE-URRUTIA E., RICO-TORRES C.P.,
HERNÀNDEZ-ISLAS J.L., LUNA-PASTÉN H.
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Instituto Nacional de Pediatría, SSA, MEXICO, DF, MEXICO

ACUTE INFECTION OF TOXOPLASMA GONDII AND
REACTIVATION OF CHRONIC CMV AFTER LIVER
TRANSPLANTATION IN A PEDIATRIC PATIENT

Direct detection of Toxoplasma gondii is important to support confirmation of vertical transmission or of reactivation in infected
adults. The aim of this work was to compare different combinations of direct and indirect methods to detect T. gondii. We experimentally infected Vero cell cultures and Balb/c mice intraperitoneally with different amounts of tachyzoites (1 to 3,125) of the
RH strain. The parasites were directly counted or detected by simple PCR for the B1 gene, at different times for up to 60 days. IgG
and IgM antibodies were also searched in serum by ELISA. Parasites
were observed as early as 5 days after inoculation both in vivo and
in vitro, peaked at day 7 and disappeared by day 21 in those animals that survived (injected with 1 and 5 parasites), and continued
high in vitro for up to 30 days. Also, IgM and IgG antibodies rose
before the 5th day and peaked at 15 and 25 days after inoculation,
respectively. The PCR was less sensitive in its actual format than the
isolation systems. It is necessary to perform evaluations at shorter
times, with other T. gondii strains and using the more sensitive
hemi-nested PCR. Our results suggest that combination of techniques is a good strategy to confirm actual infection and might be
used to characterize the circulating strains of the parasite.

GALVÀN M.L.1, CASTILLO Y.2, ESPINOZA M.2, BOJORQUEZ
M.C.2, RODRIGUEZ L.R.1, BERNAL R.3, CORREA D.4
1. Universidad de Guadalajara, GUADALAJARA, JAL, MEXICO
2. Hospital de Pediatría. Instituto Mexicano del Seguro Social,
GUADALAJARA, JAL, MEXICO
3. Hospital Infantil de México. Secretaría de Salud, MÉXICO, MÉXICO
4. Instituto Nacional de Pediatría, Secretaría de Salud, MÉXICO, MÉXICO

A seven-year-old boy with end-stage cirrhosis secondary to type IV
glycogenosis was submitted to liver transplantation from a cadaver, and maintained with cyclosporine/prednisolone. He was T.
gondii IgM/IgG seronegative two months before surgery, but CMV
IgG positive. Gancyclovir was administered for 3 months after surgery. Two months later he presented ictericia and transaminasaemia; thus hepatitis secondary to either infection or acute
rejection was suspected. Seroconversion of IgM and IgG
Toxoplasma antibodies was observed. The PCR for cytomegalovirus
was negative, but a slight inflammation was observed in a biopsy;
thus the immunosuppressive regimen was changed to diminish
risk of rejection. The patient improved for about 5 weeks; then he
presented ictericia, high transaminases levels, and bad general
health status. Chorioretinitis in the left eye was also found. T.
gondii IgM and IgG antibodies remained high in ELISA, and were
confirmed by western-blot and IFAT. Pyrimethamine, sulfadiazine,
prednisolone and folinic acid were administered for 5 months, a
well as gancyclovir for 4 weeks. Two months later, the parasite IgM
declined and the patient presented good evolution. The chorioretinitis became inactive. Twelve months later, new lesions appeared
in the retina. The presence of CMV was documented by PCR, thus
he received a new regimen of gancyclovir for 3 weeks, and is now
under control.
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PREVALENCE OF CYSTS AND EGGS OF HUMAN
INTESTINAL PARASITES IN WATER SAMPLES FROM
ARTESIAN WELLS IN THE COMMUNITY OF CHOLULA IN
PUEBLA, MEXICO
SANCHEZ-SALAS J.L., HINOJOSA-SADA E., LOPEZ-LUNA A.,
REYNA-TELLEZ S.
Universidad de las Americas, Puebla, CHOLULA, PUEBLA, MEXICO

In the rural communities of Mexico, intestinal parasites are widely
prevalent, probably due to poor sanitation and inadequate personal hygiene. This work was designed to evaluate de rate of well
water contamination in one of the rural communities in Mexico. A
total of 52 water samples out of the 640 wells in the community
of Zacapechpan in Puebla, Mexico were screened for intestinal
parasites. The samples were processed for parasite isolation by
sedimentation and flotation methods and examined by conventional microscopic methods. Eggs or cysts of at least one parasite
species were detected in 72% of the water samples. 18 well samples exhibited only Ascaris lumbricoides, 10 only Giardia lamblia, 8
only Entamoeba histolytica, 1 Giardia lamblia and Entamoeba histolytica and 1 Giardia lamblia and Ascaris lumbricoides. The high
frequency of intestinal parasites observed in the samples is congruent with the socioeconomic conditions of the region studied.
This parasitic surveillance aids the process of prevention of intestinal infections. Those contaminated wells require treatment and
the population needs to be educated on sanitary conditions and
treated for infections to ensure parasitic eradication.
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EARLY ONSET OF AMOEBIC LIVER ABSCESS IN
INTERNATIONAL TRAVELLERS
ANGHEBEN A., MAROCCO S., MONTEIRO G., ANSELMI M.,
ROSSANESE A., BISOFFI Z.
Centre for Tropical Diseases, S. Cuore Hospital, NEGRAR (VERONA), ITALY

Amoebic liver abscess (ALA) is the most common extra intestinal
manifestation of Entamoeba histolytica infection. We describe two
cases of ALA with an early onset in short term travellers. BA and
PW, males, aged 52 and 72 respectively, both physicians, were
admitted at our travel clinic with a high fever. Neither of them gave
a history of diarrhoea or right upper quadrant abdominal pain; the
fever had begun 4 and 15 days after arriving at Bangladesh and
Mexico, respectively. On admission, both showed hepatomegaly; a
liver echography demonstrated multiple abscesses in the right lobe.
In both cases the only significant laboratory findings were raised
WBC count and ESR (>11000/É L and >90 mm/1st hour, respectively), and a positive serology (IFAT) for E. histolytica at high titre
(1:400 to 1:1600 and 1:400 to 1: 6400, respectively). Echography
driven needle drainage of the abscesses was performed. Bacterial
cultures of abscess fluid were negative, while amoebic antigen
detection was positive for BA. Both patients fully recovered following a classical anti-amoebic treatment. Discussion: Although
patients with ALA acquired abroad usually report travelling to an
endemic country 2 to 5 months before, the early onset in our two
cases suggests a shorter incubation period. Therefore ALA should
be included in the differential diagnosis of fever of unknown origin, even soon after a short stay in endemic areas.
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APOPTOSIS OF HUMAN NEUTROPHIL VIA CASPASE-3
ACTIVATION IN RESPONSE TO TRICHOMONAS
VAGINALIS
RYU J.S.
Hanyang University College of Medicine, SEOUL, KOREA

Neutrophils are the predominant inflammatory cells found in the
vaginal discharges of patients with Trichomonas vaginalis infection.
It is not yet known whether apoptosis in neutrophil is regulated by
live T. vaginalis. We examined whether T. vaginalis can influence
the apoptosis of neutrophil, and caspase-3 and ROS can be involved
in neutrophil apoptosis. Human neutrophils were obtained from
the peripheral blood of healthy volunteers. After neutrophils were
incubated with live T. vaginalis, neutrophil apoptosis was evaluat-
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the right lobe. Multiplicity and big size of abcesses is not identified
as a severity predictive factor This atypical case highlights the efficiency of simple medical treatment, even in presence of multiple
and big abcesses.

ed by DiOC6 staining and Hoechst 33342 staining. T. vaginalis
induced neutrophil death displaying the characteristic features of
apoptosis such as morphological changes, reduced mitochondrial
transmembrane potential. Apoptosis of neutrophil treated with
T. vaginalis increased 37.9% at 12h, compared with 24.4% of control group without trichomonads. Activation of caspase-3 was evident in neutrophils undergoing spontaneous apoptosis, but it was
markedly augmented and accelerated during T. vaginalis induced
apoptosis. Inhibition of caspase-3 effectively reduced the T. vaginalis-induced apoptosis from 48.2% to 21.7%. Pretreatment of
neutrophils with an inhibitor of NADPH oxidase (DPI) markedly
blocked T. vaginalis -induced apoptosis but did not affect spontaneous apoptosis. Also DPI induced decrease of caspase-3 activity in
T. vaginalis-treated neutrophils. Therefore, T. vaginalis-induced
apoptosis is dependent on the ROS generated by the neutrophils
during co-incubation with T. vaginalis. Conclusion: These data indicate that live T. vaginalis induced an increased apoptosis of neutrophils via caspase-3 activation.
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COMPARISON OF ADVERSE BIRTH EVENTS IN
PREGNANT WOMEN RANDOMLY ALLOCATED TO EITHER
MEBENDAZOLE PLUS IRON SUPPLEMENTS OR PLACEBO
PLUS IRON SUPPLEMENTS
GYORKOS T.W.3, LAROCQUE R.3, CASAPIA M.2, GOTUZZO E.1
1. Universidad Peruana Cayetano Heredia, LIMA, PERU
2. Asociacion Civil Selva Amazonica, IQUITOS, PERU
3. McGill University, MONTREAL, QC, Canada

We conducted a large randomized controlled trial of a benzimidazole administered during pregnancy in 2003-2004 in Iquitos,
Peru. The prevalences of both maternal anemia and hookworm
infection at baseline in 1042 second trimester pregnant women
over 18 years of age were approximately 47%. Women were randomly allocated to receive either single dose mebendazole (500
mg) or single dose placebo, after which both groups received a 30day supply of iron supplements, refillable until delivery. There
were a total of 28 adverse birth outcomes in the mebendazole
group and 31 in the placebo group, a difference which was not
statistically significantly different (p=.670). Adverse events included miscarriages, malformations, stillbirths, early neonatal deaths,
premature babies and very low birthweight babies. Our results
confirm that mebendazole administered to second trimester pregnant women is safe. These results give added support to WHO,
UNICEF and INACG recommendations regarding deworming in
prenatal programs in areas of high hookworm endemicity.
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INTESTINAL ENTAMOEBA HISTOLYTICA INFECTIONS IN
ASYMPTOMATIC ADULT CARRIERS FROM SUB-SAHARAN
AFRICAN COUNTRIES
BOURATBINE A.1, BEN ABDALLAH R.1, BEN AYED S.1, ABDENNEBI
M.2, THELLIER M.3, AOUN K.1
1. Institut Pasteur de Tunis, TUNIS, TUNISIA
2. Faculté de Médecine de Tunis, TUNIS, TUNISIA
3. Gr hospitalier Pitié-Salpétrière, PARIS, FRANCE

With the increase of international exchanges between subSaharan and North African countries, Tunisia has become exposed
to the re-introduction of parasitic pathogens that are still frequent
in tropical Africa and which have disappeared in Tunisia or have
become rare such as Entamoeba(E.) histolytica the causative agent
of amoebiasis. In order to evaluate the importation of such parasite species from tropical African countries, systematic stool examinations of 1000 students, originating from these areas and coming for the first time to Tunisia, were performed. Microscopic identification of cysts or trophozoïtes of the E.histolytica/E.dispar complex was followed by specific DNA extraction and differentiation
between E. histolytica and E. dispar by polymerase chain reaction
(PCR). 56 (5.8%) of examined students harboured cysts of E. histolytica/E. dispar. This prevalence is higher than the one reported
in asymptomatic Tunisian adult carriers (1 to 2%). However, specific DNA amplification using PCR, carried on 10 stools, revealed
the only presence of the non pathogenic species E. dispar. No cases
of E. histolytica were identified.
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ANTENATAL MEBENDAZOLE PLUS IRON REDUCES THE
RISK OF VERY LOW BIRTHWEIGHT
LAROCQUE R.5, CASAPIA M.4, GOTUZZO E.3, MACLEAN J.D.2,
SOTO J.C.1, RAHME E.5, GYORKOS T.W.5
1. Centre de Cooperation Internacionale en Sante et Developpement,
QUEBEC, CANADA
2. McGill University Center for Tropical Disease, MONTREAL, CANADA
3. Instituto de Medicina Tropical “Alexander von Humboldt”
Universidad Peruana Cayetano Heredia, LIMA, PERU
4. Asociacion civil Selva Amazonica, IQUITOS, PERU
5. McGill University, MONTREAL, Canada

In areas where hookworm infection exceeds 20-30%, WHO recommends that anthelminthic treatment be given to infected
pregnant women after the first trimester. However, the use of
anthelminthics during pregnancy is still uncommon in most developing countries. Rigorous epidemiological evidence may be helpful in promoting its use. We therefore conducted a randomized
controlled trial between April 2003 and June 2004 in Iquitos Peru.
Second trimester pregnant women were randomized into one
group receiving mebendazole (single dose 500 mg) plus iron supplements (60mg elemental iron /day) and one group receiving
placebo plus iron supplements. Outcomes included birthweight
and maternal anemia. Hemoglobin and intestinal helminth intensities were measured at baseline (pre-randomization) and
prospectively (in the 3rd trimester and 1 week after delivery).
Birthweight was measured electronically (SECA® baby scale (±
20g)). A total of 1042 women were recruited. No differences were
found between groups in mean birthweight (3104 g vs 3090 g,
p=0.81), proportion of low birthweight (<2500g) (8.1% vs 8.7%,
p=0.75) and maternal anaemia in 3rd trimester (33.0% vs 32.3%,
p=0.81). However, the proportion of very low birthweight
(<1500g) babies was significantly lower in the mebendazole
group (0% vs 1.5%, p=0.007). This trial provides evidence supporting the use of mebendazole in prenatal programs.
Corroboration of our results with additional research on albendazole, levamisole and pyrantel would be an essential next step.
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MULTIPLE AMOEBIC LIVER ABCESSES : UNCOMMON
PRESENTATION
CARMOI T., RABAR D., NDIAYE B., FALL F., MBAYE P.S.
Hôpital Principal, DAKAR, SÉNÉGAL

Beyond classic clinic forms of amoebic liver abcesse (ALA), atypic
cases must be highlighted. A 43 years old immunocompetent
French patient without medical past, who has been living in
Senegal for 17 years, was admitted with 3 weeks old glairy bloody
dysentery and febrile jaundice. He had empirically taking
tiliquinol-tilbroquinol (TT) association during for 4 days before his
admission. He had bad general status with fever up to 38,5°C,
cutaneous jaundice and painful hepatomegaly. Liver cytolyses was
severe (15 x norme). Liver ultrasonography showed 8 liquid lesions
of right and left lobe (25 to 90 mm of diameter) looking like
abcesses. Amoebic serology is strongly positive up to 1/2.560° confirming the diagnosis of ALA in this clinical and biological context.
The patient was treated with metronidazole 10 days relayed with
TT. Clinical course is quickly positive.
This case reports two uncommon anomalies: simultaneous onset
of digestive track and liver, and elevated number of abcesses. ALA
is usually successing to digestive track onset. Clinical simultaneous
onset only occurs in 14 p.cent of the cases. Infra clinical coloscopic
lesions are on the other hand frequent (50 p.cent of case).
Multiple ALA are uncommon in literature(25 p.cent of cases). A
Two liver lobes onset is rare (14 p.cent) and affect preferentially
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and Poncitlán, Jalisco. In both communities 280 residents were
studied. Three consecutive samples of feces were analysed by
direct smears, Faust and Kato-Katz in the second group cold acidfast Kinyoun stanining method too. A questionnaire asked considering variables: sociodemographic, hygienic habits, food handling
habits, household faciliaties. The presence of parasites in the first
group 106/280, 38% in the second group 169/280, 60%, from
which 75% and 73% were positive to a unique parasite and 25%
and 27% presented mixed infections. In the first group the distribution of the parasites species for protozoa such as Entamoeba
histolytica 27%, Giardia lamblia 7% and two cases of Blastocystis
hominis. And helminths such as Hymenolepis nana 8%, Trichuris
trichuria one case, Ascaris lumbricoides 81% and Enterobius vermicularis 3%. In the second group E.histolytica 32%, B.hominis
27%, G.lamblia 5%, Cryptosporidium parvum 6% and helminths
such as H.nana 1%, A.lumbricoides 12% and E.vermicularis 1%.
A statistically significant difference (p<0.01) betwen children and
adults, showed a greater prevalence of positivity in adults population, in both groups. The greater number of positive was found in
inhabitans with hygienic habits deficient (p<0.05). In the first
group the largest prevalence was A.lumbricoides in the inhabitans
of houses having dirt floors (p<0.01) that favor the tramsmission
of geohelmints.
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PREVALENCE OF IGM AND IGG ANTIBODIES AGAINST
TOXOPLASMA GONDII IN WOMAN/NEWBORN PAIRS
APPARENTLY NORMAL AND OF HIGH RISK
GALVÀN M.L.1, FLORES-OROZCO M.2, BARBAS-AYON V.1,
RODRÍGUEZ-PÉREZ L.R.3, HERNÀNDEZ-HIGAREDA S.4,
TROYO-SANROMAN R.3, ALFARO-ALFARO N.3, CORREA D.5
1. Universidad de Guadalajara, GUADALAJARA, JAL, MEXICO
2. Hospital de Ginceco-Obstetricia del Centro Médico Nacional de
Occidente del IMSS, GUADALAJARA, MEXICO
3. Universidad de Guadalajara, GUADALAJARA, MEXICO
4. Hospital de Ginceco-Obstetricia del Centro Médico Nacional de
Occidente. IMSS, GUADALAJARA, MEXICO
5. Instituto Nacional de Pediatría, SSA, MEXICO, DF, MEXICO

Congenital toxoplasmosis has been poorly studied in Mexico. In
order to determine the impact that it has in Obstetrics, 120 mother/newborn pairs were studied. Sixty, considered to be at high risk
were classified in two groups: those with probable infection (INF),
because they had pre-term delivery, or gave birth to children with
compatible clinical problems, and others considered at risk by noninfectious causes (diabetes, hypertension, etc.; NOINF). The rest had
apparently normal pregnancies and gave birth to healthy newborns
(NL). IgM and IgG antibodies against T. gondii were searched by IFAT
and western blot. Global concordance between tests ranged from
81 to 93%, with k coefficients around 0.6; only pairs with concordant results were included in the present report. The prevalence of
antibodies was higher in the INF pairs (IgG: 56% and 44% for mothers and newborns; IgM: 26.9% and 4.8%), than in the NOINF group
(IgG: 29% and 14%; IgM: 8.3 and 0.0%) or the NL (IgG: 22% and
21%; IgM: 8.9 and 3.4%). The prevalence was also higher in mothers than in children, for both IgM and IgG, in all groups. The problems of the T. gondii infected babies included hydrocephalus, and
other malformations. Our results suggest that this infection is causing obstetric problems in a large proportion of children born from
women with high risk pregnancy in our country.
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OPPORTUNISTIC PARASITIC AND FUNGAL INFECTIONS
AMONG HIV-SEROPOSITIVE INDIVIDUALS IN THE
REPUBLIC OF KOREA
KIM W.H.1, GUK S.M.1, SEO M.2, PARK J.H.1, SHIN E.H.1, CHOI
M.H.1, HONG S.T.1, CHAI J.Y.1
1. Seoul National University College of Medicine, SEOUL, KOREA, SOUTH
2. Dankook University College of Medicine, CHONAN, KOREA, SOUTH

The prevalence of parasitic infections was investigated in human
immunodeficiency virus (HIV)-infected patients (n = 105) who visited Seoul National University Hospital, Seoul, Korea, during the
period from 1995 to 2003. Fecal samples were collected from 67
patients for intestinal parasite examinations, and sputum or bronchoalveolar lavage samples from 60 patients for examination of
Pneumocystis carinii. Both samples were obtained from 22
patients. Thirty-three (31.4%) of the 105 were found to have parasitic infections; Cryptosporidium parvum (10.5%; 7/67), Isospora
belli (7.5%; 5/67), Clonorchis sinensis (3.0%; 2/67), Giardia lamblia
(1.5%; 1/67), Gymnophalloides seoi (1.5%; 1/67), and
Pneumocystis carinii (28.3%; 17/60). The hospital records of the 11
intestinal parasite-infected patients showed that all suffered from
diarrhea. This study shows that parasitic infections are important
clinical complications in HIV-infected patients in the Republic of
Korea.
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AN EVALUATION ON THE EFFICACY OF ULTRASONIC
ON INACTIVATION OF FREE-LIVING NEMATODES
MAHVI A.H., DEHGHANI H., KIA E.B.
School of Public Health,Tehran University of Medical Sciences, TEHRAN,
IRAN

An evaluation was made on the efficacy of ultrasonic irradiation
for inactivation of free-living nemathodes in experimental condition. As it is considered by 2, 4, 6, 8, 10 and 12 minutes for sonication, about 23.75%, 42.50%, 53.5%, 82.25%, 89.25% and 100% of
the present adults were destroyed, respectively. However, by 2, 4,
6 and 8 minutes of sonication for nematode larvae, about 38.0%,
50.5%, 58.755 and 100% were destroyed, respectively. Therefore,
using Bransoic bath at 42 KHz (155 W input power) frequency,
would appear that 100% of the adults and larvae of nematodes
are destroyed in 12 and 8 minutes, correspondingly. Results indicates that it is possible to decrease the number of nematodes present in the water and that the process depends on the exposure
time, frequency and intensity of the ultrasound irradiation.
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INTESTINAL PARASITOSIS AND SOCIOECONOMICAL
CONDITIONS IN LOCATIONS OF FERNANDEZ FEO
MUNICIPALITY, TACHIRA, VENEZUELA
RODRIGUEZ-MORALES A.J.1, ARRIA M.2, MEDINA M.2
1. Los Andes University, TRUJILLO, VENEZUELA
2. DGSACS-MSDS, EL PINAL, VENEZUELA

Poor socioeconomic-demographic, environmental health and
hygiene conditions play a major role in intestinal parasites and
diarrhea occurrence. For these reasons we evaluated Fernandez
Feo Municipality locations, Táchira, Venezuela, between 2002 and
2003, in regard to intestinal parasitosis and socioeconomical conditions. Two different surveys were applied in studied period. A
passive data collection, reported by DGSACS-MSDS, and an active
survey giving instructions for voluntary submission of stools for
coproparasitological examination. With 34,176 pop, municipality
has 77.7% living in urban areas, 80% live in houses, 74% continuous water services, 56.5% proper sewage systems, 12.1% illiteracy,
60.7% scholarization. In 2002, helminth infections were 2nd morbidity cause, 1379 cases (3.9% of municipality pop) and protozoan
infections 3rd cause, 1224 cases (3.6%); 120 individuals were invited to provide voluntary a stool sample. We found 90.0% positive
for at least one parasite, 90.0% corresponded to Enterobius vermicularis, 32.5% to Ascaris lumbricoides, 6.7% to Necator ameri-
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BIODIVERSITY OF PARASITIC INFECTIONS IN TWO
STATES OF WESTERN REGION OF MEXICOBIODIVERSITY
OF PARASITIC INFECTIONS IN TWO STATES OF WESTERN
REGION OF MEXICO
GALVÀN M.L.1, CORONADO L.1, MADRIZ A.L.1, PEREZ Y.1,
ROMAN E.B.1, MADRIZ A.L.1, RODRIGUEZ L.R.1, TROYO R.1,
BERNAL R.2
1. UNIVERSIDAD DE GUADALAJARA, GUADALAJARA, JALISCO, MEXICO
2. HOSPITAL INFANTIL DE MEXICO, MEXICO,DISTRITO FEDERAL, MEXICO

Intestinal parasite infections represent a public health problem in
Mexico, affecting children and adults.The purpose of this study
was to determine the prevalence of intestinal parasite infections
in the human population of two communities, Ocotillo, Colima
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canus (p<.01). An intervention program were applied to 1200
houses in the municipality, giving antiparasitary treatment (albendazol) to 6378 individuals living in 7 different sectors. In 2003, a
considerable reduction was observed, helminth infections were 3rd
in morbidity cause, 1161 cases (3.4%, p<.05) and protozoan infections 6th cause, 809 cases (2.4%, p<.05). Present study results indicate that there is high parasitic infection prevalence in the community where personal hygiene and sanitary conditions are poor
and may be one of the contributing factors for transmission within the families. Intervention strategies including health education
program should be applied.
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INTESTINAL PARASITES IN CANINE FAECES COLLECTED
IN PUBLICS PARKS OF GUAYAQUIL CITY
LLAGUNO G.1, LLAGUNO M.2
1. Llala S.A, GUAYAQUIL, ECUADOR
2. CIDRALAS, GUAYAQUIL, ECUADOR

In Guayaquil City, Guayas province (Ecuador), a randomize sampling of canine faeces was performed at 30 public parks during
May and June 2004 with the pourpose of identify species from
dogs, especially the ones with zoonotic importance. Samples were
taken in number of 6 from each park and were analyzed by 3
methods. All parks were found contaminated with faeces and
100% were positive for parasite. From the 180 collected samples
93.88% were positive for parasites, the prevalence by parasite
species was 38.46% for Amoeba spp., 35.50% for Trichuris vulpis,
29.99% for Toxocara canis, 23.08% for Giardia canis, 15.98% for
Strongyloides stercolaris, 15,38% for Uncinaria stenocephala,
12.42% for Coccidians, 7.10% for Ancylostoma caninum, 3.55%
for Enteerobios vermicularis, 2.37% for Balantidium coli and
Dipylidium caninum, 1.18% for Taenia sp, Spirometra sp,
Diphylobotrium latum and Mesocestoides. it is very importand to
report that was found Spirometra sp and Enterobius vermicularis;
parasites that hadn’t being detected before in Ecuador, in canine
stool samples.
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ASSESSMENT OF A NEW ELISA TEST FOR THE
SERODIAGNOSIS OF STRONGYLOIDIASIS
HANCE P., GARNOTEL E., DEPINA J.J., FRANCALANCI C., VEDY
S., RAGOT C., CHADLI M., MORILLON M.
HIA Laveran, MARSEILLES, France

Direct Strongyloides stercoralis diagnosis based on stool examination may be impaired in case of samples with low parasite density, and therefore lead to false negative results. This is an important drawback of the technique, because this opportunistic parasite may be responsible of fatal disseminated infections in
immunocompromised hosts. In order to improve the reliability of
the diagnosis, we evaluated an enzyme-linked immunosorbent
assay (ELISA) using an excretory/secretory antigen of
Strongyloides ratti (Bordier Affinity Products SA).
119 serum samples were tested: - 50 non infected control sera. 11 samples from patients monoinfected with Strongyloides. stercoralis larvae. - 58 samples from patients with other parasitic
infections (Toxocariasis, Filariasis, Schistosomiasis, Ascaridiasis,
Distomatosis, Hydatidosis, Amibiasis). The observed sensitivity was
100%, while specificity was 87%. False positive results with low
ratio occured for some patients infected with Filariasis,
Toxocariasis or Amibiasis. This can be explained by a cross-reactivity phenomenon between the different species. According to the
above data, this assay appears to be a reliable method for
Strongyloides stercoralis diagnosis, even in cases of stool specimens with low parasite density.
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ANCYLOSTOMA CANINUM GENETIC DIVERSITY
OF BRAZILIANS POPULATIONS
MIRANDA R., RABELO E.
UFMG, BELO HORIZONTE, BRAZIL

The hookworm Ancylostoma caninum is a widespread nematode
of veterinary and human medicine importance. It induces iron
deficiency anemia and gastrointestinal blood loss in its definitive
hosts (dogs and cats), besides being a zoonotic parasite that can
causes human eosionophilic enteritis (EE) and cutaneous larva
migrans (CLM), mainly at the tropical regions of the world. In this
work we have investigated the genetic diversity of Brazilians populations of A. caninum using the rDNA as a marker. Ten individuals from five different geographic regions from Brazil, were selected and the DNA extracted. Subsequently, a PCR was performed to
amplify the internal transcribed spacers (ITS) comprising ITS-1 and
ITS-2 intervening 5.8S rDNA gene. The amplicons were submitted
to sequencing and the data were processed by softwares to generate a cladogram and to compare the phylogenetic relationships
of the populations. These results can be very useful to understand
the molecular epidemiology of this parasite, in light of the possibility to develop a vaccine which would be applied to different
geographical regions. Furthermore, the generation of new markers opens new avenues to a larger world molecular study generating knowledge for future control measures.
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GENETIC CHARACTERIZATION OF THE HUMAN
CRYPTOSPORIDIOSIS IN HIV-INFECTED AND AIDS
PATIENTS IN THE TRIÂNGULO MINEIRO REGION, MINAS
GERAIS, BRAZIL.
OLIVEIRA-SILVA M.B., PEGHINI B.C., CORREIA D., LAGES-SILVA E.
Faculdade de Medicina do Triângulo Mineiro, UBERABA, BRASIL

Introduction: Cryptosporidiosis is considered a human opportunistic infection, has been related with increased morbidity and
mortality in HIV-infected and AIDS patients. Its overall prevalence
in Brazil is variable, but depending on the analyzed population it
can reach 85%.
Objectives: Evaluate the prevalence of Cryptosporidium spp isolated from HIV (+) and AIDS outpatients at the hospital of the
Faculty of Medicine of the Triângulo Mineiro and perform the
genetic characterization of the samples isolated from human
compared with those from bovine.
Methods: Cryptosporidium spp were searched in 800 fecal samples
obtained from 200 HIV (+) and AIDS patients using modified ZiehlNeelsen staining. The positive samples were submitted to purification, oocyists recuperation, and DNA extraction and than genetic
characterization through PCR. Results: Cryptosporidium spp was
detected in 5% (10/200) of the studied patients and 80% (126/200) of
these presented diarrhea. Of the patients with diarrhea, 88% had a
lymphocyte CD4 account below 200 cells/mm3 and eighty of those
patients presented Cryptosporidium spp. From the ten human samples that were amplified by PCR, 8 (80%) had a type 1 genotype (C.
hominis) and 2 (20%) had a type 2 (C. parvum) and all bovine samples had a type 2 genotype. Conclusions: These results show that in
the Triângulo Mineiro region the two genotypes of Crytposporidium
are circulating in human population and only C. parvum in bovine
population demonstrating that, in this region, crytosporidiosis can
occur as an anthroponotic as well as a zoonotic behavior.
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DIFFERENTIAL PROFILES OF SECRETED AND
ECTO-PHOSPHOHYDROLASE ACTIVITIES AMONG
A FRESH ISOLATE AND A WELL-ESTABLISHED STRAINS
OF TRICHOMONAS VAGINALIS: EFFECT OF IRON
ALVES-FERREIRA M.1, MEYER-FERNANDES J.R.2,
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JANEIRO, BRASIL
2. Instituto de Bioquímica Médica - UFRJ, RIO DE JANEIRO, BRASIL
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BRASIL
4. Depto. de Bioquímica e Biologia Molecular - IOC - FIOCRUZ, RIO DE
JANEIRO, BRASIL

The parasitic protozoan Trichomonas vaginalis is the causative
agent of human trichomoniasis, the most frequent, non-viral, sexually transmitted disease, accounting for approximately 180-200
million cases annually worldwide. Trichononiasis present various
degrees of severity from asymptomatic to extremely acerbic infec-
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tion, and is also linked with cervical cancer, infertility, and
enhanced HIV transmission. T. vaginalis is able to hydrolyse extracellular ATP as well other phosphate-containing molecules. Most,
if not all parasitic protozoa have an absolute requirement for iron
to sustain their growth and pathogenesis. In T. vaginalis iron
modulates several pathogenic properties. The experiments
reported here were designed in order to detect and measure each
one of ecto-ATPase, ecto-phosphatase and secreted phosphatase
activities in two strains of T. vaginalis: a fresh isolate (FMV1) and
a well-established (JT) strains. We also studied the influence of
iron on the activity of such enzymes. It was found that the T. vaginalis FMV1 strain presented the highest activity to all here studied extracellular enzymes. Iron seems to play an important role in
such enzyme activities, since parasites cultured in iron-depleted
medium did present low activities related to the here cited
enzymes. Furthermore, all parasites restored their normal ectoenzyme activities when they were reinoculated in iron-rich medium. Depletion of iron also affected the secreted phosphatase
activity but only in FMV1 microorganisms. Altogether, these data
clearly point out that iron has a pivotal role in the expression of
ecto-enzymes in T. vaginalis.
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A PRURITUS REVEALING AN IMPORTED
POLYPARASITISM
SCHMOOR P., AIT-AMEUR M., TOUSSAINT P., TERRIER F.,
DUBROUS P., KOECK J.L., GUIGUEN Y.
HIA Robert Picqué, BORDEAUX, France

A 71-year-old woman with a history of schistosomiasis came one
year ago from Cameroon to France. A chronic pruritus revealed a
high eosinophilia and a moderate increase in transaminases.
Loiasis was diagnosed using the thin blood film method.
Fasciolasis was diagnosed by high positive serologies. Anti-HCV
antibodies were detected by Elisa tests. A qualitative HCV RNA
test was positive. Cysts of Entamoeba histolytica were found in
stools. Two serology tests for hydatidosis had discordant results:
we discussed cross-reactions in this context of polyparasitism.
Polyparasitism and other infections are common over large parts
of sub-Saharan Africa. Imported polyparasitisms could become
more frequent with the increase in immigration. This case report
highlights, even in developed countries, the importance of
knowledge in tropical epidemiology and parasitology. Choice and
interpretation of biological tests should be rational.
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TRICHOMONAS VAGINALIS VIRULENCE AGAINST
EPITHELIAL CELLS AND MORPHOLOGICAL VARIABILITY:
THE COMPARISON BETWEEN A WELL-ESTABLISHED
STRAIN AND A FRESH ISOLATE
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The toxoplasmosis is a disease caused by the intracellular parasite
obligate Toxoplasma gondii, of ample world-wide distribution
and great importance in patients with AIDS and pregnant
women. The lack of medicines adapted for the treatment of this
disease takes us to the search of alternative targets that allow the
development of other medicines. In a recent work Fox & Bzik
(2001), they demonstrated that when lacking an enzyme of the
synthesis of pyimidines the parasite cannot be talked back, therefore, is important to know the pathway synthesis of pyimidines in
the parasite. The third enzyme of the pathway studied, dihydroorotase (DHOase) and its activity was moderate. We have
detected and located the enzyme in DHOase in tachyizoites,
through policlonales antibodies, by means of the technique of
Western blot was possible detect a 44 band of kDa corresponding
to the DHOase enzyme in tachyzoites of T. gondii and using the
technique of immunofluorescence was possible to locate to the
DHOasa enzyme in the cytoplasm of tachyzoites of parasite. In
addition we measured the activity specifies of the enzyme. Using
the measured specific activity in extract and l to specific activity of
the purified recombinant protein, we can calculate that the
DHOase is a 0.2% of the total protein of the extract, or 2µg of
DHOase by each mg of total protein.

Trichomonas vaginalis is the human pathogen, one of the most
common sexually transmited diseases throughout the world.
These parasites have exerting their pathogenic effect when interacting with the surface of epithelial cells from specifics host urogenital tract. The FMVI strain of Trichomonas vaginalis was freshly isolated from an asymptomatic patient, and its morphological
properties and virulence in vitro compared with the well-established JT strain. The morphological variability of the parasites was
assessed by differential interference microscopy and both scanning and transmission electron microscopy. The FMV1 strain presented nearly 20% amoeboid cells whereas the JT strain presented high percentages of ellipsoid but no amoeboid cells. The FMV1
morphotype population was unaltered after at least 1 year of
subculturing. Electron microscopy revealed that this strain produced numerous pseudopod structures which mediated intimate
contact and interdigitation among trophozoites. Dead FMV1 parasites were often phagocytosed by conspecific cells. We also compared the cytolytic capacity of these two populations against
epithelial MDCK cells and its contact dependence. The FMV1
strain rapidly adhered to plastic or glass surfaces and to MDCK
monolayers. This strain destroyed about 93% of the epithelial
cells in 90 min whereas the cytolytic activity of the JT parasites
was very much lower (about 41%). Parasite supernatants displayed no cytolytic activity, indicating contact-mediated lysis. The
protozoan virulence in vitro did not correlate well with the clinical observations. The implications of these results are discussed.
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ACTIVATION OF MAPK IN HELA CELLS INFECTED
BY TOXOPLASMA GONDII
KIM J., SONG H., RYU J., MIN D., AHN M.
Hanyang University College of Medicine, SEOUL, KOREA

Mitogen activated protein kinase(MAPK) pathway is a cascade of
protein kinases and play a crucial role in signal transduction in
eukaryotic cells. T. gondii induces host signaling cascades in host
cell invasion and intracellular proliferation. This experiment was
focused on the MAPKs activation of HeLa cells infected by
T. gondii. Immunoblot analysis of MAPKs was performed with
anti-phopho ERK, anti-ERK MAPKs pAb, anti-phospho p38, antip38 MAPKs pAb,and anti-phospho JNK, anti-JNK MAPKs pAb as a
primary antibodies and ECL anti-rabbit IgG peroxidase -linked sp.specific F (ab’)2 fragment as a secondary Ab. And the effect of specific MAPK inhibitors, PD98059 (ERK-MAPK inhibitor),
SB203580(p38-MAPK inhibitor), SP600125 (JNK-MAPK inhibitor)
on tachyzoite invasion and intracellular proliferation. HeLa cells
were infected with T. gondii (cell: tachyzoite = 1:5) in 6 well plate
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with RPMI 1640/10% FBS for 2 h at 37. After washing an aliqueot
of 1 mci of [3H]-uracil was added to each well and the plate was
incubated. Radioactivity of samples was determined in a liquid
scintillation counter after harvesting with an automatic cell harvester. This study demonstrated that T. gondii tachyzoites induce
the phosphorylation of ERK, p38 and JNK MAPKs. Especially p38
MAPKs phosphorylation was a role in T. gondii invasion. And JNK
and p38 MAPKs were also involved in the proliferation of
T. gondii in HeLa cells.
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STRONGYLOIDIASIS IN SCHOOL CHILDREN IN
ESMERALDAS PROVINCE, ECUADOR. ASSESSMENT OF
THE PREVALENCE THROUGH A LATENT CLASS ANALYSIS
APPROACH
MOREIRA J.4, ANSELMI M.1, VAN DEN ENDE J.3, GOBBO M.1,
ENDARA J.2, DEGANI M.1, BISOFFI Z.1
1.Centre for Tropical Diseases - S. Cuore Hospital, NEGRAR (VERONA), ITALY
2.Area de Salud Borbon. Ministerio de Salud Publica, BORBON, ECUADOR
3.Institute of Tropical Medicine, ANTWERP, BELGIUM
4.Centro de Epidemiologia Comunitaria y Medicina Tropical,
ESMERALDAS, ECUADOR
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GIARDIACIDAL ACTIVITY OF LEMON JUICE, VINIFER
AND VINEGAR ON GIARDIA INTESTINALIS CYSTS
ROSTAMI J., SADJJADI S.M., AZADBAKHT A.

Background. In some sectors of this region, ivermectin is massively distributed for onchocerciasis control. Several neighbouring
villages, sharing similar characteristics (except for onchocerciasis),
are not covered. We wondered how large the prevalence of
Strongyloides stercoralis infection is in one of these villages.
Methods. Blood and stool samples were taken of all children (n=
195 mean age 8.2 yrs) attending local school within the context of
a Scholar Health programme. Eosinophils count and a serologic
assay (IFAT) to detect antibodies for S. stercoralis were performed
on blood. Stool samples were examined with direct and concentrated methods. A latent class analysis was done on laboratory
results.
Results. Among the tested models, the best adjusted for two
clusters (L2=17.28 df=20 p-value=0.64) combined results of direct
and concentrated microscopic examination, absolute eosinophils
count ≥ 1000/µl and a reactive serology of antibodies ≥ 1:160. The
corresponding clusters size were of 68.9% and 31.0%, being the
latter the plausible S. stercoralis prevalence. Given this, the sensitivities of diagnostic tests were of 3.2%, 49.2%, 74% and 68.7%
for direct and concentrated stools examination, eosinophils count
and serology respectively.
Discussion. One third of school children are infected with S. stercoralis, an often overlooked albeit potentially deadly helminthic
infection. None of the diagnostic methods gave a satisfactory performance. In such a situation, the extension of ivermectin distribution to the entire population should be discussed.

Shiraz University of Medical Sciences, SHIRAZ, IRAN

A study was made in order to investigate the efficacy of simple
disinfecting procedures on Giardia cysts. In this regard giardiacidal activity of lemon juice, vinifer and vinegar were investigated.
The cysts were obtained from stools of individuals with Giardia
intestinalis infection using modified sucrose gradient procedure.
A pool batch containing 3x104 /ml Giardia cysts were made from
all specimens. The cysts were kept in 4 °C until use. Before each
experiment, the number of cysts was determined by a hemocytometer. Two sets of eppendorf tubes were applied for the experiments. One set in 4 °C and another in 24 °C. In each tube 1000
micro liter of each lemon juice, vinifer or vinegar were poured
and 1000 micro liter of pooled Giardia cysts were added. The viability of cysts was determined using eosin inclusion procedure.
Variables were disinfectant materials, temperature and time of
exposure. The viability of Giardia cysts was determined at least on
250 cysts in each tube at the times of 0, 0.5, 1, 2 and 3 hours after
the beginning of experiments. The mean giardiacidal activity in
4 °C in the times 0, 0.5, 1, 2 and 3 hours for the lemon juice, vinifer
and vinegar was%18.9, %12.8, %28.4, and in 24 °C, %28.35,
%16.22 and %40.63 respectively. In conclusion the giardiacidal
activity of vinegar is more than other simple disinfectant material. The giardiacidal activity increases by the time of exposure and
temperature. The highest giardiacidal activity of vinegar was
observed after 3 hour exposure in the 24 °C. So, vinegar could be
used as a giardicidal solution on uncooked foods such as salads in
order to reduce the danger of transmission of Giardia intestinalis.
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ADVANTAGES AND DISADVANTAGES OF THE DYE TEST
COMPARISON WITH THE IFA TEST FOR DETECTION
OF TOXOPLASMA INFECTION
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INTESTINAL PARASITOSIS AND TOXOCARIASIS
RELATIONSHIP WITH EOSINOPHILIA

ESMAEILI RASTAGHI A.R.1, KESHAVARZ H.2, ASSMAR M.3,
1. Tehran university of medical sciences, TEHRAN, IRAN
2. Dept of Medical parasitology and Mycology,School of Public,
TEHRAN, IRAN, ISLAMIC REPUBLIC OF
3. Dept. of Parasitology,Pasteur Institute of Iran, TEHRAN, IRAN,
ISLAMIC REPUBLIC OF

CHENG-NG R., DIAZ-SUAREZ O., ESTEVEZ J., MINDIOLA R.,
SOTO G., MELENDEZ F.
Universidad del Zulia, MARACAIBO, VENEZUELA

Most of the parasitosis shows eosinophilia of several severity, being
the main cause for helminthic infestation. The aim of this study was
to determine the relationship between parasitosis and eosinophilia.
Ninety one individuals of an Yucpa amerindian community of the
Perija hills, Zulia state, Venezuela, of both sexes with an age range
between 1 to 100 years old. Blood samples were analyzed to determine the eosinophilia percentage by the Schilling’s hemogram and
the (IgG) anti-Toxocara sp. antibody determination by the ELISA’s
technique. The stool samples were examined by a direct smear in
physiologic saline solution, a direct smear in Lugol’s iodine solution
and a formol-ether concentration technique. The statistical analysis
was carried out throughout the chi-square test and the Spearman
correlation. The overall prevalence of parasitosis was 84.6% (77/91).
The population showed antibodies against Toxocara sp. in 16.5% of
cases. A direct significant correlation was observed between the
infection by Ancylostoma duodenale and the eosinophilia values (r
=0.4009, p < 0.0001), and between eosinophilia and the age (r =
0.315, p < 0.01). Relationship was not detected among Toxocara sp.
and eosinophilia. These findings demonstrated the eosinophilia in
this amerindian population seem to be due to the high infestation
rate for helminths, but its relation regard to age may correspond to
immunological illnesses common in the older group, since the
helminthic infestation rate always have an inverse correlation
regard to age. It is recommended further studies to determine the
etiology of eosinophilia in absence of intestinal parasitosis.

Toxoplasmosis is one of the more common parasitic zoonoses
world-wide.In Iran,about 51% of the population are estimated to
have antibodies against the infection.several serological methods
for measuring Toxoplasma specific antibody are available and the
dye test is considered the “gold standard”has almost exclusively
remained restricted to specialized reserach laboratories in Iran beacuse of the use of living parasites and a source of human complement as accessory factor.In this study we comparised the results of
the dye test and IFA test to Identify a satisfactory way to detect current Toxoplasma infection for distinct general hospita laboratories.
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started the same day, and the patient improved clinically. At D19,
amoebiasis serology was positive with a titre of 1:160 for the two
techniques. At D47, serology was negative.
Discussion. If there is a strong clinical suspicion, a negative serology should not exclude the diagnosis of hepatic amoebiasis, particularly at the beginning of the disease. When serologic assays
are negative, the diagnosis of amoebiasis is complicated and differential diagnosis become extensive (non amoebic infections,
tumours...). Negative serologies may be associated with IgM or
IgA responses. Test repeat and confrontation with clinical findings and evolution under treatment can help the diagnosis. ELISA
seems to be more sensible than other tests. IgM specific ELISA,
liver exudates antigen assays, PCR on aspirate material are alternative diagnostic techniques. A laboratory result is not infallible:
it is one of the criteria that should be taken into account to
decide the treatment.
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BIOLOGICAL AND MOLECULAR CHARACTERIZATION
OF A TOXOPLASMA GONDII STRAIN OBTAINED FROM
A FREE-LIVING JAGUAR (PANTHERA ONCA) IN FRENCH
GUIANA
DEMAR M.1 AJZENBERG D.1, SERRURIER B.2, DARDE M.L1,
CARME B.2,
1. Laboratoire de Parasitologie-Mycologie CHU et UFR Médecine,
Limoges, LIMOGES, FRANCE
2. Parasitology-Mycology- UFR Médecine Antilles Guyane et Centre
Hospitalier de Cayenne, Cayenne, CAYENNE, GUYANE (FRENCH GUIANA)

The cosmopolitan zoonotic parasite Toxoplasma gondii infects a
wide range of mammals, including wild felids. Like domestic cats,
wild felids are involved in the complete infective cycle of T. gondii,
because they can host in their gastrointestinal tract sexually mature
parasites and shed infective oocysts in their feces. This has been
proved by numerous scientists studying seroprevalence or coprology in populations of wild felids in North America or Thailand. We
isolated, by mouse inoculation, a Toxoplasma gondii isolate from
heart tissue of one seropositive free-living jaguar (Panthera onca)
in French Guiana. The microsatellite molecular analysis indicated
that the strain was genetically atypical because it cannot be
grouped into one of the three classical genetic lineages. This is in
agreement with the recent description of atypical Toxoplasma
gondii strains involved in severe toxoplasmosis in immunocompetent patients in French Guiana which seem to be linked to a
neotropical forest-based cycle involving wild cats and their preys.
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STUDY OF FUNGAL AND PARASITIC INFECTIONS
OF SKIN. DIGESTIVE AND REPRODUCTIVE TRACT
IN PATIENTS WITH CHRONIC PSYCHIATRIC DISORDERS
IN SINA HOSPITAL (HAMADAN)
TAHERKHANI H.
University of medical sciences, HAMADAN, IRAN

Because several Parasitologic Studies on normal population of
Hamadan city between 1989 - 1999 indicated the hig Prevalence
of Parasitic infection in the area. This study, was carried out with
the aim of evaluating Parasitic and fungal infections of skin,
digestive and reproductive tract in Patients with mental disorders
confined to bed in Sina hospital.To study parasitic infections, stool
samples of 106 patients (78 males, 28 females) were collected and
examined using direct and formol-ether methods. To evaluate
skin fungal infections, samples of suspected lesions of 124
patients (31 females, 39 males) were gathered and tested using
culture and direct methods. The findings were as follow: 23.6% of
the patients were infected with Parasites,4.71% infected to
Ascaris, 2.73% to Trichuris trichiura, Hymenolepis nana: 0.94%,
Giardia lamblia: 7.49% and 3 cases of skin fungal lesions (2 cases
of inguinal candidia, 1 case of onicomychosis). None of the cases
were infected with Trichomonas vaginalis, reproductive tract fungal infections, Scabiei and Pediculus humanus.
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INDUCTION OF PROTECTIVE IMMUNITY IN MICE BY
T. SPIRALIS VACCINATION WITH CT-B AND SAPONIN
XUE Y., JIANG C.
Beijing Tropical medicine Research Institute, BEIJING, CHINA

Cholera toxin B subunit (CT-B) and saponin were tested in vaccination study against T. spiralis. It was anticipated that adjuvants
yielding responses appropriate to T. spiralis expulsion process
should increase the effectivity of vaccination. Thirty-six 8-10 wks
NIH mice were divided into CT-B immune group, saponin immune
group and control group. Immune mice were immunized orally
with mixture of 10µ CT-B and 100 µ T. spiralis muscle larval
homogenate (MLH) or subcutaneously with mixture of 200µ
saponin and 100µ MLH respectively 3 times at 1 wk interval. Eight
days after the final immunization, mouse in each group was challenged. On day 8 and day 35 after infection, adult worms and
female worm fecundity, and on day 8, muscle larvae were counted. Anti-T. spiralis IgG1 and IgG2b antibodies were determined.
On day 8 after infection, the extracted spleen cell RNA was analyzed for IFN-µ, IL-2, IL-4 and IL-5 mRNAs by RT-PCR. The results
indicated that T. spiralis worm burden was significantly reduced in
both immune groups. Significant difference in IgG1 level was
found with highest in saponin group, and lowest in control group,
however no significant difference in IgG2b level among the
groups. RT-PCR results showed no IFN-µ, IL-2 mRNA products was
detected whereas IL-4 and IL-5 mRNAs were found in all the three
groups, and both immune groups showed significant enhancement for IL-4 and IL-5. Saponin induced higher level of IL-5 mRNA
transcription than CT-B. The study demonstrated that Th2 associated immune responses may play a major role in the protective
immunity against T. spiralis.
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AMOEBIC LIVER ABCESS ANALYSIS OF 26 CASES
MBAYE P.S.2, NDIAYE B.2, DIA D.1, FALL F.2, GNING S.B.2,
DIAKHATÉ I.C.4, NABIAS R.3, CARMOI T.2, MBENGUE M.1,
DEBONNE J.M.2
1. Service de médecine interne, Hôpital Aristide Le Dantec, DAKAR,
SÉNÉGAL
2. Service de médecine interne et de pathologie digestive- Hôpital
Principal, DAKAR, SÉNÉGAL
3. Laboratoire de biologie - Hôpital Principal, DAKAR, SÉNÉGAL
4. Service de radiologie et d’imagerie médicale Hôpital Principal,
DAKAR, SÉNÉGAL

Objective: Discribe frequency, clinical,laboratory and evolutive
features, treatment of amoebic liver abcess.
Methods: retrospective study of 26 cases of amoebic liver abcess in
Hôpital Principal de Dakar, between 1995 and 2004. Age, sex,
symptoms, physical and laboratory findings, results of ultrasonography, treatment and evolutive features were recorded. Results:
44 cases of liver abcesses, with 26 amoebic abcesses (59%). Male to
female ratio: 12 mean age 39 years. Common features: pain of
right hypochondrium (n=23) (88,4%), hepatomegaly (n=20) (77%),
fever (n=13) (50%), diarrhea and jaundice (n=5) (19,2%), leukocytosis (n=18) (69,2%), E. Histolitica serology positive significantly
(n=20) (77%). Ultrasonography confirmed abcess in all cases,
which was located in right lobe (n=13) (50%), in left lobe (n=3)
(11,5%). Abcess was solitary (n=22) (84,6%), multiple in 4 cases
(15,38%). Initial treatment included metronidazole in all cases,
percutaneous aspiration of the abcess was performed for 8 cases
(30,7%). One patient died after peritoneal rupture of large abcess.
Conclusion: Majority of liver abcess in this study were amoebic in
nature, which afflicts male of the mean age of 39 years. Serology
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SERONEGATIVE HEPATIC AMOEBIASIS: ABOUT A CASE
AIT AMEUR M.
Hôpital d’Instruction des Armées Robert Picque, BORDEAUX, FRANCE

Case presentation. A 51 year-old female returning from Mali,
with a recent history of diarrhoea, was admitted for fever and
right upper abdominal pain (D0). CT-scan showed numerous small
hepatic lesions. Amoebiasis serology (latex agglutination and
haemagglutination) was negative at D2. An antibiotic treatment
with amoxicillin/clavulanic acid, ofloxacin and metronidazole was
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for E. Histolitica is important for the diagnostic. Abcess is predominantly solitary in the right lobe. Metronidazole is always aluable
for the treatment, percutaneous aspiration for large abcesses for
non reponse to initial treatment with parenteral metronidazole.
Key words: liver abcess, amoebic abcess.
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COMPARISON OF PARTIALLY PURIFIED EXCRETED/SECRETED
ANTIGENS FROM CELL-FREE INCUBATION MEDIA AND
PERITONEAL EXUDATES OF TOXOPLASMA GONDII
INFECTED MICE IN INDUCTION OF CELL-MEDIATED
RESPONSES AGAINST TOXOPLASMOSIS
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ETIOLOGIES OF HIV-AIDS RELATED DIARRHEA CAUSED
BY PARASITES IN “HOPITAL PRINCIPAL DE DAKAR”

DARYANI A.1, ZAVARAN HOSSEINI A.2,
1. Islamic Azad University of Ardabil, ARDABIL, IRAN
2. Tarbiat Modarres University, TEHRAN, IRAN

BÂ-FALL K., BERTHÉ A., GUEYE P.M., SANÉ M., NIANG A.R.,
NDIAYE A.R., FALL F., CAMARA P., THIAM M., DEBONNE J.M.,
MBAYE P.S.

A key role in stimulation of the host immune system has been
documented for Toxoplasma gondii excretory-secretory antigens.
The aim of this study was to show which of the excreted/secreted
antigens prepared from cell-free incubation media and peritoneal exudates of mice (m-ESA) had superior antigenicity and
could be used as a candidate for immunization against toxoplasmosis.Tachyzoites of the parasite were cultured in cell-free incubation medium (RPMI-1640), and then supernatant of the medium was loaded on an ion-exchange chromatography column.
Also the supernatants produced from the peritoneal fluids were
fractionated by precipitation with ammonium sulfate solution
(30-80% saturated). For induction of cell-mediated immune
responses, Delayed type hypersensitivity responses (DTH) and
Lymphocyte transformation tests (LTTs) were done. For immunization, Balb/c mice were immunized twice with different antigens.Two fractions (ESA-F1 and ESA-F2) were collected from the
column and then were separated on poly acrylamide gel electrophoresis (PAGE) and SDS-PAGE. ESA-F1 had 4 bands on PAGE
and 14 bands on SDS-PAGE. ESA-F2 had one band on PAGE and
two bands on SDS-PAGE. The m-ESA produced numerous bands
with Mr of 25->100 kDa on SDS-PAGE. In sensitized mice, those
received ESA-F2 displayed higher counts per minute than mice
that received ESA-F1, Total ESA, mESA and mESA-40%. The highest amounts of nitric oxide were observed in macrophages, which
received ESA-F2, ESA-F1.we suggest that ESA-F2 could be used as
a candidate for immunization against toxoplasmosis.

Hôpital Principal, DAKAR, SÉNÉGAL

The objective of our study was to identify the responsible parasites
of diarrhea during HIV infection and AIDS. It was a longitudinal
and descriptive study from November 1999 to November 2001,
including all adult patients with diarrhea excluding those who had
taken anti-parasite medicine for the last three weeks. Hundred
patients (100) had been recruited and the sex ration M/W was 1.32
and the mean for age 41 years. The patients were for 82% infected by HIV 1 and 62% of them was at the stage of AIDS with less
than 200 CD4 cell /mm3. Before the study, 20% of them were
under tri-therapy. Fifty four (54) patients out of 100 were infested
by one or two parasites (15% by 2 parasites and 49% by one parasite) and 46 had no parasite. The following parasites had been
identified as etiologies of diarrhea: amoeba (26%), microsporidium (19%), Isospora belli (4%), cryptosporidium (4%), Trichomonas
intestinalis (4%), Endolimax nana (5%), Gardia lambia (2%),
ascaris (2%) trichocephalus (1%) and anguililus (1%).
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BORRELIOSIS ANALYSIS OF 23 CASES AT HOPITAL
PRINCIPAL DE DAKAR (HPD)
DIAGNE-GUÈYE N.M.1, FALL B.3, GNING A.S.1, KA A.S.2, PERINO
C.1, FALL F.1, NDIAYE A.R.1, NIANG A.R.1, BA-FALL K.1, SANÉ M.1,
MBAYE P.S.1
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1. Medical services Hôpital Principal de Dakar, DAKAR, SÉNÉGAL
2. Service of pediatry Hôpital Principal de Dakar, DAKAR, SÉNÉGAL
3. Service de Biologie - Hôpital Principal de Dakar, DAKAR, SÉNÉGAL

PREVALENCE OF INTESTINAL PARASITIC INFECTIONS
AMONG PRIMARY SCHOOL STUDENTS IN ARDABIL,
IRAN (2003)

Objective: Describe epidemiological, clinical, laboratory, therapeutic and evolutive features of the borreliosis in Hôpital
Principal de Dakar.
Methods: Retrospective study over 5 years (January 2000December 2004) among all patients hospitalized in HPD. Were
included patient with presence of Borrelia on a thick drop
coloured in May Grunwald Giemsa read under the optical microscope enlargement 1000. Were excluded the out patients.
Results: 23 files were collected.1/3 of cases were found in 2004
with 2 peaks of frequency in February-March (34, 7%), and MayJune - July (39, 1%). 56, 5% of the patients came from the area of
Dakar. Male to female ratio was 1, mean age was28 years. Mean
duration of hospitalization was 8 days. Common features: fever
(87%), relapsing fever (47, 8%), cephalgias (65, 2%), pain (43,
5%), anaemia (73, 5%), leukocytosis (47,3%), thrombopenia
(4,3%), thrombocytosis (34,4%). Only one case of lymphocytary
meningitis was observed. Doxycycline was prescribed in 68, 4% of
cases, one death has been observed on a patient with hepato cellular carcinoma.
Conclusion: The borrelioses are more frequent in the young subjects. There was no recrudescence during the rainy season.
Evolution was favourable under treatment.

DARYANI A., ETTEHAD G.H.
Ardabil University of Medical Sciences, ARDABIL, IRAN

Background Objectives: Intestinal parasitic infections are
among the most common infections in the world, being responsible for considerable morbidity and mortality. The objective of this
study was to determine the prevalence of intestinal parasitic
infections and related risk factors among students of primary
schools, in Ardabil City.
Methods: A cross - sectional survey was conducted in 24 primary
schools, Ardabil, 2003. A total of 1070 school children between 713 years age were took part to the survey of whom 527(49.3%)
were boys and 543(50.7%) were girls. Fecal specimens were collected by stratified random sampling and were examined for
ova,larva and cysts of intestinal parasites using direct wet mount
and formalin- ether concentration methods.
Results: The over all prevalence rate for at least one parasite was
27.7%. A total of 10 species were identified: Ascaris(0.5%),
Hymenolipis nana(0.5%), Taenia(0.3%), Enterobius vermicularis(0.2%), Trichocephalus latus(0.1%), Giardia lamblia(14.2%),
Blastocystis homins (10.2%), and Entamoeba coli(4.1%).There was
no statistically significant difference in prevalence of parasites by
sex (p>0.05). No statiscally significant association were observed
between age and infection, class and rate of in fection.
Conclusion: This study showes that the intestinal parasitic infection rate of primary schools was high. So school health programmes including treatment and sanitation activities through
the health education and improvement of sanitation conditions
in the schools are necessary.
Key words: Prevalence, Intestinal parasites, Primary schools.
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observed in 60.0% (187) of examined people (Hoffmann, Pons and
Janer). Helminth had infected 58.0% (108) of the individuals.
S. stercoralis was more frequent affecting 23.0% (25). Only strongyloidiasis was observed in 36.0% (9) of those patients. The disease
was more prevalent in males (64.0%) than in females (40.0%).
Clinical manifestations were presented in two women as hyperinfection syndrome caused by corticoids. One of them of 23 years old,
suffered of erythematosus systemic lupus (besides larvas, parthenogenetic females were observed in feces). The other (32 years old)
suffered asthma. Both had cured after the treatment (Tiabendazol
25mg/kg). The prevalence of strongyloidiasis in an urban zone,
must be considered because this is the geohelminth that more complications cause to the health.
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PARASITIC DISEASE OF THE CENTRAL NERVOUS SYSTEM
IN THE ARABIAN PENINSULA
SCRIMGEOUR E.
Sultan Qaboos University, AL-KHOD, OMAN

Parasitic involvement of the central nervous system (CNS) is relatively common in countries of the Arabian Peninsula, but infrequently diagnosed. Toxoplasmosis is the commonest parasitic
neurological disease, especially in patients with AIDS ir impaired
immunity, and is increasing in incidence. Cerebral malaria is now
unusual in the region, and most cases are imported. Neurological
schistosomiasis caused by Schistosoma mansoni or S. haematobium is occasionally diagnosed, including schistosomal myelopathy.
In Oman schistosomal paraplegia caused by S. mansoni was
recently identified in a 12 year old boy. Although the keeping of
pigs is prohibited in Islamic societies, cysticercosis with neurological involvement has been reported in most countries of the
Arabian Peninsula, either iin expatriate workers, or in Islamic families employing a non-Muslim domestic worker harbouring an
adult tape worm. Other causes of CNS involvement have included
ecchinococcosis granularis, strongyloidiasis in massive autoinfection in immunosuppressed individuals, and toxocariasis with ocular involvement and epilepsy. A wider awareness of the epidemiology and clinical manifestations of parasitic infection in the
region would lead to increased diagnosis of CNS complications.
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INTESTINAL PARASITES IN CONSUMPTION VEGETABLES
MARKETED IN THE CITY OF CORRIENTES, ARGENTINA
REA M., FLEITAS A., BORDA C.
CENTRO NACIONAL DE PARASITOLOGIA Y ENFERMEDADES TROPICALES,
CORRIENTES, ARGENTINA

The province of Corrientes is situated in the Argentina northeast
where intestinal parasitosis is prevalent. For that reason the objective of this work was to study the passive transmission of helminth
with the ingestion of raw vegetables (February and August, 2004)
The vegetables were obtained from villages of provinces from
Corrientes, Chaco, Buenos Aires, Santa Fé, Mendoza and Salta). A
total of 94 samples were examined in sterility conditions: chicory
(Cichorium intybus) 29, endive (Cichorium sp) 18, frizzy lettuce
(Lactuca sativa) 26 and flat lettuce, 21. Of each sample only the
leaves were washed with 300ml of physiologic solution. A part of
the deposit was concentrated by sedimentation and another similar by flotation with zinc sulfate (1.200). Of the vegetables 30.0%
was polluted with parasites. The higher contamination was found
in the endive (50.0%) and the lower in the flat lettuce. Much more
parasites was observed in the vegetables from the periphery of the
city of Corrientes (stadiums of seven helminths Strongyloides sp
(larvas), Uncinarias sp (eggs and larvas), Ascaris sp (eggs),
Trichostrongylus sp (eggs), Trematode (cercariae with bifurcate
tail), Oxiuris sp (eggs) Metastrongylus sp (larvas) and three protozoa Giardia sp (cysts), Blastocystis hominis (cysts) Amebas sp (cysts).
Those from Chaco, Mar del Plata and Mendoza were contaminated with one or two parasites. These results demonstrate that the
deficient hygiene in the vegetables commercialization in this
region facilitates the intestinal parasites transmission.
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PREVALENCE OF HELMINTHIASIS IN A RURAL PLACE OF
ARGENTINA
REA M., BORDA C., GENE C.
CENTRO NACIONAL DE PARASITOLOGIA Y ENFERMEDADES TROPICALES,
CORRIENTES, ARGENTINA

An epidemiological survey about intestinal parasitosis, mainly the
hookworms and the strongyloidiasis, was carried out in rural places
of San Luis del Palmar department (Costa Grande, Km. 89 and
Laguna Negra), located in the province of Corrientes, northeast of
Argentina. Five teachers of schools and 147 people that represented 29.0% of population were interviewed. In this survey, both sexes
and all the ages were included. They inhabit in precarious housing,
98.0% without sanitary systems for the feces and they lacked drinkable water. Meanwhile, as much the teachers as the inhabitants of
the place ignored the biology and the measures of prevention of
the parasitosis. With the feces and anal mucus collected during six
days was determined (Hoffmann, Pons and Janer technique) that
86% of the samples had from one to five parasites (protozoa and
helmintos). The most frequent helminth were the hookworms
67.0% (Necator americanus 97.5% and Ancylostoma duodenale
2.5% developed in Harada and Mori coprocultive). The others parasites found were Strongyloides stercoralis 19.0%, Trichuris trichura 11.0%, Enterobius vermicularis 5.0% and Hymenolepis nana
3.0%. These parasites, specially hookworms, affected to all the ages
and both sexes. We have demonstrated that the high prevalence of
the intestinal parasitosis, specially uncinariasis and strongyloidiasis,
found in this rural area constitute an indicator of the poverty in the
socio-economic and educational aspects.
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THE ASSOCIATION OF BLASTOCYSTIS HOMINIS AND
ENDOLIMAX NANA WITH DIARHEA IN ZAMBIAN
SCHOOL-AGE CHILDREN
GRACZYK T.1, SHIFF C.1, TAMANG L.1, MUNSAKA F.2, BEITIN A.3,
MOSS W.1
1. Johns Hopkins University, BALTIMORE, USA
2. The Chitongo Rural Health Center, NAMWALA, ZAMBIA
3. Yale University, NEW HAVEN, USA

To determine the prevalence of endoparasites and their association
with diarrhea, a survey was conducted in the Southern Province of
Zambia that used conventional and molecular techniques applied
to stool and urine samples from school-age children (n = 93).
Almost half of the stools (49.5%) were diarrhetic. The overall
prevalence of Endolimax nana, Schistosoma haematobium,
Blastocystis hominis, Giardia lamblia, Cryptosporidium parvum,
Encephalitozoon intestinalis, and Strongyloides stercoralis was
64.3, 59.1, 53.8, 19.4, 8.6, 8.6, and 1.1%, respectively. Only the associations between infection with B. hominis and E. nana with diarrhea were statistically significant. Although B. hominis and E. nana
are considered to be nonpathogenic organisms, this study demonstrated that they can be associated with diarrhea in children when
they occur at high prevalence and intensity. This survey supports
the recent evidence that B. hominis and E. nana infections are associated with deficient sanitation and low hygiene standards and can
contribute to diarrhea in children in developing countries.
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STRONGYLOIDIASIS IN THE CITY OF CORRIENTES
REA M., GENE C., BORDA C.
CENTRO NACIONAL DE PARASITOLOGIA Y ENFERMEDADES TROPICALES,
CORRIENTES, ARGENTINA

In Argentina the intestinal helminthiasis are important problems of
public health and the province of Corrientes (27°50’ N and 58°50’
W) is one of the areas of more prevalence. The objective of this
work was to demonstrate by means of a retrospective study the frequency of Strongyloides stercoralis in symptomatic patients of both
sexes and all the age groups from Corrientes city (2000 -2005). The
feces of 311 persons (six days with formol 5.0%) and the anal
mucus (Graham) were examined. Fresh feces were collected for
Baermann technique and Harada y Mori coprocultive for nematode
larvas. One or more parasites, protozoa and/or helminth were
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of T. gondii (Sibley and Boothroyd, 1992). It is possible that a relation exists between the severity of the disease and the genotype
causing infection (Grigg and Boothroyd, 2002). Using RFLPs (Grigg
and Boothroyd, 2000; Howe et al., 1997) it has been possible to
identify the prevalent genotypes in different countries (Howe et al.,
1997; Fuentes et al., 2001, Ajzenberg et al., 2002). In the present
work, samples from 141 patients with positive IgG or IgM in Bogota,
Colombia were analyzed. Parasite DNA was isolated from three
samples and RFLP analysis indicated that all three were type I.
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ANTACIDS AS A RISK FACTOR FOR SEVERE GIARDIASIS
ALLAM S.
Faculty of medicine Alexandria university, ALEXANDRIA, EGYPT

The present work was carried out to study the association
between antacid therapy and the intensity of Giardia lamblia
infection. Fifteen volunteer patients infected with symptomatic
giardiasis constituted the study group. the control group included ten patients infected with G. lamblia. After initial assessment
and estimation of the intensity of infection, patients in the study
group received the acid suppressant drug omeparazole. Then
reassessment of the intensity of G. lamblia infection was done
after two weeks at the end of therapy. After reassessment all
patients were treated with metronidazole. Results showed a
strong relation between the use of omeprazole and the increase
in the intensity of G. lamblia infection. This may explain the persistence or reappearance of upper gastrointestinal symptoms in
patients using antacid despite healing of acid related disease. So
patients should be thoroughly investigated and treated from giardia infection before prescribing acid suppressant drugs.
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EXPLORING THE ASSOCIATION BETWEEN PEOPLE
BEHAVIORAL HABITS AND HUMAN TOXOPLASMOSIS
IRAVANI M.
Islamic Azad University,Dezful,Iran, DEZFUL, IRAN, ISLAMIC REPUBLIC OF

Introduction : Human infection by toxoplasma has world wide
spread and its prevalence varies from zero to ninety persent from
a region to the other depending on the geographical situation,
people behavioral and nutritional habits.
Materials and methods: This was a cross-sectional study, that
undertaken in women who attended to a villagers health center
in Iran ,during 2004. The age of the patients was ranging from 18
to 35 years. For each individual a questionnaire was filled in.
Blood samples were taken from 120 women ( in two intervals of
2 to 4 week ) and serologically tested by indirect fluorescent antibody technique. serum dilution of 1:20 and more was considered
as a cut-point for the infection.
Results : 12 of 120 persons ( 10% ) showed positive titers from
1:20 to 1:80 and 108 person ( 90% ) showed no antibady titer and
were sero-negative. A significant association was found between
human infection by toxoplasma and methods of wash of vegetables (78.5% vs 21.5% , p < 0.05). In positive cases, the vegetables
were washed by pure water (78.5%) and only 21.5% of cases consumed disinfected vegetables. In cases where vegetables hygienic
measures were observed the amount of infection was less. It
seems there is a trend toward increasing seropositivity by aging.
Conclusion: We belive that the quality of washing and disinfecting vegetables are efficient and important factors in prevention
of human toxoplasmosis. In conclusion we suggest more effective
training programs about this important subject.
Key words: Human toxoplasmosis , behavioral habits, vegetables.
.
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SEVERE ASPECTS OF TOXOPLASMIC PRIMARY INFECTION
IN FRENCH GUIANA: ARE THEY GUIANESE OR NEOTROPICAL
FOREST OR MORE LARGELY (OR OVERALL) TROPICAL
SPECIFICITIES?
CARME B.4, DEMAR M.2, AJZENBERG D.3, DE THOISY B.2,
AZNAR C.2, DJOSSOU F.1, DARDÉ M.L.5,
1.Service d’Infectiologie- Centre Hospitalier de Cayenne, CAYENNE,
GUYANE (FRENCH GUIANA)
2.Parasitologie-Mycologie - UFR Médecine Antilles Guyane et Centre
Hospitalier de Cayenne, CAYENNE, GUYANE (FRENCH GUIANA)
3.Laboratoire de Parasitologie-Mycologie CHU et UFR Médecine,
Limoges, LIMOGES, FRANCE
4.Hôpital de Cayenne - Faculté Médecine Antilles Guyane, CAYENNE,
GUYANE FRANÇAISE (FRENCH GUIANA)
5.Laboratoire de Parasitologie-Mycologie CHU et UFR Médecine,
Limoges, LIMOGES, France

Since 1996, more than 40 cases of severe primary toxoplasmosis
infections were reported in immunocompetent patients in French
Guiana, thus clarifying this cosmopolitan parasitosis in an unusual way. The clinical features consist of a severe non-specific infectious syndrome with no response to traditional antibiotics and
antimalarics, visceral localizations involving mainly pulmonary
affections in the early stages, a toxoplasmic seroconversion with
high level of toxoplasma-specific immunoglobulin IgG and IgM,
and a favorable evolution under antitoxoplasmic treatment.
These unusual presentations seem to be linked to a forest-based
cycle involving the wild felidae (jaguar, puma, jaguarundi, margay, ocelot), and their preys. Recent studies in French Guiana
highlight this hypothesis revealing: 1- a significant toxoplasmic
seroprevalence in the noncarnivorous wild mammals living in
uninhabited forest zone (by Man, and thus by the domestic cats),
it was proportionally higher in terrestrial animals; 2- the consumption of river water and/or undercooked game in the 2 weeks
preceding the symptoms for more half of the cases of severe toxoplasmic primary infections, 3- genetic diversity and atypical characteristics of Toxoplasma gondii strains isolated from the patients
and wild fauna (jaguar, Panthera onca). Such clinical and parasitological entities were surprisingly never described elsewhere
than in French Guiana. Is this a purely Amazonian or neotropical
forest specificity or an overall tropical one?
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SQUALAMINE ANALOGUES AS POTENTIAL
ANTIPARASITIC AGENTS
KHABNADIDEH S.1, GILBERT I.2, TAN C.2, CROFT S.3,
KENDRICK H.3, YARDLEY V.3
1. SHIRAZ, IRAN, ISLAMIC REPUBLIC OF
2. H, CARDIFF, UK
3. L, LONDON, UK

Squalamine was first isolated in 1993 from the dogfish shark,
Squalus acanthias. It was shown to have potent antimicrobial
activity but it can only be obtained in small quantities from the
dogfish shark. This study concerns the synthesis of various analogues of squalamine. These analogues were prepared using 3bacetoxybisnor-5-cholenic acid as the starting steroid which then
reacted either with spermine or spermidine. Here 2 series of
desired compounds were synthesized: spermine and spermidine
series (5 compounds in each series). The compounds were then
investigated for activity against Trypanosoma brucei, the
causative agent of African trypanosomiasis, Trypanosoma cruzi,
the causative agent of Chagas disease and Leishmania donovani,
the causative agent of visceral leishmaniasis using established
protocols. Several compounds showed significant in vitro activity
against T. brucei and L. donovani and little activity against T. cruzi.
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IDENTIFICATION OF TYPE I TOXOPLASMA GONDII
IN THREE PATIENTS FROM BOGOTA, COLOMBIA
BELTRÁN S., HORTUA A., BARRIGA C., ACOSTA N., ZIMMERMAN B.
Universidad de los Andes, BOGOTÁ, COLOMBIA

Toxoplasma gondii is a parasite of world-wide distribution that causes chronic infection in inmuncompromised patients and pregnant
women. Population genetic studies have identified three genotypes
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METRONIDAZOLE ANALOGUES AS ANTIGIARDIASIS
AGENTS

DETECTION OF COUNTERFEIT MEDICINES
IN DEVELOPING COUNTRIES: THE INSUFFICIENCY
OF ANALYTICAL METHODS

KHABNADIDEH S., REZAEI Z., KHALAFI NEZHAD A.,
MOTAZEDIAN M., ESKANDARI M.

LEGRIS C.3, AKA E.3, MATSUSHITA R.3, MATSUSHITA R.3,
NOZAKI S2, TANIMOTO T.1, KIMURA K.3

SHIRAZ, IRAN, ISLAMIC REPUBLIC OF

1. National Intitute of Health Sciences, OSAKA, JAPAN
2. Japan International Corporation of Welfare Services, TOKYO, JAPAN
3. Kanazawa University, KANAZAWA, JAPAN

Metronidazole is a synthetic nitoimidazole antibacterial and
antiprotozoal agent. It has been shown to be carcinogenic in mice
and rats. Two serious adverse reactions reported in patients treated with metronidazole have been convulsive seizures and peripheral neuropathy. In this study some new analogues of metronidazole were synthesized by reacting of imidazole, 2-methylimidazole or 2-methyl-4-nitroimidazole with styrene oxide or cyclohexene oxide. The rections were carried out in a mild condition and
in the presence of tetrabutylammonium fluride (TBAF) or tetrabutylammonium bromide (TBAB) as a catalyst. The structures of
the final compounds were determined by spectrophotometric
methods. Final compounds were compared with metronidazole
against giardia lamblia by Bingham method. The results showed
reasonable activity for these compounds.

The problem of counterfeit medicines affects the majority of the
worldwide countries but in very different manners. In the industrialized countries, the phenomenon remains on an ad hoc basis
although its frequency had increased in a worrying way these last
years. The counterfeiting is particularly sophisticated there, hard
to detect, and concerns new and expensive lifestyle medicines like
steroids and hormones. On the contrary, according to WHO’s surveys, developing countries gather more than two third of counterfeit medicine cases and most of them concern essential medicines such as antiparasitic, antiviral or antibiotics. Due to the
weak drug regulation control, the counterfeiting is often crude
and a careful organoleptic and analytical testing of the product
can detect the fraud. Almost the whole previous studies used only
those methods to state if a medicine is counterfeit or not.
However, WHO’s guidelines for the development of measures to
combat counterfeit drugs advise also to carry out an authenticity
investigation with manufacturers and drug regulatory authorities. Indeed, it is the only way to make the difference between
substandard and counterfeit medicines and to detect counterfeit
medicines which passed all the laboratory tests. Our studies
undertaken in Asia and Africa showed that a significant proportion of counterfeit medicines could be thus detected.
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MALARIA IN UN FORCES IN EAST TIMOR
DUNN A.
New Zealand Defencr Force, TRENTHAM, NEW ZEALAND

This paper reports on the incidence of malaria amongst different
Nations deployed to different parts of East Timor in 2000. East
Timor had significant numbers of peace keeping troops in East
Timor from December 1999. Plasmodium falciparum and P.vivax is
endemic in East Timor. There were large disparities in the incidence of malaria. This presentation demonstates these differencs
and postulates why some nations had very few cases and others
had many.
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COUNTERFEIT MEDICINES IN THE STREET MARKET
OF CÔTE D’IVOIRE
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AKA E.2, LEGRIS C.2, TANIMOTO T.1, MATSUSHITA R.2,
KIMURA K.2

GRAFTING MODERN PUBLIC HEALTH MEASURES
IN COLONIAL TAIWAN - A CASE STUDY
OF AN ANTI-MALARIA PROGRAM

1. National Institute of Health Sciences, OSAKA, JAPAN
2. Kanazawa University, KANAZAWA, JAPAN

LIU

The World Health Organization estimates that up to 25% of the
medicines consumed in poor countries are counterfeit or substandard. West Africa is particularly affected by this phenomenon. To
our knowledge, no study about the extent of counterfeit medicines was undertaken in Côte d’Ivoire until now. However, the
illicit pharmaceutical sector is widely spread there and provides
medicines whose quality and sources are not well known.
Considering the high level of self-medication in Africa, the impact
of such ineffective drugs on health’s population deserves to be
assessed. Thus, following the WHO’s guidelines for the development of measures to combat counterfeit drugs, we carried out a
study in Côte d’Ivoire among illegal street vendors of Abidjan,
Yamoussoukro, Gagnoa and San Pedro. 297 samples which
belong to the therapeutic classes of antibiotic, antiparasitic and
analgesic were collected. Overall, 10 active ingredients are concerned. For each sample, our procedure consisted of organoleptic
inspection, laboratory tests (TLC and HPLC) and authenticity
investigations with manufacturers and drug regulatory authorities in order to detect all the potential counterfeit medicines. The
first results reveal that counterfeit drugs of poor and good quality can be found on the parallel pharmaceutical market, both of
them representing a big threat for Ivorian public health.

Academia sinica, taiwan, TAIPEI, TAIWAN

This study all started in an old film. The film in 1939 showed, during
the colonial period in Taiwan (1895-1945), an integrated approach
for malaria control was strongly advocated. Although the scenario
in the film was always smooth and reasonable, the reality of the
anti-malarial program was full of controversies. The dilemma
between advanced technology and low-tech cleaning, quinine prophylaxis and environmental control, and expensive eradication and
cheaper social mobilization never vanished. This article highlighted
these themes to review the history of Japanese malaria control, and
possible impacts on the ‘modernization’ of health behaviors in colonial Taiwan.This paper weaved the development of malariology and
anti-malarial policies within a colonial socio-economic context. The
author thus attempted to suggest a compromised attitude to study
colonial medicine, avoided to trap in the argument of “the colonialism of medicine” or “medicine during the colonization”. The
story of anti-malaria campaign in colonial Taiwan can be therefore
sliced into three layers: theory, availability, and practice. However,
the main theme that the Japanese anti-malaria program left to the
Taiwanese was “confidence in modern medicine”, while a tiny
sound “integration to local context” continuously buzzed around.
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EVALUATION OF MALARIA INFECTIONS IN SOUTH
OF IRAN IN AFGHANIAN IMMIGRANTS

IMPORTED PLASMODIUM VIVAX MALARIA IN FRANCE:
RETROSPECTIVE STUDY OF 100 CASES

FOROUTANI M.

RAPP C., IMBERT P., HERNANDEZ E., BLADÉ J.S., BARRUET R.,
DEBORD T.

Shiraz University Medical Science, FARS,LARESTAN, IRAN

Hôpital militaire Bégin, SAINT-MANDÉ, FRANCE

Malaria is an important problem in tropical countries. Enserting
patient to area, can increase disease. South and hot area of Iran
can be a suitable place for spreading malaria. Identification of
patients and transferring way evaluation can be effective in disease control. In this way, 1257 case evaluated from 13000 immigrants lived in Iran’s south. Experimental way was coloring blood
smear via Geimsa staining after taking blood from fingers tips.
The main index of disease transferring was entrance time of
immigrants. Malaria parasites morbidity rate were 80 (6.3 percent). 852 people (67.8%) weren’t Iranian that among them 53
(6.2%) was infected with malaria parasites and 799 (93.8%) wasn’t infected.405 people (32.2%) were Iranian that among them
27(6.7%) were infected with malaria parasites and 378 (93.3%)
weren’t infected. Chi-squier test (x2- test) didn’t show significant
difference between malaria and these two groups (x2=0.09
p>.005). But, this test was significant relationship between new
comers afghanian (entrance time less than 3 month to Iran) and
malaria (x2=7.91p<0.05). Researches show that disease in newcomers are more than others, in the other words, prevalence disease in area depends on foreign patients entrance. But, entrance
patients haven’t caused epidemic and spread of illness, yet.
According to Anopheles in South of Iran and patients presence in
this area suggest that we should control carefully while entering
to country and health centers in high risk area should check
malaria infection. Malaria, Afghan’s immigrants, Iran.

To evaluate morbidity of imported P. vivax malaria in Adults, we
conduct a retrospective study of 100 consecutive episodes of
P. vivax malaria managed in our Tropical Diseases Unit between
1994 June and 2004 December. 100 episodes occurred in
90 patients (76 males, 24 females) whose mean age was 29 years.
Majority of patients were French soldiers (51), then travellers (26)
and immigrants (13). 42 cases were acquired in French Guyana, 27
in Africa and 20 in Asia. Median time from end of journey and
onset of symptoms was 120 days (2-810) for the 90 primary
episodes. Median time prior to diagnosis was 5 days (1-21). Fever,
headaches, and gastrointestinal symptoms were observed in 96%,
82% and 28% of the patients respectively. 77% of the patients
presented with thrombopenia, 21% with anemia. Median stay at
hospital was 3 days (1-15). Curative treatment included chloroquine (65), quinine (25, parenteral n = 22), mefloquine (1) and
halofantrine (9). Two complications occurred (1 spleen-rupture
and 1 severe anemia). Median duration of indisposition was
14 days per episode. A cure of PQ was administered to 40 patients
after 2 -7 recurrences. In France, P.vivax represents less than 7% of
the annual reported malaria cases. Despite a mostly uncomplicated course, our results suggest that recurrences can have serious
deleterious effects on personal well-being. Delayed onset of
symptoms due partly to prophylaxis may lead to misdiagnosis.
Since CQ-resistance was not yet reported, CQ remain the first line
therapy in France. PQ is safe and effective in preventing relapses.
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MALARIA TRANSMISSION IN GOLD MINING AREAS
OF SOUTHERN VENEZUELA

EFFICACY OF A STANDARD PRIMAQUINE REGIMEN
IN RECURRENT PLASMODIUM VIVAX OR OVALE
MALARIA IN FRANCE

RUBIO-PALIS Y.4, MORENO J.E.1, PAEZ E.3, PEREZ E.2, SANCHEZ
V.1, VACCARI E.2
1.
2.
3.
4.

Instituto Altos Estudios, MARACAY, VENEZUELA
Salud Ambiental, MSDS, MARACAY, VENEZUELA
Vigilancia Epidemiologica, TUMEREMO, VENEZUELA
Universidad de Carabobo, MARACAY, VENEZUELA

RAPP C., IMBERT P., BLADÉ J.S., BARRUET R., DEBORD T.
Hôpital militaire Bégin, SAINT-MANDÉ, FRANCE

To assess the cure rate of a standard primaquine (PQ) regimen in
adults with recurrent P. vivax or P. ovale, we conduct a retrospective study of 50 consecutive patients who received a course of PQ
in our Tropical Diseases Unit between 1995 January and 2004
June. All clinical or biological adverse events were monitored and
relapses were recorded within a 6 months follow up. Fifty
patients were included (42 males, 8 females) with a mean age of
28,5 years (18-45). Majority of patients were French soldiers (38),
then travellers (10) and immigrants (2). 25 cases of P. vivax were
acquired in French Guyana, 8 in Africa and 6 in Asia. All cases of
P. ovale were contracted in Africa. Median time from onset of
malaria symptoms and the radical cure was 90 days ( 28-730).
Patients experienced 2-7 malaria episodes (mean: 2,5). Every
patient was given a standard 15-mg daily dose of PQ over a
14 day period, whatever their weights. All patients reported good
compliance. Tolerance was excellent and only one relapse
occurred. Despite benign course, recurrent P. vivax or ovale may
have deleterious effects on health. In France, few data are available on PQ use and efficacy. After recent reports of PQ-treatment
failure from Asia and Latin America, effectiveness of the standard
regimen of PQ (underdosed) is discussed. However, in our study,
PQ was safe and effective despite sub-therapeutic PQ-doses.These
results suggests that other factors should be investigated to
explain treatment failures. In the light of our experience, PQ
should be more given in recurrent episodes in France.

The malaria situation in Bolivar state, southern Venezuela is considered epidemic. The municipality of Sifontes reported for 2004
a mean annual parasite incidence of 230 cases per 1,000 population; 78% of cases are due to Plasmodium vivax and 22% to P. falciparum. In order to characterized the dynamics of malaria transmission in a hyperendemic area of the Municipality, a longitudinal study was conducted during 15 months in 5 selected localities.
Mosquitoes were collected monthly between 1800 and 0600 hrs
on human landing catches, CDC and UV light traps during 3 consecutive nights. The following morning mosquitoes were identified, dissected for parity and kept dry over silica gel until tested
by ELISA por Plasmodium spp CS protein. During the study a total
0f 6,237 anophelines were caught by all 3 methods belonging to
6 species. The most abundant species were An. marajoara
(54.8%), An. darlingi (35.3%) and An. neomaculipalpus (5.8%). In
general, the mosquito abundance and hence, the man biting rate
was low. ELISA results showed that An. darlingi had the higher
infection rate (0.62% P. vivax and 0.21% P. falciparum), although
An. marajoara (0.21% P. vivax and 0.06% P. falciparum) is the
principal vector in terms of its higher density and EIR. The overall
EIR was 14.4 infective bites/person/year. The higher EIR was
observed during the dry season, coinciding with the peak of
parous rate.
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REVIEW OF MALARIA HOSPITAL ADMISSIONS
FOR A 16-YEAR PERIOD

SOME GEO-PHYSICAL ELEMENTS ASSOCIATED TO
THE DYNAMICS OF MALARIA IN PARIA PENINSULA,
NORTHEASTERN VENEZUELA

VALVERDE-TRILLO A., MASUET-AUMATELL C.,
FLORES-MATEO G., CARRILLO-SANTISTEVE P.,
MANCHON-WALSH P., RAMON-TORRELL J.M.

GARCIA-CUESTA S.1, SANEZ F.1, DELGADO L.1, MARTINEZ N.1,
RUBIO-PALIS Y.2

Hospital Universitario Bellvitge, HOSPITALET DE LLOBREGAT, SPAIN

1. Universidad Central de Venezuela, CARACAS, VENEZUELA
2. BIOMED-UC/MSDS, MARACAY, VENEZUELA

Background: In non endemic areas, malaria is an imported infection of increase importance as the number of travellers visiting
the tropics and immigrants from endemic areas arouses.
Aim: To describe all cases of imported malaria hospitalized in a
Spanish tertiary-care hospital between January 1989 and
December 2004.
Methods: We examined the Hospital database and recovered
malaria diagnosis (ICD=084) in that period. Data from clinical
records and laboratory features were recorded.
Results:We observed 24 cases of malaria in 22 patients, 66.7%
being men. Average age was 34.2 years (SD: 8.7). 10 cases (41.7%)
were Spanish travellers, 9 were immigrants (37.5%) who lived in
Spain for more than 1 year and acquired malaria while visiting
their native countries, and 3 were immigrants (12.5%) who
recently (1 year) arrived to our country. Most of them acquired
malaria in Sub-Saharan countries (83.3%). Plasmodium falciparum
was identified in half of the cases, and all of them were admitted
in hospital in the first month [11.6 days (SD: 7.3)] after having
been in a malaria endemic country. One case showed a co-infection by P. Falciparum and P.ovale. P. vivax was found in 7 cases
(29.2%), presenting a late onset illness being admitted months
after their exposure [247.2 days (SD:119.0)]. P. Ovale was present
in 2 cases (8.3%) with an onset illness of 179.0 days (SD:24.0).
Conclusion: In non endemic countries, the increase of international travel and immigration becomes a potential way of recurrence of this infection. In order to prevent imported malaria it is
relevant to advice the maximum number of travellers visiting
tropical countries, specially immigrants who visit their native
country.

The transmission dynamics of malaria is influenced by multifactorial
elements, including physical elements such as rainfall, relative
humidity and air temperature. Paria peninsula, in northeastern
Venezuela is a hyperendemic area for vivax-malaria. In order to
analyses the physical elements associated to the trasnmission of
malaria, monthly climatological records and number of malaria
cases for the period 1986-2003 were analysed. Isohyets, isotherms
and topography maps were produced to determined through spatial analysis the relationships between the physical elements and the
number of malaria cases. Spearman correlation analysis between
rainfall and malaria cases showed a significant negative correlation
between malaria cases and the rainfall the previous month (r= 0.344, P= 0.05). This might be due to the time required for the formation and maintenance of mosquito (Anopheles aquasalis) breeding sites (wetlands) and the development of the vector life cycle.
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QUANTIFICATION OF PLASMODIUM FALCIPARUM
ALLELES IN MATCHED PERIPHERAL, PLACENTAL AND
UMBILICAL CORD BLOOD: HIGH LEVEL OF PARASITE
POPULATION HOMOLOGY
JAFARI-GUEMOURI S.1, TUIKUE NDAM N.2, BERTIN G.2,
RENART E.2, SOW S.3, LE HESRAN J.Y.2, DELORON P.2
1. Institut de Recherche pour le Développement (IRD), PARIS, FRANCE
2. UR 010, Mother and Child Health in the Tropics, Institut de
Recherche pour le Développement (IRD), PARIS, FRANCE
3. Hôpital de Thiadiaye, THIADIAYE, SÉNÉGAL

P374

During pregnancy, malaria parasite sequestration in placenta
causes complications for both the mother and the newborn baby.
Due to placenta sequestration of mature parasites, the analysis of
parasite populations in peripheral blood may give a partial picture of a Plasmodium falciparum infection. Few studies investigated the homology of parasite populations from placental,
peripheral and cord blood, based on polymorphic markers genotyping. These allowed alleles identification, but not their quantification, and therefore, the true parasite populations homology
is still uncertain. P. falciparum msp-1 and msp-2 genes were quantified by a fragment-analysis method in matched placental,
peripheral and cord blood samples collected from 43 parturient
Senegalese women. In the three compartments, the multiplicity
of infection was similar, and parasite populations only partially
overlapped, as reported in previous studies. Conversely, quantitative analysis demonstrated that identical alleles represented 80 to
> 95% of the overall parasite populations of each compartment,
demonstrating much more homogenous parasite populations
than previously thought. Our data, taken together with previous
studies showing the spontaneous clearance of parasites from the
peripheral blood after delivery, suggest that placenta is the major
organ of sequestration of malaria parasites. The development of
immunological intervention based on the parasite populations in
placenta may therefore constitute an effective strategy to protect
pregnant women from malaria.

RELATIONSHIP OF MALARIA INCIDENCE AND ABO
BLOOD GROUP
KESHAVARZ H.1, KHAMESIPOUR A.2, REZAEE-ZADEH M.3,
SHARIFI I.3, REISIE A.4
1. School of Public Health and Institute of Public Health Research, TUMS,
TEHRAN, IRAN
2. Centre for Research and Training in Skin Diseases and Leprosy, TUMS,
TEHRAN, IRAN
3. Kerman University of Medical Sciences,, KERMAN, IRAN
4. Malaria Control, Center for Diseases Control, MOH, TEHRAN, IRAN

Malaria with approximately 300 million affected and 1-1.5 million
mortality annually remains the leading cause of death especially
among children living mainly in Africa. The relationship of ABO
blood group and malaria is a controversial issue. In this survey the
incidence rate of malaria and its relation to ABO blood group in
a region (Kahnouj and Jiroft) of Kerman province, southern part
of Iran was studied. Peripheral blood smears were stained with
Giemsa and examined by the microscope under oil immersion, at
the same time blood group typing was performed. In this study
417 malaria patients were diagnosed, 264 (63.2%) cases of P. vivax
and 135 (36.7%) of P. falciparum and one case of mixed infection.
The incidence rate was more in male than female. The results of
this survey showed that the incidence with respect to blood group
is; group O in 164 (39.3%) cases, group A in 137 (32.8%) cases,
group B in 102 (24.5%) cases, and group AB in 14 (3.4%) cases
while the distribution of ABO blood group in the same population is as follow: group O in 342 (45%), group A in 188 (24.9%),
group B in 184 (24.3%), and group AB in 42 (5.6%). Based on the
results the incidence rate of malaria is 1.93 times more in group A
than in group O (adjusted by the proportion of blood group in
the population) which is statistically significant (p <0.05).
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PLASMODIUM VIVAX MALARIA IN A YOUNG
SUDANESE IMMIGRANT IN ERIE, PENNSYLVIANI
NASSIRI R., MORTAZAVI P., MORADI A.
LECOM, ERIE, USA

Objective: To report a case of vivax malaria in a Sudanese immigrant.
Case summary: A 15-year-old Sudanese male was admitted to the
emergency department after having shaking chills, fever of
97.5 OF. Laboratory analysis confirmed presence of plasmodium
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vivax malaria as well as anemia. Plasmodium vivax trophozoites
were identified on a thin film. Red blood cells appeared enlarged
and contained Schüffner’s dots, and the growing trophozoite
appeared motile with a spreading appearance. RBC indices were
consistent with nutritional anemia. The patient was given antimalrial agents according to the WHO guidelines.
Case discussion: Plasmodium vivax malaria affects people of all
ages but mostly young children. The diagnosis was confirmed by
observing a close relationship between the available laboratories
data, history of present illness, and in particular, patient’s migration from malaria endemic region of Africa. Finally, patient was
assessed with etiology of plasmodium vivax malaria with co-morbid anemia.
Conclusion: Most cases of malaria in the US are due to immigrants
and travelers coming from endemic regions of the world. Proper
screening and prompt therapy should be initiated in early stages
of disease by all health facilities in which, recent immigrant
receive their primary care services.
Keywords: Plasmodium vivax malaria, diagnosis, WHO therapeutic guidelines, tropical medicine.

logical data highly variable and ii) the long duration of parasite
carriage representing the sum of the parasite inoculations at the
human population level. To better document this issue, a cross-sectional study to estimate the transmission was performed in Niger
during two annual rainy seasons, across a transect of three transmission level zones, using vector sampling and parasite detection
among asymptomatic carriers. Globally and as expected, both parasite prevalence and entomological parameters differ according to
the three bioclimatic zones. However, at a finer spatial level, some
discrepancies observed between prevalence and entomology compel us to consider specific local situations such as the asymptomatic
carriage found in unstable malaria zones or focus of high transmission in the Sahelian zone. In such cases complementary studies
analyzing the biotopes, the immunity and the population genetics
of parasites may help to explore these results.
P379

EPIDEMIOLOGICAL STUDIES OF MALARIA
IN AN ENDEMIC AREA OF IRAN
MOOSAKAZEMI S.H., BASSERI H.R., HANAFI BOJD A.A.,
Lecturer ofTehran University of Medical Sciences, TEHRAN, I. R. IRAN
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MALARIA EPIDEMIOLOGICAL UPDATE IN MAYOTTE,
A FRENCH TERRITORY IN THE COMOROS ARCHIPELAGO,
2003-2004

The objective of this investigation was to determine some of the
epidemiological characteristics, and provision of the basic information on malaria vectors for implementation of future control
measure. this investigation was carried out in Bandar Abbas district, south part of Iran from April thought November 2003.
Entomological studies were performed every 15 days from indoor
and out door places using pyrethrum space collection and
Dipping method, malaria case detection were mostly performed
passive and rarely actively. Annual incidence of malaria declined
from 10.1 to 3.4 during ten years. The most transmission occurred
in October to December when the temperature was suitable for
vector activity. Anopheles stephensi, An.fluviatilis, An dthali,An
culicifacies, An superpictus were found as vectors and larval surveys relieved that six non vectors . operation of insecticides for
adult and larval control, as well as surveillance of malaria cases,
would not assisted to control of malaria, so given another malaria control methods as important such as repellent particularly in
seasons that people are more expose to mosquitoes considered as
an effective measure in controlling malaria in this area.
P380

QUATRESOUS I.2, JEANNEL D.2, SISSOKO D.3, TAJAHMADY A.2,
IOOS S.2, ACHIRAFI A.1, SANQUER M.A.1
1. Direction des affaires sanitaires et sociales, MAMOUDZOU, MAYOTTE/
FRANCE
2. Institut de veille sanitaire, SAINT MAURICE, FRANCE
3. Institut de veille sanitaire/ Cire Réunion Mayotte, SAINT DENIS DE LA
RÉUNION, FRANCE

Introduction: Malaria is still endemic in Mayotte although a dramatic decrease in transmission was obtained in 30 years of active
malaria control. Following a series of outbreaks and the progression of chloroquino-resistance, control strategy was reasserted 3
years ago with continuous antivectorial control, epidemiological
surveillance, implementation of rapid diagnostic tests and sulfadoxine-pyrimethamine (SP) as first-line treatment for uncomplicated malaria.
Material and Methods: Malaria incidence in 2003-4 and geographic distribution were estimated using mandatory notification. Exhaustivity was evaluated using laboratory data, medical
units’ registries and antimalarial drugs consumption. Morbidity
and mortality were evaluated using mortality certificates and
medical files in Hospital intensive care unit.
Results: In 2003-2004, 792 and 756 cases were notified respectively,
representing most of diagnosed cases. P. falciparum was predominant (93%). Annual incidence was 4.9/1 000 inhabitants. Sex ratio
was 1.6. Median age was 18 years [0-83], cases peaking in males
aged 15-25. A village in Northern Mayotte appeared as the main
focus of transmission (45% of the cases). Besides, 15% of the cases
were imported, mainly from the Comoros. Ten severe cases, 4 malaria-related deaths and a few early treatment failures were identified.
Discussion: Malaria being geographically heterogeneous, intensified vector control in focus place is on-going. Rapid diagnosis
tests improved early case management. Since SP as first-line treatment is known to rapidly lead to resistance, an artemisin-based
regimen should be shortly considered.

MALARIA CLUSTER IN COOPERATE TRAVELLERS FROM
TOGO
MANCHON-WALSH P., MASUET-AUMATELL C., MASIP-MASIP J.,
CARRILLO-SANTISTEVE P., FLORES-MATEO G., RAMON-TORRELL J.M.
University Hospital of Bellvitge, BARCELONA, SPAIN

Background. Travellers to malaria endemic areas are at risk of
acquiring the disease. However, chemoprophylaxis and protection
against mosquito bite makes the illness preventable. We investigated a group of cooperate travellers to Togo for 1 month that
they were diagnosed of malaria even if they reported to take
malaria chemoprophylaxis.
Methods. A telephonic survey was made to all cooperate travellers to Togo about knowledge, practice and adherence to
malaria chemoprophylaxis. Malaria-related serological was made
to those reporting malaria infection previously diagnosed by
thick film.
Results. All the cooperate travellers (17) completed the survey. Mean
age of travellers was 29.4 years (SD: 13.8). 52.6% were men and
47.4% were female. All took chemoprophylaxis against malaria and
84.2% used daily protecting measures against mosquitoes bites. 6
travellers were diagnosed by thick films and treated of malaria in
Togo. When they returned serological examination was made to
these patients; all results were negative. The 31.6% of the returned
travellers affirmed not taking chemoprophylaxis in next travel.
Conclusions. When malaria is diagnosed in travellers who take
chemoprophylaxis is necessary to confirm the diagnose.
Misdiagnose of malaria may lead to a number of inappropriate
actions, behaviours, change of chemoprophylaxis or administration of unnecessary treatment.

P378bis

MALARIA TRANSMISSION IN SAHELIEN ZONE:
WHICH MARKERS ARE RELIABLE?
LABBO R., DUCHEMIN J.B., JEANNE I.
Cermes, Niamey, Niger

Malaria transmission may be estimated by entomological data and
malaria prevalence in human population. The malaria prevalence
alone, is usually not a relevant marker of the transmission because
of its fair correlation with entomological data. Indeed, the respective values of these markers need to be regarded according to the
different life characteristics of parasite and vectors : i) a short lifetime and limited flight range of mosquitoes with a strong link
with immediate neighboring environment which make entomo-
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NEW EVIDENCE OF ASYMPTOMATIC PLASMODIUM
INFECTIONS IN AN ENDEMIC MALARIA AREA
OF AMAZON-BRAZIL

PRESENT AND FUTURE OF MALARIA IN KAHNOUJ
ENDEMIC AREA, SOUTH OF IRAN

SUÀREZ-MUTIS M.C.1, CUERVO-ESCOBAR P.1, LEORATTI F.M.2,
AVILA S.2, FERNÀNDES O.1, FERREIRA W.2, COURA J.R.1

Tehran University of Medical Sciences, TEHRAN, IRAN

1. Oswaldo Cruz Institute, RIO DE JANEIRO, BRAZIL
2. Institute for Tropical Diseases, SÃO PAULO, BRAZIL

Kahnouj district is associated with one of the malaria regions in
southeast of Iran. Malaria surveillance was carried out by Health
Centers, Ministry of Health. Microscopy was performed on out
patients with fever or suspected malaria. Malaria cases detection
were mostly performed passive and rarely actively. The positive
cases were treated withchorolquien/primaquen. In the present
study five vectors species of malaria were found .This district has
been under pressure of anti malaria programs including case finding and residual spraying insecticide as well as larviciding since
1958. Annual incidence of malaria declined from 10.27 to 3.86
during ten years. The most transmission occurred in October to
December. Electricity was recently supplied into the rural area
where most malaria cases were found. Therefore, most houses
equipped with air conditioner and the resident keep windows
close, so they are secured from mosquitoes bites during hot season but not in beginning of spring and autumn when temperature is mild, the residents do not use air conditioners whereas
they leave windows open and no other protection against mosquito bites is provided. Residual spraying insecticide of indoor
shelters have been stopped for five years and the most activity of
antimalaria programme set up base on case finding. Indoor residual spraying of insecticide would not assist effectively, so given
knowledge to people to use bed net particularly in season people
are more expose to mosquitoes bite may be considered as an
effective measure in controlling malaria in Khanouj district.

BASSERI H.R.

Asymptomatic Plasmodium infections are commonly observed in
high transmission areas in Africa and Southeast Asia, where transmission is very intense along the year and therefore individuals
are continuously exposed to the parasite. Nevertheless, few studies are available about this topic in most endemic areas in
America. In order to evaluate the malaria transmission in the area
and the role played by putative asymptomatic carriers, a cross-sectional study was carried out in the middle Negro river, Amazon
region, Brazil. A total of 109 persons were studied. Ninety-nine
inhabitants (90,8%) had at least one previous episode of malaria,
an average of 2.5 episodes (1 to 6) among those less than 15 years
of age and and 6 (1 to 50) in those who were 15 or older (2.4
times more). Splenomegaly, hepatomegaly and anemia were
present in 10.1%, 23.8% and 22.9% of the patients, respectively.
Serology showed a 85,7% (84/98) and 46,9% (46/98) positivity
when P. falciparum antigens and P. vivax MSP-1 were, respectively, used. Twenty samples were PCR positive for P. vivax (20.4%). No
P. falciparum infection was evidenced by PCR. No person with positive PCR had clinical malaria during the survey or in the six
months before or after. Among the asymptomatic individuals,
only one 12 years-old girl presented a positive thick blood smear
for P. vivax. The high prevalence of asymptomatic infections in the
region, maintains the endemicity of malaria.
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HOSPITAL ADMISSIONS DUE TO CASES OF MALARIA
IN SPAIN BETWEEN 1999 AND 2002

FATAL MALARIA IN TRAVELLERS: A REPORT
OF 107 CASES IN YEARS 1996-2003

ANEGON M., VALCARCEL Y., ESTEBAN J., GIL A.

LEGROS F.1, LE BRAS J.2, DANIS M.1, DURAND R.3, BOUCHAUD O.4
1.
2.
3.
4.

University Rey Juan Carlos, ALCORCON (MADRID), SPAIN

CNREPIA, PARIS, FRANCE
CNRCP, PARIS, FRANCE
CNRCP and Avicenne hospital, PARIS, FRANCE
Avicenne hospital, BOBIGNY, FRANCE

The aim of this study was to calculate incidence rates and describe
hospital admissions for malaria in Spain between 1999 and 2002.
This is a retrospective study using the national surveillance system
for hospital data (CMBD) as a source of information. CMBD data
of admissions with a principal discharge diagnosis of malaria were
analyzed (codes CIE-9 from 084.0 to 084.9). The 2001 census was
employed fot the calculation of incidence.A total of 2044 hospitalizations for malaria were registered in Spain between 1999 and
2002, which means an incidence of 1.3 cases per 100,000 inhabitants per year, 1.1 cases per 100,000 hab year during 1999, 1.2
during 2000, 1.4 during 2001 and 1.3 during 2002. However, it
must be emphasised that 24.9% of the cases were for unspecified
malaria. 63.3% were male, the average age was 31(DS 17.2). As
age groups were defined it was observed that 20.6% of the
patients were children under 15 years old. 57.3% of the cases of
malaria were associated to P. falciparum, 11.5% to P. vivax, 2.4%
to P. malariae and 3.3% to P. ovale. 64% of the admissions take
place between summer and autumn, a seasonal pattern attributed to P. falciparum. Malaria causes a significant and increasing
number of hospitalizations in Spain.We should reassess the problem and alert doctors to this relatively unknown pathology in
Spain, which can increase in the coming years due to population
movements were are currently experiencing.

France is the industrialized country with the largest number of
imported malaria cases. Fatal malaria cases (FM) which have been
notified to the National Reference Center between 1996 and
2003 were reviewed retrospectively and compared to the 19,496
cases of non fatal falciparum malaria (NFM) reported in the same
period. 107 cases of FM were reported, all due to falciparum and
acquired in sub-Saharan Africa. Children <15 (n = 4) and subjects
older than 70 (n = 11) were respectively under and over-represented. Europeans (79%) were over-represented in comparison
with their proportion in the total malaria cases in the same period (37%) (p<10-6). Thirty-five persons (33%) used chemoprophylaxis (adapted regimen correctly taken, n =2). Among these FM,
the delay between return and diagnosis was 10.5 ± 8.4 days
(median, 10) compared to 13.3 ±13.1 (median, 10) in the NFM,
and the time for seeking care ranged from 0 to 34 days (median,
2.7). The number of days between seeking care for the first time
and treatment ranged from 0 to 11 days (median, 1.6). Renal failure (n = 77), shock (n = 65), cerebral malaria (n = 61) and acute
respiratory distress syndrome (n = 47) were the main complications. Median parasitemia was of 12% compared to 0.5%
observed in the NFM. In conclusion, among the fatal cases of
imported falciparum malaria elderly persons, Europeans and travellers without any chemoprophylaxis are over-represented.
Surprisingly the time between onset of symptoms and seeking
care is short. Renal failure, shock and cerebral malaria are the
main complications associated to death.

215

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

P385

P387

STATUS OF MALARIA IN IRANSHAHR COUNTY,
SOUTHEASTERN OF IRAN, APRIL 2003 TO MARCH 2004
(SOLAR YEAR 1382)

CASES OF IMPORTED MALARIA IN SPAIN FROM 1997
TO 2004: DIAGNOSIS IN THE REFERENCE LABORATORY
OF THE NATIONAL CENTRE OF MICROBIOLOGY

AMINIFARD M.M.1, NATEGHPOUR M.2, AKBARZADEH K.3,
HASEHMZEHI N.4

DE LUCIO CALVO A1, P.J. Berzosa1, E. Moyano1, M. Moreno1,
A. Moreno1 A. Benito2

1. Iranshahr Network of Public Health and Treatment, IRANSHAHR, IRAN
2. Dept. of Medical Parasitology, Public Health School, Tehran Univ. of
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3. Public Health School and Institute of Public health Research-Iranshahr
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4. Iranshahr Center of Public Health, IRANSHAHR, IRAN

1
2

Instituto de Salud Carlos III, MAJADAHONDA (MADRID), SPAIN
Servicio de Medicina Tropical. Centro Nacional de Medicina Tropical

Our laboratory established the Malaria Multiplex Seminested PCR
technique in 1997 as a technique for the diagnosis of malaria. The
number of samples received from the National Health System for
primary diagnosis, confirmation or post-treatment evolution of
the positive cases it has increased considerably. During 1997, 72
suspicious bloods were received (4c7 positive). After this year the
increase of received samples has been remarkable, being 2557
samples (284 positive) in 2003 and 1996 (249 positive) in 2004. The
results of the diagnosis during these years appear in the following table:

Malaria is a public health problem today in more than 90 countries.
The disease has well controlled in the most parts of Iran only in
southeastern corner. Iranshahr County, a malarious area in Iran, with
extent about 32000 km2 and population about 250000 has situated
in Sistan and Baluchestan province, southeastern of the country. For
considering the status of malaria in the area a retrospective study
has conducted from Apr. 2003 to Mar. 2004 (solar year 1382). The
results showed 176, 952 and 12 cases of Plasmodium falciparum, Pl.
vivax and mix infection respectively. API, ABER and SPR calculated as
4.56 per thousand, 18.83 percent and 2.42 percent respectively.
29.57% of the cases were found between Afghan and Pakistan
refugees. There are two peaks of malaria cases in this county: the
first in late spring and the next in late summer and early autumn.
About 65.96% of total cases were found between male and the rest
34.04% in female. Notwithstanding the effective activities of the
primary health care system, malaria cases had a suddenly increase in
the time of study in comparison with the same period of the last
year. This may be result of increasing rainfall near second peak of
transmission. Owing to mentioned factors and some others such
existence of six species of vectors, high illiteracy rate, and high
socialization with Pakistan, the complete control of malaria remains
in unsuccessful status in the area.

1997 1998 1999 2000 2001 2002 2003 2004
P. falciparum

33

108

96

200

283

197

241

211

P. malariae

4

20

27

28

14

4

8

7

P. ovale

3

12

17

22

35

7

8

14

P. vivax

7

10

30

20

21

20

27

15

Mixed

0

13

19

11

9

6

0

2

The PCR has shown to be a very useful technique in the confirmation of imported malaria in Spain; the reference laboratory of the
CNM confirms more of 50% of the cases declared in our country.
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EPIDEMILOGICAL, CLINICAL, THERAPEUTIC AND
BIOLOGIC ASPECTS OF MALARIA IN SUBURBAN ZONE
OF CÔTE D’IVOIRE (ABIDJAN)
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OFFIANAN A.T., PENALI L.K.1, KHALI D.2, GOMEZ O.2,
MAIKAILA O.2

IN VIVO AND MOLECULAR MONITORING
OF ANTIMALARIAL DRUG RESISTANCE
IN PAPUA NEW GUINEA

1. Unité de Paludologie/Institut Pasteur de Côte d’Ivoire, ABIDJAN,
COTE D’IVOIRE
2. Formation Sanitaire et Urbaine à Base Communautaire d’Anonkouakouté, ABIDJAN, COTE D’IVOIRE

MARFURT J.1, MÜLLER I.2, SIE A.2, OA O.3, LORRY K.4, REEDER
J.2, BECK H.P.1, GENTON B.1

Epidemiological, clinical and biologic features malaria are variable
of a zone to another and inside a same zone this same features
can vary on all small distances. This study, done from February 1st,
2003 to January 31, 2004, was to determine malaria aspects in sub
urban of Abidjan. A thick and thin Blood films were practiced
among the patients at whom the presumptive diagnosis malaria
was made after clinical examination. On an epidemiological level,
2312 were positive (52,63%) among 4393 patients.The prevalence
in big seasons dry and rainy were respectively 60,02% and 47,55%.
Clinically notion fever is recovered in 100% ofcases. On a therapeutic level, only derivatives artémisinin or associated (80%) were
the most prescribed of first intention. Biologically, P. falciparum,
P.malariae and P.ovale have been recovered in our survey to
respective rates of 95,42%, 3,46% and 1,1%.To the analysis of
these results it agrees to base the hold in therapeutic charge of the
illness on a diagnosis of certainty because the clinical diagnosis
makes by an experienced physician is not reliable to 100%. Also it
would be necessary to adapt the strategies of struggle according
to the drain and no according to the seasons classically determined. Key words: Malaria Epidemiology Clinical Treatment
Biology Abidjan

1. Swiss Tropical Institute, BASEL, SWITZERLAND
2. Papua New Guinea Institute of Medical Research, GOROKA, PAPUA
NEW GUINEA
3. Papua New Guinea Institute of Medical Research, MAPRIK, PAPUA
NEW GUINEA
4. Papua New Guinea Institute of Medical Research, MADANG, PAPUA
NEW GUINEA

Resistance to 4-aminoquinolines is well documented in Papua New
Guinea (PNG). Combination therapy of amodiaquine+sulphadoxine/pyrimethamine (SP) and chloroquine+SP was introduced as
first-line treatment against uncomplicated malaria in 2000. The aim
of the study was to assess the failure rate of the current first-line
regimen in the highland region of Karimui (Simbu Province) and
the South Wosera area (East Sepik Province), two rural places differing with regard to transmission level and drug use patterns, and
to characterize molecular markers of drug resistance in pre-treatment samples of these two study populations. In 2003, overall failure rate up to day 28 for P. falciparum was 28% in Karimui and 16%
in the Wosera. This difference was reflected in the corresponding
molecular drug resistance profile of the parasites assessed by chip
technology, with significant differences seen not only in the frequency of molecular markers for chloroquine resistance (Pfmdr1
N86Y, Pfmdr1 Y184F and Pfcrt A220S), but also in the prevalence of
infections carrying double (Pfdhfr S108N plus C59R) and triple (plus
Pfdhps A437G) mutations known to be associated with resistance
to antifolates. These parasitological and molecular results suggest
that the current treatment policy in PNG might be effective only for
a short time. Therefore, further careful in vivo as well as molecular
drug resistance monitoring is ongoing in different regions of PNG
to assess the status and spread of drug resistant malaria in the
country, so that appropriate measures can be taken in due time.
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EPIDEMIOLOGICAL PROFILE OF IMPORTED MALARIA
IN TUNISIA
AOUN K.1, SIALA E.1, CHAHED M.K.2, BOURATBINE A.1
1. Institut Pasteur de Tunis, TUNIS, TUNISIE
2. Observatoire National des Maladies Emergentes, TUNIS, TUNISIE

In Tunisia, the last autochtonous case of malaria was registred in
1979. Since there, only imported cases are reported (50 to 60 per
year in the last years) with an increase of incidence because of
extend of international exchanges. The aim ofthis study is to deter-
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mine the epidemiological profile of imported malaria in order to
adapt the strategy of the national programme.Between January 99
and January 05, 91 cases of malaria were registred in the laboratory of parasitology of Pasteur Institute of Tunis. Men were mostly
involved (Sex-ratio=6.6). Fifty three patients (58.2%) had clinical
symptoms and 38 were detected by a systematic control of risk
groups. Only 15 are tunisian who have traveled to endemic area
whereas 77, mainly students, are originating of African endemic
countries (Ivory coast 23, Mali 8). The contamination happened in all
cases in sub-Saharan Africa. Identification of parasites using thin
blood-smears revealed that Plasmodium falciparum is the most frequent species (61.6%), Plasmodium ovale was found in 34.9% of
patients. Gametocytes were observed in 11 patients (12.1%). In spite
of the screening and treatment of infected patients, the risk of
resumption of malaria transmission remains because of the vestigial anophelism. Better knowledge of epidemiological characteristics
of imported cases would permit a better follow up of affected populations and thus participate to keep Tunisia free of malaria.

nificant IgG levels to P. vivax but also a significant increase of IgG
levels to P. falciparum was observed with a strong correlation
between them. Together with recent evidence of stable SNPs in
malaria antigen genes on islands in Vanuatu, the results suggest
that immunologic memory lasts for a long time without re-exposure in individuals who have been exposed to malaria for many
years in isolated areas, and that It may be evoked and maintained
through inter-species cross-immunity mechanisms.
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TRAVELLERS RESIDENTS IN ANGOLA AND PROTECTIVE
MEASURES AGAINST MALARIA
TEODÓSIO R., ATOUGUIA J.
Institute of Hygiene and Tropical Medicine, LISBOA, PORTUGAL

Objectives: To identify witch measures are taken by travellers residents in Angola to protect themselves against malaria.
Methods: We interviewed travellers departing from Lisbon
International Airport during July and August 2001. Only residents
in Angola and aged at least 15 participated. “Resident in Angola”
was defined as a person who lived in Angola and travelled to
Portugal or another country for a period not exciding 12 months
at the beginning of the study.
Results: 756 travellers participated in the study. 59.5% were male;
the average age was 42.39 years (SD=11.38 years). Half of them
had been in Portugal for at least 4 weeks. 65.1% were born in
Angola and 28.0% in Portugal. 3.0% didn’t known the correct
form of malaria transmission and 4.9% believed on a transmission
by water and food consumption. 8.6% didn’t intend to use any
measure to protect themselves against malaria. 15.6% took
chemoprophylaxis (most of them took variable dosage regimens
of Chloroquine), 31.6% used mosquito bed nets, 57.8% insecticide, 38.5% air conditioning, 18.5% nets on the windows, 19.2%
repellent, 2.1% protective clothes against mosquito bites, 4.8%
alimentary hygiene. 32.2% of those who didn’t take any chemoprophylaxis gave “to live in Africa” as reason.
Conclusions: Residents in Angola are not completely elucidated
about malaria transmission. A great percentage takes chemoprophylaxis. Measures against mosquito bites are insufficiently used.
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LONG-TERM EFFECTS OF ITN IN AN AFRICAN AREA
WITH INTENSE MALARIA TRANSMISSION
KOUYATÉ B.1, TRAORÉ C.1, MUELLER O.2, BECHER H.2
1. CRSN, NOUNA, BURKINA FASO
2. University Heidelberg, HEIDELBERG, GERMANY

Background. Insecticide-impregnated bed nets and curtains (ITN)
have been shown by many studies to be effective against malaria.
However, in areas of intense malaria transmission and due to possible interactions with immunity development ITN interventions may
cause no effect at all or even an increase in malaria morbidity and
mortality. To clarify this issue, we did a randomized controlled trial
on the long-term effects of ITN protection during early infancy.
Methods. A total of 3.387 newborns from 41 villages in rural
Burkina Faso were individually randomised to ITN protection
from birth onwards (group A) versus from month six onwards
(group B). Primary outcomes were all-cause mortality in all study
children and falciparum malaria incidence in a representative subsample of the study population.
Findings. After a mean follow-up period of 27 months, there
were 129 deaths in group A and 128 deaths in group B (RR 1.0;
95% CI 0.78-1.27). In group A compared to group B, falciparum
malaria incidence was significantly lower during early and late
infancy (RR 3.1, p<0.0001; RR 1.3, p=0.01) and anaemia rates were
significantly lower during late infancy (11.5% vs 23.3%, p=0.008),
but there were no differences between groups in these parameters in older cohort children.
Interpretation. The findings from this study provide clear evidence for a sustained efficacy of ITN in young children living in
areas of intense malaria transmission.
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PREVENTION AND RISK OF ACQUIRING MALARIA
IN AFRICAN MIGRANTS TRAVELLING IN THEIR COUNTRY
OF ORIGIN FOR HOLIDAYS: PRELIMINARY DATA
OF A PROSPECTIVE COHORT STUDY
RALAIMAZAVA P.1, LECLERC D.1, HELLER M.1, DURAND R.1,
BOUCHAUD O.2, GENTY S.1, PÔLE NORD TROPICAL R.1
1. Avicenne hospital, BOBIGNY, FRANCE
2. Avicenne and IMEA, Bichat hospital, PARIS, FRANCE
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We prospectively assessed malaria prevention measures and the
risk of acquiring malaria encountered by African migrants living in
France, having attended a travel clinic before departure and travelling in their country of origin for less than 3 months holidays by
a phone questionnaire (PQ) in the week following the return (W0)
in France and 6 weeks after (W6). Same questionnaire addressed
after return in 5% of them at the travel clinic to assess the similarity with the PQ Results: 1116 subjects (adults: n= 786 ; children less
16, n=330) were included. Main characteristics of travellers were:
mean age = 28 [0.4-75], sex ratio = 1.04, university background =
25%, mean duration of stay in France = 15 years [1-57]. The visited
(and origin) countries were mainly Mali (28%), Senegal (19%), Côte
d’Ivoire (14%) and were mainly in West Africa. In 49% of cases the
journey was in urban areas. The mean duration of travel was 37
days [1-94]. Chloroquine+Proguanil was given in 71% of cases.
Compliance to malaria chemoprophylaxis was 81%: 72% in adults
and 85% in children (p < 0.001) ; 87% and 76% for journey less or
more than 1 month, respectively (p<0.001). Fever was the second
cause of health problems (19%). Malaria was reported in 41
patients (24 during the journey, 17 confirmed cases after return).
One death due to malaria occurred in Africa. Conclusion: the 3.7%
risk of malaria is underestimated in this selected population.
Compliance to malaria chemoprophylaxis is probably overestimated by the travellers but seems better in children who are possible
“vectors” to improve compliance in their parents.

PERSISTENT IMMUNITY TO PLASMODIUM FALCIPARUM
EVOKED BY A P. VIVAX OUTBREAK AFTER A DECADE
OF MALARIA ELIMINATION ON AN ISLAND
KANEKO A.1, AMOS M.2, OSAWA H.1, PERLMANN H.3,
TROYE-BLOMBERG M.3, UDOMSAGPETCH R.4, TANABE K.5,
TSUBOI T.6, BJÖRKMAN A.1
1.
2.
3.
4.
5.
6.

Karolinska Institutet, STOCKHOLM, SWEDEN
Vanuatu Department of Health, PORT VILA, VANUATU
Stockholm University, STOCKHOLM, SWEDEN
Mahidol University, BANGKOK, THAILAND
Osaka Institute of Technology, OSAKA, JAPAN
Ehime University, MATSUYAMA, JAPAN

In malaria control, resurgence after intervention is a major concern. It is generally thought the herd immunity would soon fade
if parasites are eliminated from the area. A previous study on
Aneityum island demonstrated that mass chemotherapy and vector control was able to eliminate malaria in 1991.Significant IgG
antibody levels against Plasmodium falciparum as well as P. vivax
circumsporozoite proteins and erythrocyte-stage antigens still
remained in 1998 in adults only. These adults were protected in a
new epidemic of P. vivax in 2001, which only resulted in parasitaemia among children. In detected P. vivax infections, msp1
diversity was quite restricted. During this epidemic not only sig-
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MALARIA. A DISEASE EXPRESSED IN A CONTINUOUS
LANDSCAPE BEHAVEING AS A VERY STABLE
SUBSYSTEM DUE TO NODES INTERACTIONS

THE RISK OF MALARIA TRANSMISSION BY BLOOD
TRANSFUSION AT CÔTE D’IVOIRE IN 2004

RAMOS S.2, DELGADO L.1

Unité de paludologie Institut Pasteur de Côte d’Ivoire, CÔTE D’IVOIRE

BEUGRÉ GRAH WORRO E., TOURÉ OFFIANAN A., PÉNALI KONÉ L.

1. Laboratorio SIMEA, Instituto de Zoologìa Tropical, Facultad de
Ciencias, U.C.V., CARACAS, DISTRITO CAPITAL, VENEZUELA
2. Universidad Central de Venezuela. UCV, CARACAS, DISTRITO CAPITAL,
VENEZUELA

The blood transfusion, medical act whose aim is to save of the
human lives is not unfortunately always without risk for the recipient of blood. If the infectious risk remained a permanent and justified preoccupation for the viral and bacterial diseases that are
systematically screened by specific biologic tests, it is not notably
the case of the parasitic diseases such as malaria that is the most
often discovered in a fortuitous way. In Côte d’Ivoire as in most
African countries, blood is not screened for malaria parasites
before transfusion. This cross-sectional study has been carried out
from June to August 2004 in the National Center of Blood
Transfusion of Abidjan. The aim of the study was therefore to
estimate the likely importance of transfusion transmitted-malaria
in Côte d’Ivoire. 428 donors aged of 18 to 60 years and respondent to the criterias of good health have been selected. On every
sample of blood a thick and thin blood film smears have been
achieved. 37 donors (8,64%) were infested by malaria parasites.
Plasmodium falciparum was the only identified species. The parasitemia ranged from 40 to 9120 trophozoïtes per micro-liter of
blood. The risk to develop a post-transfusional malaria as well as
the character unforeseeable of its evolution stays insofar as the
recipient of blood is weakened a priori already by the illness (anemia, malnutrition, surgical intervention...) and by existence of
chemo resistant parasites. Before such a situation, all patients
receiving transfusion should be given a curative regimen of antimalarials and donors should be encouraged to sleep under treated mosquito nets.

Community ecology has explained systems dynamic and processes
through population interactions and environmental factors acting as drivers of relevant events of complex population interctions and processes. Recently approaches resume simultaneoulyu
effects in time and space. Here we use it, defining a continuous
landscape for malaria disease and its widespread alone
Venezuelan territory. Classical approach consider three diferent
focuses, each one is treated as independent space and system
with its own dynamic. Revising statistics of the State of Sucre,
most of the malaria`s cases were originated from the endemic or
endogenous process determined within the system. However, a
simple index accounting for participation of the other malaria
nodes, provides evidences of a constant interactions among them,
that may be slow in intensy but constant in time to assure a
seedling for re-infectation until completion of Plasmodium spp.
life cycle, and so maintaining the risk to get infested for the
human population. Focus in the State of Bolìvar has index values
representing the most intense and time constant node influencing malaria in Sucre. Values varied between 0.1 to 0.4 but shows
constantly during 13 years examined. Others localities like Apre,
under the influence radio of the occidental node, only contribute
between 0.5 to 0.01. Nonetheless, both contribute to make an
stable system for malaria in the State of Sucre.
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PRESUMPTIVE DIAGNOSIS OF MALARIA AND THICK
BLOOD FILM POSITIVITY IN A PERIPHERAL HEALTH
CENTER OF ABIDJAN (CÔTE D’IVOIRE)

EPIDEMIOLOGY OF PLASMODIUM MALARIAE
INFECTIONS IN VENEZUELA
BENITEZ J.A.1, RODRIGUEZ-MORALES A.2

OFFIANAN A.T., PENALI L.K.(1), KHALI D.(2), GOMEZ O.(2),
MAKAILA O.(2)
1 Unit of Malaria Pasteur Institute of Cote d'Ivoire
2 Sanitary and Urban Formation to communal basis of
Anonkoua-koutÈ

1. DGSACS-MSDS, MARACAY, VENEZUELA
2. Universidad de los Andes, CARACAS, VENEZUELA

Plasmodium malariae occurs in various tropical regions throughout the world and causes low, yet significant, morbidity and mortality levels in humans. In present report we reviewed P. malariae
infections epidemiology in Venezuela, 1995-2002. For this period
a total 275,791 malaria cases were reported, corresponding 449 to
P. malariae (0.16%[0.1-0.4%]). P. malariae cases annual reported
mean was 45± 24.8/year (range 22-88). Although total malaria
cases is increasing significantly (r2=.5238, p=.018), P. malariae
annual rates and incidence is varying non-significantly (p>.05).
From total cases, only 3 were fatal (0.7%), 2 male adults and
1 female elder. P. malariae deaths represented 0.9% of malaria
fatalities. P. malariae is commonly microscopically confounded
with P. vivax and probably some cases really corresponded to
P. malariae. Some studies have tried to determinate real P. malariae prevalence. In Asia, a total prevalence of P. malariae infection
estimated by nested PCR reached 24.3% in individuals evaluated
at northern, central and southern towns in Thailand along
Myanmar border. In South America, i.e. Brazil, similar findings
have been found using PCR, 10-12%, compared to 0-1.2% by thick
blood smears. Oral CQ is choice treatment for uncomplicated
P. malariae infections worldwide, although some reports suggest
resistance in the Indonesian archipelago. Although rare, P. malariae complications could be life-threatening (i.e. quartan malarial
nephropathy). Species misidentification potential impact on
malaria treatment and control is now under discussion in
Venezuela, due to unpublished reports indicating rates high as
15-20% of P. malariae in southern country.

In zone of endemic the treatment is followed up on a clinical
diagnosis where the fever predominates. This study done from
February 1st, 2003 to January 31, 2004 was to value the thick
blood film for patients of all age in whom the presumptive diagnosis of malaria was made after clinical examination. We recruited 4393 patients of which 2312 were positive is a rate of 52,63%.
The error rate by excess of the presumptive diagnosis of malaria
of our survey is therefore of 52,63%.This error rate remains elevated if one considers that we didn’t fix a threshold pyrogenic
level of parasitemia. The reliability of the solely clinical diagnosis
of malaria, even by an experienced physician is limited. Whenever
possible, presumptive malaria diagnosis should be confirmed by
the parasitemia. However, due the asymptomatic carriage of
Plasmodium. Association of fever and a positive blood film is not
sufficient to diagnose malaria. The use of a threshold pyrogenic
level of parasitemia is advised In malaria endemic area where the
methods of diagnosis are not always available or usable, the risks
associated to the delay of treatment pass the profits waited of
the economy of the medicines. The presumptive treatment of the
fevers by antimalarial drugs remains thus suitable. All abnormal
evolution under very conducted treatment (that holds account of
possible resistances of plasmodium to the antimalarial drugs)
must make search for another etiology.
Key words: Malaria Plasmodium falciparum presumptive diagnosis - Thick and thin Blood films - Abidjan - Côte d’Ivoire.
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CLINICAL AND BIOLOGICAL FEATURES OF MALARIA
AMONG HOSPITALIZED CHILDREN IN NIAMEY, NIGER
ADEHOSSI E.1, LACROIX V.2, GAGARA M.3, MALVY D.4,
GAY-ANDRIEU F.3

SEASONAL INTERMITTENT PREVENTIVE TREATMENT
WITH ARTESUNATE AND SULFADOXINE-PYRIMETHAMINE
TO REDUCE MALARIA MORBIDITY IN SENEGALESE
CHILDREN

Faculté des Sciences de la Santé, NIAMEY, NIGER
Clinique de Gamkalley, NIAMEY, NIGER
Hôpital National de Niamey, NIAMEY, NIGER
Faculté de Médecine de Bordeaux, BORDEAUX, FRANCE
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Malaria takes a heavy toll in Niger, one of the world’s poorest
countries. But accurate data is lacking as management of malaria
in children is mainly based on presumed cases. The aim of this survey was to describe clinical and biological features of malaria
among <5 year-old children in the paediatric department of the
National Hospital of Niamey, Niger. The study was performed
between July 25th and October 25th, 2003. Children were managed and treated following procedures normally used in the
department. Biological tests were performed in compliance with
the routine procedure of the laboratory. 256 children aged 3-60
months were included in the study. 86% had already received a
treatment before admission, and 52% of the children admitted
for presumed malaria had a positive thick blood smear. Clinical
symptoms upon admission were non-specific, but there was a significant combination of a positive thick blood smear with neurological symptoms and splenomegaly. Thrombopaenia was also
statistically more frequent among confirmed cases of malaria. The
prevalence of severe malaria was 86%, including cases of severe
anaemia among < 2 year-old children and neurological forms
after 2 years of age. Overall mortality was 20% among confirmed
cases and 21% among severe cases. Patient factors and provider
factors, both medical and non-medical (e.g. socio-economic background, care seeking pattern, evaluation of healthcare quality
standard ...) which may explain such an alarming situation in an
urban environment, need to be identified in order to recommend
more relevant decision-making and interventions.

IRD, DAKAR, SENEGAL
LSHTM, LONDON, UK
IRD, MONTPELLIER, FRANCE
UCAD, DAKAR, SENEGAL

In the Sahel region of Africa, malaria transmission is strictly seasonal. During the short period of high transmission, mortality and
morbidity from malaria are high in children aged 1-4 years who
are the group the most at-risk. Therefore, we have evaluated a
new preventive method - seasonal intermittent preventive treatment in children (sIPTc) - which involves administration of a full
dose of anti-malarial treatment at monthly interval during the
transmission season. We have conducted a randomised, double
blind placebo-controlled trial of the impact sITPc on malaria in
Niakhar, a rural area of Senegal. We enrolled 1136 children aged
6 weeks to 59 months who received one dose of artesunate (AS)
plus sulfadoxine-pyrimethamine (SP) or placebo on September,
October and November. Over 13 weeks of follow-up, we observed
a 86% reduction in the number of clinical attacks of malaria and a
significant reduction in the prevalence of P. falciparum asexual
parasites and gametocytes at the end of the transmission season
(5% gametocytaemia in the sIPTc group versus 19% in the control
group). sIPTc was safe and well tolerated. During the following
transmission season, this endpoints were reassessed in the same
cohort looking for a possible rebound effect. Data collected did
not show an increase incidence rate in the intervention group,
meaning no rebound existed after one year implementation of
sIPTc in children under five years old. We believe that sIPTc could
be the most cost-effectiveness strategy for reducing the burden of
malaria in areas with short seasonal transmission in Tropical Africa.
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IMPORTED PLASMODIUM VIVAX MALARIA IN A FRENCH
MILITARY HOSPITAL
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TOPIN F., SIMON F., RUBY F., HOVETTE P.

MÈRES, ENFANTS ET SOIGNANTS FACE AU PALUDISME
AU SÉNÉGAL. UNE APPROCHE PLURIDISCIPLINAIRE

Hôpital d’Instructions des Armées Laveran, MARSEILLE, FRANCE

Plasmodium vivax is the second most common species among
imported malaria patients, but epidemiological and clinical data
on imported P. vivax are limited. Our objectives are to present epidemiological and clinical features of P. vivax in non immune travellers.
Methods: We analysed 41 cases of P. vivax malaria that were diagnosed to military hospital of Marseille (France), between january,1, 2000 and december, 31, 2004, focusing on disease frequency, patient characteristics, place of infection, antimalarial prophylaxis, course of disease, and treatment.
Results: within the surveillance period 347 cases of imported
malaria were reported. 41 (12%) were attributed to P. vivax. The
majority of patients were expatriates (51%) (18 military and
3 civilian), followed by travelers (27%) and immigrants (12%). The
main regions of infection in descending order were South
America, Indian Ocean, Western Africa, and Indonesia. Regular
use of malaria chemoprophylaxis was reported by 14 patients
(34%). The median symptom onset was 106 days. Fever,
headache, fatigue, and musculo-skeletal symptoms were common
complaints. All patients survived and any severe clinical complications occured. Hospitalization was provided for 95%, quinine
treatment administered to 39% and primaquine to 29% of the
patients.
Conclusion: Plasmodium vivax malaria is an important cause of
morbidity in non immune travelers: despite its uncomplicated
course, diagnosis is often complicated by the late onset symtoms,
and relapse of infection is not infrequent.

LALOU R.1, LE HESRAN J.Y.2, VIDAL L.1
1. IRD, DAKAR, SÉNÉGAL
2. IRD, PARIS, FRANCE

La sous-fréquentation des formations sanitaires et la mauvaise
observance des prescriptions médicales est un problème central
dans la lutte contre le paludisme. L’observance thérapeutique
dépend de la compréhension qu’a le sujet de sa maladie et de la
prescription, de l’interaction entre le soignant et le soigné et de
l’organisation du système de santé. Cette question est essentielle,
dans un contexte caracterisé par la pluralité des recours médicaux.
Notre projet propose de croiser les regards des sciences sociales et
médicales, pour mieux cerner la complexité de ces pratiques sanitaires et leur donner sens. Dans une étude réalisée auprès des
enfants consultant dans des dispensaires ruraux du Sénégal, nous
avons verifié par dosage sérologique la prise des médicaments
prescrits et leur efficacité. Ces données ont été croisées avec celles
de l’étude socio-démographique qui avait exploré le processus de
prise de décision qui conduit au dispensaire, la prise des traitements et la perception des risques liés au non-respect de la prescription. Enfin l’observation anthropologique a permis l’étude du
fonctionnement des dispensaires et des logiques de prescription
des personnels soignants, des vendeurs de médicaments et des
guérisseurs. A l’heure où l’OMS redéfinit les interventions de lutte
contre le paludisme, une approche associant les disciplines est
essentielle pour comprendre les dynamiques en jeu dans les stratégies de soins de facon à réduire les échecs thérapeutiques et
limiter l’apparition de chimiorésistances.
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POTENTIAL IMPACTS OF CLIMATE VARIABILITY
ON MALARIA CASE TRENDS IN BOLIVIAN AMAZONIAN
REGION (1991-2000)

LIPID PEROXIDATION IN PLASMODIUM BERGHEI
INFECTION AND THE EFFECT OF RETINOL
SUPPLEMENTATION

GÓMEZ C.4, FARFAN R.2, RODRIGUEZ-MORALES A.J.3,
CORDOVA K.1, DELGADO L.M.5
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Oxidative stress may contribute to complications of malaria such
as coma and anaemia, but is also toxic to the parasite. Published
studies on malaria-associated oxidant injury have used non-specific assays of unstable lipid products. We examined oxidant injury
during P. berghei infection by measuring F2-isoprostanes, a
robust marker of in vivo lipid peroxidation. A secondary aim was
to examine the influence of retinol supplementation on lipid peroxidation and parasitaemia. We measured (i) concentrations of
plasma, RBC and liver 8-isoprostane and (ii) the percentages of
liver polyunsaturated fatty acids (PUFA) in P. berghei-infected and
healthy mice treated with either retinol or vehicle. Lipid peroxidation was increased by P. berghei infection. Plasma, RBC and
liver 8-isoprostane concentrations in infected animals significantly increased by 1.8, 2.8 and 4.9-fold respectively relative to those
in controls. Plasma, RBC and liver 8-isoprostane levels were intercorrelated, implying that oxidant injury was not tissue-specific. P.
berghei infection also increased the percentages of polyunsaturated fatty acids (PUFA). Retinol supplementation, given before
parasite inoculation, after infection, or before/after infection, did
not alter the 8-isoprostane generation. However, retinol pre-inoculation reduced parasitaemia by 30% and reduced PUFA and
arachidonic acid relative to levels in other groups.
P. berghei infection aggravates oxidant injury in vivo through
lipid peroxidation. Retinol supplementation before infection may
alter phospholipid metabolism in ways that inhibit parasite development.

Malaria is still the most important tropical parasistic disease in the
world, as well as in Americas, where countries sharing Amazon
river basin have an important disease burden. This includes Brazil,
Colombia, Venezuela, Perú, Ecuador, Guyana, French Guyana,
Suriname and Bolivia. In the last one, proper Amazon region of
the country, located at northeastern part, contributes with more
than 50% of national reported cases in last years. This region has
suitable ecological conditions for the development of malaria
vectors, such as temperature, relative humidity, rainfall and vegetation. All these variables could be affected by climate variability.
For these reasons a longitudinal study with malaria case trends
and global climate variability, studied according NOAA classification and the Southern Oscillation Index (SOI), was done for the
Amazon region, Bolivia, for the period 1991-2000. Linear regression models for time series were done (95% confidence). For the
studied period a total of 196,583 cases were reported, with an
annual mean of 19,568±10,6611 cases/year. With the NOAA models we have not found significant association between climate
variability and malaria trends (p=.05), but when we precised the
SOI and its association with malaria cases, we found statistically
significant association between increase over the median trends
and SOI positive values (trend to La Niña events), and the converse (y=13.34x+8.96; r2=.1066, p=.0354). These preliminary
results indicate an important impact of climate variability on
Bolivian Amazon’s malaria trends, which is similarly to the reported in some northeastern South America areas, such as Venezuela.
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VISUALISING THE DEVELOPMENT OF LIVING
P. FALCIPARUM PARASITES USING THE RTM-3
MICROSCOPE IMAGING SYSTEM
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SILAMUT K., NUCHSONGSIN F., CHOTIVANICH K., WHITE N.J.,
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PUBLIC-PRIVATE PARTNERSHIPS - DRIVING ANTIMALARIAL
R&DTHROUGH ROBUST AND SUSTAINABLE PORTFOLIO
MANAGEMENT

Faculty of Tropical Medicine, Mahidol University, BANGKOK, THAILAND

P. falciparum is the most dangerous of the human malaria parasites. As P. falciparum parasites mature, the parasitised red cells
adhere to vascular endothelium causing vital organ dysfunction.
Accurate measurements of parasite age, morphology and stage
distribution provide valuable prognostic, pathophysiological and
therapeutic information. The RTM-3 microscope (Richardson
Technologies Inc, Canada) is a light microscope system that can
image living cells with maximum resolution, contrast and colour
fidelity with or without using stains. We characterize the morphological changes during the erythrocytic cycle of P. falciparum
parasites and also assess parasite viability using this system. The
living parasites seen inside the red cells are motile and the morphological changes correlate with parasites seen in the stained
blood smear. Previous measurements of antimalarial drug action
are indirect, for examples using radioisotope uptake or counting
for schizont maturation. We propose the use of cessation of
motility as a direct measure of viability enabling the determination of the speed and stage specificity of antimalarial drug action.

CRAFT J.C., WANG A.
Medicines for Malaria Venture, GENEVE, SWITZERLAND

Public-private partnerships for drug development were launched
amid skepticism. However, organizations like Medicines for
Malaria Venture (MMV) has proved to the cynics that “virtual”
R&D can be a very success model in building a strong pipeline of
new tools to tackle neglected diseases. After just five years of
operation, MMV now manages the largest-ever portfolio of malaria drug research with more than 20 projects in different developmental stages with a number of projects already advancing into
Phase II and III clinical studies. Such rapid advances are made possible by MMV’s pioneering collaborations with more than 40 public and private institutions around the world. As a nonprofit
organization leveraging public sector financial resources, MMV
improves the economic prospects of new drug discovery and
development by attracting, funding and partnering with pharmaceutical companies, academic and other research institutions. R&D
enhanced by portfolio and project management lies at the core of
MMV’s operations. Drug research and development is carried out
in the labs of the academic and pharmaceutical partner organizations funded by MMV. Industry partners contribute with staff,
facilities and technology. MMV optimizes the likelihood and cost
effectiveness of developing a new antimalarial based on its global
perspective of research projects, ongoing dialogues with scientists
and public health experts from both public and private sectors,
and the application of best practices in project and portfolio management. MMV is well on its way to achieve its goal of developing
antimalarials as global “public goods”.
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SERUM LEVELS OF DEHYDROEPIANDROSTERONE
SULFATE AND INCREASED HEMOGLOBIN
CONCENTRATIONS IN UNCOMPLICATED PLASMODIUM
FALCIPARUM MALARIA COMPARED WITH SEVERE
CASES, 28 DAYS MONITORING

ANALYSIS OF NATURAL KILLER T CELL SUBSETS
IN PATIENTS WITH SEVERE AND UNCOMPLICATED
FALCIPARUM MALARIA IN THAILAND
WATANABE H.1, KOBAYASHI F.2, WONGCHOTIGUL V.3, KITA K.4,
LOOAREESUWAN S.5
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LEOWATTANA W., POKUM S., KRUDSOOD S., SILACHAMROON
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Faculty of Tropical Medicine, BANGKOK, THAILAND

It has been proposed that severe malarial anemia, a major cause
of morbidity and mortality in endemic areas, is multifactor.
Dehydroepiandrosterone (DHEA) and DHEA-sulfate (DHEAS),
which are the most abundant hormones secreted by the adrenal
cortex may be one of those factors. We examined the relationship
between Plasmodium falciparum parasitemia, hemoglobin (Hb)
concentrations and serum DHEAS in Thai patients living along the
Thai-Myanmar border. During 28 days of treatment, serum DHEAS
and Hb levels were analyzed on day 0, day 7, day 14, day 21 and
day 28 for monitoring the association. We found that, DHEAS levels were significantly associated with decreased parasite density,
and also significantly associated with increased hemoglobin levels
through 4 weeks of follow up, even after adjustment for other
determinants of hemoglobin level. These findings support the
hypothesis that DHEAS, an adrenal androgen which is low in
childhood and rises with the development of secondary sexual
characteristics, is necessary for resistance to malarial infection.
Moreover, the physiological hormone DHEAS is a potent inhibitor
of G6PD activity, and G6PD deficiency is known to exert antimalarial protection via enhanced opsonization and phagocytosis
of rings, the early forms of the parasite. This study suggests that
DHEAS should be analyzed in malaria patients and also be used as
adjuvant therapy to stimulate red blood cell production in severe
falciparum malaria patients.

There is limited evidence about the roles of natural killer T (NKT)
cells coexpressing NK marker and T cell receptors in the immunological status of malaria patients. The analysis of NKT cell subsets
may disclose the roles of innate immune responses during falciparum malaria infection and provide insights in vaccine development or therapeutic approaches to severe malaria. We aimed to
examine the relationships between NKT cell subsets and the severity in falciparum malaria patients. The case definition of severe falciparum malaria was based on that recommended by WHO. The
peripheral blood lymphocytes from 11 severe malaria patients
(SMP), 22 uncomplicated malaria patients (UMP) and 30 healthy
controls (HC) were used to analyze the proportion of NKT cell subsets (CD16+, CD56+, CD57+, and CD161+T cells) during the course
of malaria illness by flow cytometry. A dynamic alteration in NKT
cell subsets during malaria infection was observed. On admission
day, CD16+T cells expanded in the peripheral blood of the UMP
when compared with the HC while the level of CD57+T cells in the
SMP was lower than in the HC. In addition, there were higher levels of CD56+ and CD161+T cells in the SMP than the UMP on day 7
after treatment. These results indicated that each NKT cell subset
might have functional properties relating to severity of falciparum
malaria or immunoregulatory function.
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PRELIMINARY EVALUATION OF THE RELATION BETWEEN
MALARIA CASES AND WEEKLY RAINFAL AND AIR
TEMPERATURE IN PARIA PENINSULA, SUCRE STATE,
VENEZUELA
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HIGH PREVALENCE OF MULTIDRUG RESISTANT
PLASMODIUM FALCIPARUM IN PAPUA, INDONESIA
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The quatification of environmental variables, particularly rainfall
and air temperature and their possible effect on malaria incidence
has been the subject of intensive research for the development of
prediction models. Results of previous studies carried out in
Venezuela based on monthly rainfall series for malaria incidence
in Sucre and Bolivar states has suggested that the time series scale
should be changed. The present study evaluated the relation of
weekly rainfall and air temperature with the number of weekly
reported malaria cases for Paria peninsula, northeastern
Venezuela during 2002-2003. Pearson correlation analysis showed
that weekly air temperature with one week lag described better
than rainfall the occurrence of malaria cases (r= -0.744; a= 0.05; 51
d.f; rtab= 0.306). Multiple regression analysis showed that both
variables, rainfall and air temperature with one week lag, are
appropriate to describe malaria incidence (R2= 0.552; a= 0.05;
48 d.f; rtab= 0.306). In conclusion, time series of one week lag are
better than lags of 2 and 3 week to explain malaria incidence.

Aims: Multidrug-resistant strains of P. falciparum are becoming
increasingly prevalent in Indonesia. This study was conducted to determine the efficacy of local antimalarial guidelines in Papua, Indonesia.
Methods: Consecutive patients presenting to a rural clinic were
enrolled into a prospective efficacy study. Patients with uncomplicated falciparum malaria were treated with supervised chloroquine plus sulfadoxine-pyrimethamine and followed for 42 days.
Patients failing therapy received unsupervised oral quinine +/doxycycline for 7 days.
Results: Between April and June 2004 87 patients with P. falciparum and 15 patients with mixed P. falciparum and P. vivax infections were enrolled in the study. Early treatment failures occurred
in 4 patients (4%). The overall 28 day cure rate was 39% (29/75).
After correcting for reinfections by PCR genotyping the recrudescence rate for P.falciparum at day 42 was 50% [95%CI: 37-63].
Plasma chloroquine concentrations were above the MIC (30ng/ml)
in 72% of P. falciparum recurrences. Retreatment with unsupervised quinine+/-doxycycline resulted in further recurrence in 68%
(27/40) of P.falciparum infections.
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Conclusions: There is a high prevalence of multidrug resistance to
P.falciparum in this region. Unsupervised treatment with quinine ±
doxcycline is not a suitable alternative in the community. Alternative
strategies using artemisinin combination therapies are in progress.
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MALARIA PARASITE CIRCULATION IN 3 VILLAGES NEAR
GILGEL GIBE ARTIFICIAL LAKE (OROMIA REGIONETHIOPIA): SCREENING OF ASINTOMATIC POPULATION
OF LOCAL SCHOOLS
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MALARIA IN LA REUNION: FROM SURVEILLANCE
TO PREVENTION OPPORTUNITIES

MEO P.1, PINCHOUK N.1, SEBOXA T.2, BALCHA M.2,
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The ecological changes caused by projects for the development of
water resources are known to affect the epidemiology of waterrelated diseases. We have studied the effects of the construction
of a dam in Oromia region Ethipoia on the epidemiology of malaria. Prior to the construction of the dam, the prevalence of asymptomatic malaria has been assessed in schoolchildren; 70 children,
aged 7-12, attending a school near Gilbel Gibe river have been
studied. The prevalence of asymptomatic malaria was 1,5%. To
examine the impact of the dam construction on the epidemiology
of malaria in Oromia region Ethiopia, a study has been carried out
in October -December 2003. A total of 610 children aged 7 to12
years were recruited from 3 different schools of 3 different villages
near the dam: Azendabo village (5 Km from the dam), Dimtu village (8 km from the dam), Akko village (25 km from the dam). All
of the participants were asymptomatic at the moment of the test,
none of the children has reported recent malaria history (at least
two months). A thick smear sample and body temperature was
assessed for all the participants at enrollment. The prevalence of
asymptomatic parasitaemia was 7,6 at Azendabo school, 6,0% at
Dimtu school and 5,0% at Akko school. This study, though preliminary, reveal that habitat modification as a dam construction has
created favourable conditions for the mosquito life cycle and his
circulation and for the transmission of malaria. In order to prevent
or reduce this problem, control activities should be intensified on
the health impact of the dam construction.

Background: WHO certified La Reunion Island (Indian Ocean) free
of indigenous malaria transmission in 1979. However, La Reunion
remains a “receptive zone” where appropriate mosquito vectors
persist. To monitor the transmission potential, notification systems for cases of malaria have been implemented.
Methods: We have analysed data reported to the notification systems to highlight characteristics of imported malaria cases.
Results: A total of 312 cases of imported malaria were reported in
2003-2004. The infection was due to Plasmodium falciparum (P.f ) in
83% of cases and P. vivax in 13%. Severe malaria occurred in 7 cases,
with 3 deaths. The median age was 31 yrs and 66% were male. Of
cases, 56% were born in malaria endemic countries. Malaria cases
were commonly contracted in Comoros (48%) and Madagascar
(41%). The median duration of travel was 31 days (IQ 25-75: 22 and
49 days). More than 90% of cases due to P.f were detected within a
month after the traveler’s return. These surveillance data display a
seasonal distribution, with the greatest number of cases occuring
during January-April. Most of malaria chemoprophylaxis were inapproriate 97% (Comoros) and 79% (Madagascar).
Discussion: Compared to surveillance data from 1998 to 2002, the
number of cases is stable. Half of cases occurred during the period of high vector density. Malaria surveillance provides data to
educate health-care providers about the epidemiologic characteristics and the disease burden of malaria in La reunion. These data
are used to improve reporting of cases, plan prevention efforts,
and establish research priorities.
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LONGER ACTING ANTI-MALARIALS REDUCE
SIGNIFICANTLY THE RATE OF RE-INFECTION WITH P.
FALCIPARUM AND RELAPSE OF P. VIVAX FOLLOWING
TREATMENT FOR P. FALCIPARUM IN WESTERN
THAILAND
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COMPARISON OF NOW ICT MALARIA P.F./P.V AND
MICROSCOPY WITH REAL-TIME PCR FOR THE DIAGNOSIS
OF IMPORTED MALARIA (PRELIMINARY RESULTS)
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Aims and methods: On the Western border of Thailand, reinfection with P. falciparum (Pf) and relapse of P. vivax (Pv) occur frequently following antimalarial therapy. To investigate the attributable morbidity of these infections and determine risk factors
associated with disease we reviewed the records of all patients
treated for falciparum malaria in a series of chemotherapeutic
studies at the Shoklo Malaria Research Unit over a ten year period. Patients received supervised therapy and were followed for
28-63 days. From 1996 PCR genotyping was routinely performed
to distinguish recrudescent Pf from reinfections.
Results: Between 1992 and 2002, 8971 patients with falciparum
malaria were enrolled into prospective drug studies. Following
supervised treatment, infection with P.vivax occurred in 14% (1262)
of patients and, from 1996, re-infection with Pf occurred in 6%
(218/3722). Overall 66% (820/1250) of Pv infections and 76%
(165/217) of Pf re-infections were symptomatic. Relapse with Pv was
associated with a 2.9 [95%CI: 2.2-4.0] fold increased risk of anaemia
(Hct < 30g/dL) at day 28. After correcting for confounding factors
treatment of the primary Pf episode with a slowly eliminated antimalarial agent (half life > 14 days) reduced the risk of Pv infection
7.3 fold [95%CI 6.1-8.7] and Pf re-infection 1.7 fold [95%CI 1.0-2.8].
Conclusion: Re-infection with Pf and relapse of Pv following the
treatment of falciparum malaria cause significant morbidity in this
region, which is reduced substantially by the use of long acting
antimalarial agents. The potential relevance for the choice of combination therapies in areas of higher endemicity will be discussed.

We compared the performances of microscopy, NOW ICT MALARIA P.f./P.v (ICT), and real-time PCR for the diagnosis of imported
malaria. The PCR was positive in 50% of the 378 consecutive
patients presenting with fever after a journey in a malaria
endemic country. The three tests were concordant in 85% of the
patients. In comparison to PCR, microscopy yielded 78% sensitivity and 99% specificity; ICT yielded 89% sensitivity and 92% specificity. Among the PCR negative patients, 14 (7%) were both
microscopy negative and ICT positive, either due to false positivity or persistent antigenemia in the absence of viable parasite. PCR
notably increased the sensitivity of the diagnosis in our setting,
since 18 (10%) patients were PCR positive among those that were
both microscopy and ICT negative. The accrual of the patients and
the analysis of the species identification are ongoing...
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pLDH in comparison with the classic thick blood smear (TBF) in the
Pediatric Emergency Service of the National Hospital Gabriel
Toure in Bamako. We included 290 children with severe forms
presenting symptoms such as coma, severe anemia, acute renal
failure, etc. Prevalence of positive thick blood smear (TBF) was
83%. In comparison, ICT had 100% sensitivity and 66% specificity.
The Positive Predictive Value was 85%, and the Negative
Predictive Value was 100%. TBF and ICT were concordant
(Kappa=72%). Case fatality rate was 17%. We observed 34 TBF
negative who had ICT positive and could as a result receive timely their appropriate antimalarial treatment. We conclude that ICT
can provide quick and accurate diagnosis in emergency circumstances and improve case management in severe malaria.
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MALARIA TRANSMISSION AND GENETICS
IN THE LOWER SHIRE VALLEY OF MALAWI
MCCALL P., MZILAHOWA T., HASTINGS I.
Liverpool School of Tropical Medicine, LIVERPOOL, UK

An entomological survey was performed in the lower Shire valley
of Malawi to assess patterns and intensity of malaria transmission,
its subsequent impact on genetic diversity of infections, and to try
and detect signatures of immune selection acting against the
MSP-1 molecule. The main vectors were Anopheles arabiensis,
A. gambiae, and A. funestus. Sporozoite rates ranged from 1 to
11% depending on species and season. 7,713 mosquitoes were
dissected and malaria oocysts were found in 100 (1.3%). The number of oocysts per midgut ranged from 1 to 60, with a median of
4. These oocysts were preserved in alcohol and later genotyped
atthree microsatellite loci. Inbreeding rate was 0.44 (95% CI 0.32
to 0.56) indicating that substantial outbreeding, and hence sexual recombination, was occurring within the local P. falciparum
population. The oocysts were also genotyped at the msp1 locus
and sorted into the three main families (k1, mad20, ro33); if these
families were recognised differentially by human immunity (i.e.
were antigenically distinct) this should result in reduced variation
in msp1 compared to that of microsatellites obtained from the
same oocyst. Many oocysts failed to amplify at the msp1 locus
although whether this was due to insufficient DNA, or due to the
presence of null mutations, is currently unclear. We shall discuss
these results in the context of attempts to detect the effects of
immune selection acting against the MSP1 molecule.
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AN ECOLOGICAL APPROACH TO A SPATIAL/TEMPORAL
SPOT NETWORK TO WIDESPREAD MALARIA DISEASE
IN VENEZUELA
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Central de Venezuela, CARACAS, VENEZUELA
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Metaxenic diseases are in reality segments of ecosystems interactions in which a parasite, at least a vector and one or more hosts
have relevant plays. Such segments occur in a specific time and
space spots. Taking the malaria dynamics in Venezuela, we consider the relation among number of cases taken yearly from 1987 to
1999 centered in State of Sucre as a main spot node, and how much
they were cases coming from others localities as a “malarias’
imported cases”. From this analysis resulted that malaria’s spot conform a network timely connected, definig a set of pulses of different intensities and describing different influence zones. Physical
Distance has a main importance, but nodes are connected by particular spatial factor configurations that strongly indicates that if
exist high similarity configurations, such a poverty indexes, environmental factors, such as breeding favorable places to keep a permanent vector population and seasonality climatic conditions, then
the connection is possible, even between very far nodes. Data from
the State of Sucre present cases coming from Africa, Guyana and
from El Salvador. This paper presents a summary of cases coming
from within Venezuela to come up with evidences of connected
routs and connectivity conditions from a set of 13 years data.
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TRENDS IN CLINICAL PRESENTATION FOR SEVERE
MALARIA IN AN URBAN HOSPITAL IN BAMAKO, MALI
TRAORE A.M.1, TRAORE A.M.2, POUDIOUGOU B.2, CISSE M.B.3
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Our aim was to determine the clinical presentation of severe
malaria and risks factor for death in children less than 15 years in
Bamako, Mali from 1999 to 2002. We conducted a hospital-based
longitudinal survey in the pediatric ward of the National Hospital
of Gabriel Toure located in Bamako, Mali. Hospitalized children
were enrolled if they had age between 6 months and 14 years, P.
falciparum infection associated with coma score Blantyre<3
and/or hemoglobin rate less than 5 g/dl and in absence of any evident cause that could explain the clinical symptoms. Proportional
morbidity attributable to malaria was 25.46% (n=4485) and in
1999 to 25.05% (n=6896) in 2002. Children aged less than 5 years
constituted 54.3% of the malaria cases. Cerebral malaria was
more frequent (59.1%) and 81.96% of death cases (CI= 95%; RR=
3.15[1.69-5.87]); this risk varied by years and, associated with
Blantyre score <2 (93.4%; p= 10-4). Respiratory distress was the
main cause of death 50.8%.Risks factors for death: hypoglycemia
(CI=95%; RR=4.79[1.71-13.41]); deshydratation (CI=95%;
RR=4[1.38-11.78]); shock (CI=95%; RR=4.11[1.93-8.75]).
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MALARIA AND ITS CONTROL IN TWENTIETH CENTURY
COLOMBIA: LOOKING BACK TO MOVE AHEAD
MEJÍA P.
Columbia University, NEW YORK, USA

This presentation will analyze the twentieth century history of
malaria and its control in a major Latin American country, Colombia.
Third in population and fourth in size among Latin American countries, it is second only to Brazil in malaria incidence. It is argued here
that, though acknowledging the role biology plays in malaria transmission, the spread of the disease and the methods employed at different times to confront it -with uneven success- have been shaped
by factors beyond biology, such as an evolving economy, the continuous displacement of the agricultural frontier, political upheaval,
rural warfare and migratory movements. This historical context
gives us a different picture than that of mosquitoes and parasites; it
helps us understand the successes and pitfalls of past strategies in
malaria control and why some regions are worst-off today than
forty years ago while in others malaria has practically disappeared.
Efforts to control malaria in Colombia have evolved both as national initiaves and as international endeavors. The legacy of WHO’s
Global Malaria Eradication Campaign is especially important and
continues to be felt as new control strategies try to adapt to a
reformed, decentralized health system. A critical, historical examination of past malaria control efforts in Colombia should help
inform current public health debates about how to deal with the
continuing burden of malaria in the twenty-first century.
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EVALUATION OF A RAPID IMMUNOCHROMATOGRAPHIC
MALARIA TEST IN THE MANAGEMENT OF WITH SEVERE
MALARIA CHILDREN AT THE NATIONAL HOSPITAL
BAMAKO, MALI
OUMAR A.A.1, POUDIOUGOU B.2, SISSOKO S.2, CISSE M.B.3,
TRAORE A.2, KONATE S.2, DIAKITE M.4, RANQUE S.5, KEITA M.M.3
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Faculte Medecine, pharmacie, BAMAKO, MALI
MRTC/DEAP/FMPOS, BAMAKO, MALI
PEDIATRIC HOSPITAL G TOURE, BAMAKO, MALI
UNIVERSITY OXFORD, LONDRES, ENGLAND
LABORATOIRE PARASITOLOGIE U-399, MARSEILLE, FRANCE

Prompt diagnosis is critical for appropriate case management of
severe malaria and reduction of malaria related mortality. During
the malaria transmission season of 2003 and 2004, we tested a
rapid immunochromatographic test (ICT) detecting P. falciparum
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IMPORTED MALARIA IN SOUTH OF FRANCE, 2003-2004:
GEOGRAPHICAL ORIGINS AND PLASMODIUM
FALCIPARUM DRUGS SENSITIVITY
3
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MONITORING NET COVERAGE FOR MALARIA CONTROL
IN THE DEMOCRATIC REPUBLIC OF THE CONGO
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de la Méditerrranée & IRD, MARSEILLES, FRANCE
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3. Institut de Médecine Tropicale du Service de Santé des Armées
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4. Pediatric Department, Hôpital Nord, MARSEILLES, FRANCE
5. Infectious Diseases & Tropical Medicine Department, Hôpital Nord, &
Institut de Médecine Tropicale du Service de Santé des Armées
(IMTSSA), MARSEILLES, FRANCE

Background. In DRC, malaria is endemic and a significant source
of morbidity and mortality. In 2001, DRC endorsed Abuja
Declaration and the National Malaria Control Program(PNLP) initiated to protect children and pregnant women and to reduce
poverty DRC Objectives are 60% Household with at least one ITN,
60% children sleeping under ITN and 60% Pregnant Women
sleeping under ITN. With some partners the ministry of Health are
implementing ITN in some health zones for more than 1 year
Differents distribution approaches used by partners. Than evaluation of these appears necessary.
Objectives. To evaluate coverage and equity of distribution To
identify factors influencing use of net, and strengths and weakness of different programmatic approaches.
Methodology. Surveys Conduct community-based surveys in
9Health Zones (Kinshasa, Mbuji Mayi, Tshikaji, Pawa, Kisangani,
Kimpese, Lodja, Vanga and Lubumbashi) Interviews and documentary review Health zones responsible interviewed Results ITN
household possession: 14-49%. Proportion of pregnant women
using ITN: 5-49% Proportion of children sleeping under ITN: 536% Malaria prevention is the principal factor influencing ITN use
preceding nuisance Cost is the principal barrier to ITN acquisition.
Conclusion. Different partners use different approaches
Distribution is not equitable in different groups Coverage in
progress in DRC but new consensus is needed between PNLP and
partners.

We evaluated 343 hospitalised patients diagnosed with imported
malaria in 2003 and 2004 in southern France. Comoros Islands and
Ivory Cost were the most common places of acquiring infection
(108 and 80 cases). The species were Plasmodium falciparum (328
cases including 3 mixed infections), vivax (6), ovale (7), malariae
(2). The most often cited drugs for prophylaxis were doxycycline
(68 cases), chloroquine alone (43) or combined with proguanil
(26). We examined plasma antimalarial drug levels at Day 0 and
assayed in vitro P. falciparum sensitivity to drugs. Among 58
patients with a plasma chloroquine level up 50 nmol/ml, 8 only
reported using no chemoprophylaxis whereas 26 with no plasma
chloroquine claimed using a chemoprophylaxis regularly. The sensitivity was reduced for chloroquine in 60/111 isolates and for
cycloguanil in 25/94. The quinine sensitivity was reduced for
15/110 isolates, the mefloquine for 29/106. Average IC50 was 12.1
µmol/ml (SD 5.1) for doxycycline and 5.0 nmol/ml (SD 3.3) for atovaquone. The study of the molecular resistance markers (pfdhfr,
pftcr, pfcytochrome b) was consistent with the results of in vitro
tests. These results are of public health importance for the countries where people acquired infections, as well as for the management of imported malaria cases.
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PIG AS AN EXPERIMENTAL ANIMAL MODEL
TO CHARACTERIZE THE PHARMACOKINETICS
OF ANTIMALARIALS

P422

CIVIL SOCIETY PARTICIPATION IN GLOBAL HEALTH
DECISION-MAKING STRUCTURES.
CASE-STUDY: THE GLOBAL FUND AGAINST HIV/AIDS,
TUBERCULOSIS AND MALARIA
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VAN BELLE S.
University of Ghent, GENT, BELGIUM

Civil society actors have become more numerous and more active
in influencing global health decision-making. Civil society exerts
influence through more traditional ways, such as campaigning,
but also, more recently, by becoming part of the decision-making
structure itself. The paper focuses on the latter. In the Global
Fund, representatives of Northern and Southern ngos, and from
affected communities are all formally included in the decisionmaking structures. The paper aims to assess the value of formal
participation in decision-making for each civil society actor by
comparing what the different civil society actors desire to achieve
through participation and actual policy outcomes of the GFATM.

The development of a new animal model for the study of pharmacokinetics of antimalarials is justified because no existing
model is currently satisfactory, either because of the phylogenetic distance, or because of ethic or cost problems. Pig is an economical animal model and has been a well-recognized experimental animal in biomedical research for many centuries.
Physiological and anatomical similarities between man and pig
made this animal a good model for man in many research area.
With the Surgical and Experimental Physiology Unit logistics, we
set up and developed the pig model. The first pharmacokinetic
studies obtained with a derivative of artemisinin are presented.
Further investigations will establish the pig model and will enable
us to propose it in complement of the rat model for the determination of the pharmacokinetics of antimalarials during the preclinical research that precedes the development of a new drug.
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ssDNA and antinuclear Ab seem to be important in such antiplasmodial activity, and malaria individuals produce AAb with similar
specificities. It is concluded that autoimmunity can have influence
on the protective immunity against malaria.
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ANTIGENIC PREDICTIVE ANALYSIS OF MSP-2 ALLELES
IS CORRELATED TO THE EXTENT OF GENETIC
POLYMORPHISM AND HUMORAL IMMUNE RESPONSE
IN BRAZILIAN ISOLATES
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GENETIC CONTROL OF ANTIBODY RESPONSES INDUCED
BY PLASMODIUM FALCIPARUM GLUTAMATE-RICH
PROTEIN IN NATURALLY EXPOSED INDIVIDUALS FROM
A BRAZILIAN ENDEMIC AREA.
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The importance of the genetic polymorphism on vaccine efficacy
is a point that remains to be clarified. Our laboratory has been
working with the genetic polymorphism of MSP-2 in Brazilian
endemic areas. We have identified and sequenced 4 alleles of
FC27 and 3 of ICI/3D7 allelic families from Plasmodium falciparum
isolates collected from individuals with uncomplicated malaria living in Peixoto de Azevedo village (PA). Both groups were characterized by sequence polymorphism at the central variable region,
especially at the R2 repetitive region and R1 repetitive region in
FC27 and 3D7 groups, respectively. Here, we evaluated the impact
of such polymorphism in the immune response by a predictive
antigenic analysis of these 7 alleles, which could point out the
most immunogenic regions of the molecule. In this sense, the
antigenic indexes for the deduced amino acid sequences of all
alleles were calculated using the method described by Jameson &
Wolf and the secondary structure prediction was based on the
methods of Chou & Fasman and Garnier et al. These data were
then compared to the humoral immune response of 96 individuals from PA, whose P.falciparum isolates were previously typed.
For this purpose the plasma of these individuals was evaluated
against six recombinants proteins each one representing the main
regions of FC27 and 3D7 allelic families, by ELISA. We concluded
that the antigenic predictive analysis was able to identify the
regions of MSP-2 that are most probably immunogenic.
Furthermore, this approach allowed comparison between polymorphic sequences in order to evaluate the impact of genetic
modifications in the antigenicity.

The goal of this study was to evaluate the antibody response
induced by the Plasmodium falciparum Glutamate-Rich Protein
(GLURP) in naturally exposed individuals from a Brazilian
Amazonian region (Rondonia State). The results showed that most
individuals presented IgG against R0 (67%) and R2 (79%) GLURP
regions. The peptides S4 from R2 (53%) and P11 from R0 (49%)
were identified as immunodominant B-cell epitopes and induced
higher levels of antibodies. The number of GLURP peptides recognized and the levels of IgG against S4 and P11 peptides demonstrated a positive correlation with age and time of exposure in
studied area as opposed to a negative correlation with the number
of previous malaria episodes. The antibody responses against
GLURP epitopes appear to be modulated by HLA class II antigens.
The absence of anti-R0 response was associated with HLA-DR11
and HLA-DQ7 and the absence of anti-R2 response was associated
with HLA-DR12. We also observed positive and negative associations between HLA and the immune response against GLURPderived peptides (positive: P3 with DR4 and DQ8; P4, P8 and P9
with DR13; P10 with DR8; P11 with DR8 and DQ4; negative: S4 with
DR7). Interestingly, the GLURP immunodominant B-cell epitopes in
individuals from this Brazilian endemic area are distinguishable
from those of African endemic areas. Considering the importance
of GLURP as a malaria vaccine candidate and the increasing focus
on the use of subunit vaccines in the control of infectious diseases,
the concern of the influence of class II allele frequencies in ethnically diverse populations may be important before vaccine trials are
conducted among people naturally exposed to malaria parasites.
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SERA OF PATIENTS WITH SYSTEMIC LUPUS
ERYTHEMATOSUS REACT WITH PLASMODIAL ANTIGENS
AND CAN INHIBIT THE IN VITRO GROWTH
OF PLASMODIUM FALCIPARUM
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ROLE OF PROTON GRADIENT IN THE ACCUMULATION
OF CHLOROQUINE AND PENTAMIDINE IN GENETICALLY
MODIFIED PLASMODIUM FALCIPARUM INFECTED RED
BLOOD CELLS
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E.S.1, FERNANDES M.2, LEITE N.2, LEVI R.A.3, BRAHIMI K.4,
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BRAY P.G., WARD S.A., KAPU D.S.
Liverpool School of Tropical Medicine, LIVERPOOL, UK

Chemotherapy of malaria has relied heavily on the quinoline
group of antimalaria drugs in the past five decades. Extensive
resistance of Plasmodium falciparum parasites to the quinolines
and in particular chloroquine, highlights the need for alternative
drugs. Though, the nature of resistance is still controversial, there
is general consensus that the mode of action of quinolines and
other heme-binding drugs such as pentamidine is linked to access
of the drugs to heme metabolism in the parasite’s digestive vacuole (DV). Physiological characteristics of the (DV) such as the pH
gradient and its influence on drug accessibility to heme therein,
could provide useful information on the nature of drug resistance.
Carbonyl cyanide-p-trifluoromethoxyphenyl-hydrazone, a proton
ionophore was used to abolish the pH gradient across the digestive vacuole membrane and other cellular membranes in order to
evaluate the effect of pH on chloroquine and pentamidine accumulation in Pfcrt genetically modified Plasmodium falciparum parasite lines. There was significant decrease in chloroquine uptake in
the presence of fccp in lines transfected with wild type Pfcrt and a
significant increase in resistant lines transfected with the Dd2 type

The acquisition of immunity in malaria is a slow process during
which autoantibodies (AAb) of unknown function are spontaneously produced. The present work aimed at studying a possible
interference of autoimmune responses on malaria immune protection, by searching for reactivity of AAb against plasmodial
antigens and studying the effects of such antibodies (Ab) on the
in vitro growth of P. falciparum and by investigating the presence
of AAb in malaria patients sera. Sera from Systemic Lupus
Erythematosus (SLE) and malaria patients were tested against
autoantigens (AAg) and plasmodial antigens by ELISA and IFAT.
Out of the 109 SLE sera tested, 48 (44%) reacted against the parasite in IFAT. Sera from SLE patients, mainly those containing antissDNA and antinuclear Ab, also inhibited the parasite growth in
vitro in 25 (47.3%) of 55 samples. Sera from malaria patients were
shown to exhibit reactivity against AAg. The results show that
autoimmune patients can produce Ab that recognize plasmodial
antigens and that can inhibit the parasite growth in vitro. Anti-
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center architecture. Intense plasmacytogenesis was also observed.
We conclude that the germinal center architecture disturbance
can hinder the generation of memory responses to blood stage
antigens during malaria infection.

mutant allele. With pentamidine, the proton gradient also plays a
significant and opposite role in the mechanism of action. It is likely that proton gradient energizes drug uptake possibly via PfCRT
into sensitive parasite infected RBC. In resistant parasite lines proton gradient possibly energizes drug efflux via PfCRT.
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FALCIPARUM MALARIA ILLNESS IN URBAN AFRICAN
CHILDREN

ASSESSMENT OF THE SENSITIVITY OF PLASMODIUM
FALCIPARUM AND OF P. VIVAX ISOLATES
TO ANTIMALARIAL DRUGS IN MANAUS, BRAZIL,
USING THE DELI-TEST

AFOLABI B.2, ABEGUNDE A.2, OKAFOR N.1.
1. College of Medicine University of Lagos, LAGOS, NIGERIA
2. Nigerian Institute of Medical Research, LAGOS, NIGERIA

ALECRIM W.1, DRUILHE P.2, FERREIRA-DA-CRUZ M.F.3,
CHEHUAN-MELLO Y.1, CARVALHO L.J.M.3, BRASSEUR P.4,
DANIEL-RIBEIRO C.T.3

A survey of 2061 children brought to a second-tier public health
facility in urban Lagos, Nigeria, was undertaken, over a one-year
period, to assess the contribution of malaria to the overall morbidity pattern among these metropolitan children aged up to 72
months. Laboratory investigation confirmed that 666 (32.1%) of
these children, distributed across varying age groups, were parasite positive. Malaria parasitaemia was most prevalent among
children aged 48-60months.Thirty children convulsed at home
prior to clinic consultation among whom 15(50%) were infected.
Clinical findings showed splenic and hepatic enlargement in 105
and 74 children respectively,of whom 37.5% and 31.1% were
infected. Axillary temperature >37.5 °C and Haematocrit < 30%
were more associated with parasitized children (Odds ratios
OR1.86 [95%C.I.1.48-2.35], Odds ratio 1.98[95%C.I. 1.58-2.47])
than non-parasitized children. Overall geometric mean parasite
density was 388.4 (range= 12-97,846) The mean haematocrit of
non-parasitized children (34.3%) was significantly higher than
that of infected children. The prevalence of anaemia was highest
between the ages of 24-60months among parasitized children.
Asexual stage of Plasmodium falciparum (Pf) dominated the parasite profile of the children. Mixed infection with Plasmodium
malariae (Pm) was commoner than mono-infection with Pm.
Plasmodium ovale (Po) was seen in only one child aged less than
12 months. Gametocytes of Pf and Pm were seen in every age
group except (for Pm) those between 24 and 36 months and
between 60 and 72 months of age respectively. Data from our
study indicates that malaria parasitaemia contributes to a large
extent to the morbidity of children in an urban Africa setting.

1. Fundação de Medicina Tropical do Amazonas, Manaus, MANAUS,
BRAZIL
2. Unité de Parasitologie Biomédicale, Institut Pasteur, PARIS, FRANCE
3. Laboratório de Pesquisas em Malária, Instituto Oswaldo Cruz,
FIOCRUZ, BRAZIL
4. Université de Rouen, ROUEN, FRANCE

A major concern on malaria control is the spread of chemoresistance of Plasmodia to the available antimalarial drugs. The
Double-site Enzyme-Linked Immunodetection (DELI) test is a
method that allows evaluation of drug sensitivity through the
detection of Lactate Dehydrogenase produced by the parasite
under different drug concentrations. We have used the DELI-test
to perform a preliminary assessment of drug resistance in 20 P. falciparum (Chloroquine, Quinine and Mefloquine) and 27 P. vivax
(Chloroquine) fresh isolates from Manaus, Brazilian Amazon. The
frequency of P. falciparum resistant isolates was 56% for
Chloroquine, 12% for Quinine and 21% for Mefloquine. The frequency of P. vivax resistant isolates was 43% for Chloroquine.
These preliminary data show that the current treatment administrated in Brazil for P. falciparum (Quinine plus Doxicycline) is correct. It is also relevant that 56% of resistant phenotypes were
observed for Chloroquine, since this value reached 95% in the late
1980’s. Attention should be taken to the high frequency of resistance of P. falciparum to Mefloquine and of P. vivax to Chloroquine.
Overall, the results show that the DELI-test can be an important
tool for monitoring resistance of Plasmodia to antimalarial drugs.
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ON THE ROLE OF ANTI-PLASMODIUM VIVAX DUFFY
BINDING PROTEIN ANTIBODIES IN THE BRAZILIAN
AMAZON AREA

GERMINAL CENTER ARCHICTETURE DISTURBANCE
DURING PLASMODIUM BERGHEI ANKA INFECTION
IN THE CBA MOUSE

CARVALHO L., CERÀVOLO I.

CARVALHO L.J.M.1, FERREIRA-DA-CRUZ M.1,
DANIEL-RIBEIRO C.T.1, PELAJO-MACHADO M.2, LENZI H.L.3

Centro de Pesquisas René Rachou/FIOCRUZ, BELO HORIZONTE, BRAZIL

1. Laboratory of Malaria Research, Department of Immunology,
FIOCRUZ, BRAZIL
2. Department of Pathology, Instituto Oswaldo Cruz, Fiocruz, Rio de
Janeiro, RIO DE JANEIRO, BRAZIL
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Plasmodium vivax Duffy binding protein (DBP) is functionally
important in the erythrocyte invasion process and provides a logical target for vaccine-mediated immunity. Recently, we demonstrated that DBP is naturally immunogenic in different populations of the Brazilian Amazon, and the proportions of DBP IgG
positive subjects increased with exposure to malaria, reaching a
peak in those subjects with long-term exposure in the Amazon
area (Cerávolo et al., Am J Trop Med Hyg, in press). In the present
study, we hypothesize that part of this response is mediated by
antibodies that block the interaction between DBP and its receptor on erythrocyte. To analyze this anti-functional antibody
response our strategy was to use an in vitro cytoadherence assay
that uses the putative ligand domain of the DBP (region II)
expressed on the surface of cultivated mammalian cells (plasmids
were kindly provided by Dr. J H Adams, Notre Dame University).
We demonstrated that a long-term exposure to malaria in the
Amazon area is required to develop these anti-functional antibody response (>10 years). However, the presence of this antifunctional antibody response was not correlated with asymptomatic P. vivax infection. Supported by UNICEF/UNDP/Word
Bank/WHO/TDR, CNPq & FAPEMIG.

Cerebral malaria (CM) in the murine model is characterized by a
strong inflammatory response, T cells and cytokines playing a central role in pathogenesis. In this work we have studied the reactions taking place in primary and secondary lymphoid organs.
Plasmodium berghei ANKA-infected CBA mice were killed early
during infection (day 3), during the time of CM expression (days
6-8) and after this period (day 10). The thymus, spleen, lymph
nodes and Peyer’s patches were processed for histology, stained
with Giemsa and hematoxylin-eosin and analyzed. Different
degrees of thymus atrophy were observed especially on days 6-8,
ranging from a starry-sky pattern to severe thymocyte depletion.
In the spleen and lymph nodes, a strong T cell activation was
observed on the day 3, with a large number of immunoblasts in
the T cell areas. On days 6-8, a striking B cell activation and proliferation, as well as apoptosis, was observed, however with little
differentiation (large numbers of centroblasts and few centrocytes). The marginal zone and lymphocytic corona disappeared
and there was a bad definition between the follicle and the other
areas of white and red pulp, leading to a break in the germinal
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SEQUENCE DIVERSITY IN THE AMINO-TERMINAL
REGION OF SERINE REPEAT ANTIGEN (SERA) OF WILD
ISOLATE PLASMODIUM FALCIPARUM IN INDONESIA

PATTERNS IN GAMETOCYTAEMIAS AND SEXUAL STAGE
IMMUNITY IN A MALARIA TRANSMISSION AREA OF
BURKINA FASO

PUSARAWATI S.

DE VLAS S.1, ROEFFEN W.2, NEBIÉ I.3, ILBOUDO-SANOGO E.3,
SCHNEIDER P.2, OUATTARA A.S.4, VERHAVE J.P.2, CUZINOUATTARA N.3, SAUERWEIN R.W.2, OUÉDRAOGO A.L.5

Airlangga University, SURABAYA, INDONESIA

The amino-terminal region of the serine repeat antigen (SERA) of
Plasmodium falciparum is a major malaria vaccine candidate.
Variation in this molecule is dynamic, and alleles have been
grouped into FCR3-, K1- and Honduras1-types. The allelic Honduras1-type is product of recombination between FCR3 and K1 alleles, based on the sequences of the serine repeat (SR) region at the
posterior part of the exon II. In the allelic families of FCR3 and K1,
most diversity is resulted from variation in sequence and number
of octamer repeat unit at the anterior part, and from allotypes
encoding the SR region. In our previous study on SERA alleles in
field isolates collected from Vietnam, Myanmar and Indonesia,
genetic diversity of the exon II showed as biased distribution: All
three types were seen in Vietnam, but in Indonesia, FCR3-type
was dominant (57/64) and Honduras1-type was not observed,
while in Myanmar only K1-type (11/11) was seen. In this study, we
further analyzed 32 isolates collected from villages near
Maumere, Flores island, Indonesia. Among them, 23 were FCR3types with 10 novel allelic forms, while 9 were belonged to K1types, and again, Honduras1-type was not detected: The similar
pattern of genetic diversity with the previous observation was
obtained again, indicating that genetic diversity of SERA antigen
may be stable in this country.
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3. CNRFP, OUAGADOUGOU, BURKINA FASO
4. Université de Ouagadougou, OUAGADOUGOU, BURKINA FASO
5. Radboud University Medical Centre/ Universtité de Ouagadougou,
NIJMEGEN/OUAGADOUGOU, THE NETHERLANDS/ BURKINA FASO

For malaria transmission blocking strategies, it is relevant to understand the profile of gametocyte carriage and the dynamics of sexual stage immunity in endemic areas. Our study took place during
2002-3. 4616 blood slides and 709 plasma samples collected during
5 cross-sectional surveys were analyzed. The dry and the wet seasons showed respectively 0 and 22 infective bites per personmonth. Percentage of gametocytaemias proportionally increased
with asexual parasitaemias. Gametocyte prevalence in children
(27%) was 3 fold higher than in elders above 15 years. In contrast
to the asexual stages, the prevalence of gametocyte did show no
seasonal variation independently of age. CS and GLURP antibodies
increased with age whilst Pfs48/45 antibodies decreased. Children
mainly represented the human reservoir of malaria transmission,
but considering Pfs48/45-antibodies to be responsible for interference with gamete fusion in mosquitoes, actual transmission in children would be lower than expected from the high gametocytaemias. Conversely, gametes from adult gametocyte carriers may
progress unhampered towards sporogony, though gametocyte
prevalence and density in this age group has been suppressed by
asexual immune response. The QT-Nasba technique showed that
80% of children under 5 years of age carry gametocytes as compared with 25% at microscopical level. Thus, the above parameters
are now complemented with data on gametocyte infectivity of carriers with densities at microscopical and sub-microscopical levels
(direct membrane feeding assay).
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LARVIVOROUS FISH IN MALARIA CONTROL IN INDIA
GHOSH S.K.1, TIWARI S.N.1, SAMPATH T.R.R.1, SATHYANARAYAN T.S.1,
KULSHRESTHA A.K.1, DASH A.P.2
1. MALARIA RESEARCH CENTRE (ICMR), BANGALORE, INDIA
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While we wait for a vaccine, the question of malaria control using
the existing tools remains a challenge. Larvivorous fish is one of such
potent biological control agents being used in the programme for
several years. This is now extensively being used in Karnataka for
malaria control. First trial was conducted in 1993 in Primary Health
Centre (PHC) Kamasamudram (93 villages, population 36327), district
Kolar, which is a sericulture area where malaria control through
indoor residual insecticide spray was not possible because of toxicity
to the silk worms. After finding the initial results, this programme
was extended to two highly malarious PHCs Banavara and Kanakatte
(160 villages, population 85867) of district Hassan. In the subsequent
phase in 2002, this programme was further extended to a junction of
five talukas (secondary revenue division of a district) of four districts
namely Hassan, Tumkur, Chitradurga and Chickmagalur in 44 PHCs
covering 1766 villages having population over 1.2 million. Each year
about 50% malaria cases of the state were contributed from this
junction. Geographical reconnaissance (GR) of mosquito breeding
habitats revealed that Anopheles culicifacies was principal malaria
vector which breeds mainly in wells, irrigation tanks and streams.
Guppy (Poecilia reticulata) in wells and Top-Minnow (Gambusia affinis) in irrigation tanks and streams was found most suitable. In all
these areas malaria cases have come down to a negligible level
because of significant reduction in vector population. Data revealed
in 2004 that only 8 malaria cases as against 1446 in 1993 were reported in PHC Kamasamudram. In PHCs Banavara and Kanakatte only 12
cases were reported as compared to 10742 in 1995. In the five talukas
cases reduced to 973 in 2004 from 73270 in 2001. Analysis of sibling
species of An. culicifacies and An. fluviatilis assisted in designing the
intervention process. It was found that species A (efficient vector)
and species B (non-vector) of An. culicifacies were present in all these
areas. On the other hand, An. fluviatilis belonged to species T that
almost has no role in malaria transmission. The work was carried out
forming a team at taluka level involving personnel from departments of health, fisheries, Panchayat (local elected government) and
NGOs. Our studies in Karnataka have clearly indicated that larvivorous fish have a great role in malaria control. This is sustainable and
one of the cheapest intervention measures.
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HOW INTERNATIONAL COMPANIES COPE WITH
MALARIA PREVENTION FOR THEIR EXPATRIATES?
GUIBERT P.
International SOS, LEVALLOIS PERRET, FRANCE

In most of their African operations, companies have to deal with
the prevention of malaria for their residents and rotating expatriates. The era of daily chloroquine pills and mosquito coils is
over, and malaria prevention now relies on a comprehensive
approach, which measures are described below. Environmental
management of working and living areas is critical, and entomological surveys are regularly performed to understand local transmission patterns, and to implement appropriate vector control
measures. As expatriate’s knowledge is usually limited or incorrect, access to company’s intranet medical recommendations and
recurring education sessions are planned to ensure full cultural
understanding of the disease. Companies also consider it essential
to put in place a reasonable chemoprophylaxis program to avoid
irrational use of inappropriate drugs and to increase its compliance. Malaria self-diagnosis and treatment kits are proposed to
travellers to ensure they will have access to care, as they seem
more at risk to developing clinical malaria when off site. When
malaria occurs, a malaria dedicated hotline is set up to monitor
and to refer any suspect case to health care providers and to bring
support and information. On-site access to early diagnosis and
appropriate treatment is also the key to ensure persons will be
taken care of appropriately. In conclusion, a global approach and
a strong commitment of company’s management are crucial to
implement a successful malaria control program and policy.
Interestingly, more companies now consider it indispensable to
implement these measures amongst the surrounding local communities (“out of the fence” actions).
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ment of MSP-1 and is IgG2a subclass. After determining the minimum protective doses (MPD) for each Mab, we carried out the
evaluation of the suppressive or synergic effects of Mabs with different or similar isotypes. Each mouse was daily inoculated by i.p.
injection during three days with the MPD and challenged intravenously with 5 X 103 infected red blood cells (IRBC) of a virulent
strain of P. yoelii (17XL) from the day two after the first Mab inoculation. Parasitemia was assessed daily on blood films stained
with Giemsa dye. Our results have shown that antibodies with the
different isotypes (D3+B6 and D3+F5), seem to have a suppressive
effect on protection contrarily to their individual capacity.
However, an additive effect was shown when Mabs were of the
same isotypes (B6+F5). These results have shown that the combination of same or different isotypes of protective antibodies
seems to produce an additive or suppressive effect in the transference of passive immunity and seems to be important for immunity mouse model of experimental malaria.
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SOCIAL AND SPATIAL DISPARITIES OF MALARIA
IN OUAGADOUGOU (BURKINA FASO)
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Two domiciliary investigations were led in 2004 in 8 districts representative of the urbanization process of Ouagadougou, in
order to analyze the social and spatial disparities observed with
malaria. The first proceeded at the end of the dry season and the
second at the end of the rainy season. A blood thick smear (plasmodic and gametocytic indexes, plasmodial formula, parasite
densities) and a blood collection on filter paper (search for anti
sporozoites antibodies) were carried out on 3,690 children
between 6 months and 12 years old from randomized selected
households. The average annual plasmodic index (PI) was established to 21.3% with great variations according to the season and
the district. The average PI was 16.2% and 26%, respectively at
the end of the dry season and of the rainy season. During the first
period, the highest prevalence was recorded in districts located
near a dam or an inland-valley. During the second one, the weakest prevalence was observed in central regular districts where
population density and urban pollution were important. The
average annual prevalence of anti sporozoites antibodies portage
amounted to 16.6%, with a maximum in rainy season of 22.2%
and minimal in dry season of 10.5%. The results are analyzed
according to the environmental, clinical and socio-demographic
data which were collected during the same investigations in the
households from where the children come.
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INFLUENCE OF DOMESTIC ANIMALS ON HUMAN
MALARIA TRANSMISSION IN THE RURAL ZONE OF
NIAKHAR (SENEGAL)
NGOM A.1, REMOUÉ F.1, CISSÉ B.2, MILET J.1, NDIAYE T.1,
SOKHNA C.2, SIMONDON F.3, BOULANGER D.1
1. Institut de Recherche pour le Développement UR024, DAKAR, SENEGAL
2. Institut de Recherche pour le Développement UR077, DAKAR, SENEGAL
3. Institut de Recherche pour le Développement UR024, MONTPELLIER,
FRANCE

Like human beings, domestic animals are subjected to mosquito
bites. Anopheles gambiae s.l., vector of Plasmodium falciparum,
the main pathogen responsible for malaria in the rural zone of
Niakhar (Senegal), displays a non negligible level of zoophagia
suggesting that the presence of animals in the compounds might
play a role in the epidemiology of human malaria. Our objective
was to investigate whether that role was positive (zooprophylaxis) or negative (zoonuisance). The methodology was based on the
comparison between (i) the number of malaria cases in 32 different compounds, (ii) the countings of domestic animals spending
the night in each compound. In addition, blood samples have been
collected to quantify the antibodies directed against A. gambiae
salivary proteins, considered as good markers of exposure to bites
(cf abstract REMOUE F.). Three cross-sectionnal surveys, performed
in July (beginning of the transmission), September (peak) and
December (end of transmission), allowed census and blood sampling of sheep, goats, cows, dogs and horses. In parallel, weekly
domiciliary visits identified 133 microscopically-confirmed cases of
malaria in children within the same compounds. During the first
three months of transmission, the number of dogs was significantly and positively correlated with malaria incidence. In contrast,
during the three following months, the presence of young animals
- all species included with special emphasis on calves- was significantly and negatively associated with malaria impact. Our data
suggest that the presence of dogs is associated with an increase of
human malaria bouts whereas young animals, especially bovines,
might protect humans from mosquito bites.
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REGIONAL DIFFERENCES OF PLASMODIUM VIVAX
MALARIA IN FINLAND IN 1750-1850
HULDÉN L.
Intitution of Applied Biology, UNIVERSITY OF HELSINKI, FINLAND

The endemic malaria in north Europe during the 19th century has
usually been identified as Plasmodium vivax. In Finland malaria
was a common disease and it can be studied statistically by the
causes of death in the parish registers in 1750-1850.
The total material from the whole country exhibits a very distinct
spring top in May. But when the data was divided into regional
data sets the southern coast showed up an additional lesser top
late in the autumn.
Three groups of explanations for the regional pattern of malaria
are discussed. Humans and the vectors are excluded as unlikely
factors. Some features of the vector itself controlled by regional
climatic conditions remain as the most parsimonious factor. The
status of a northern form of the plasmodium, P. vivax hibernans
described from Russia, is discussed.
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A TEN YEARS RETROSPECTIVE STUDY OF IMPORTED
MALARIA IN MALLORCA, SPAIN

KINETIC COMBINATION OF PROTECTIVE MONOCLONAL
ANTIBODIES AGAINST MEROZOITE SURFACE PROTEIN 1
(MSP-1) WITH DIFFERENT ISOTIPES BY PASSIVE
IMMUNIZATION OF BALB/C MICE AND CHALLENGE
WITH PLASMODIUM YOELII
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SPENCER L., ESLAVA I., PAYARES G.
Universidad Simón Bolívar, CARACAS, VENEZUELA

Objetives: To review imported malaria cases diagnosed in
Mallorca last 10 years.
Methods: We included all malaria episodes diagnosed at Son
Dureta University Hospital from January 1995 to December 2004.
Species of Plasmodia were identified by blood smear or seminested multiplex malaria PCR.
Results: We identified 95 malaria episodes, of which 69 (71%)
were attributed to Plasmodium falciparum, 10 to P. vivax, 3 to P.

The merozoite surface protein MSP-1 have been identified as target antigen of protective immunity and potential candidate to
design anti-malaria vaccine. Protection of three different monoclonal antibodies (Mab) against MSP-1 were evaluated by passive
transfer experiments in BALB/c mice. Mabs F5 and B6 were IgG3
subclass and recognise epitopes in the C-terminal cysten-rich
region of MSP-1 of 19 KDa. Mab D3 recognised the 42 KDa. frag-
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ovale, 2 to P. malarie, mixed infection in 4 and species diagnosis
could not be reached in 7. We had access to clinical records in 78
patients, average age was 30 years and 62% were males. We
assigned patients to three groups: group A, Spanish travellers, 20
patients; group B, immigrants from endemic areas, 33 patients;
group C, immigrants visiting relatives in their countries, 25
patients. In all groups (67 patients) most P. falciparum infections
were acquired in Africa. No travelling patient took prophylaxis
correctly. Patients who recognized a previous malaria episode
were 45%. The mean period between the onset of symptoms and
diagnosis of malaria was 7 days, and was made in the first blood
smear in 95% of cases. Most frequent symptoms were fever
(95%), headache (45%), chills (50%), nausea (38%), diarrhea
(16%), and 11 patients reported no symptoms. Physical signs at
presentation were fever >38ºC (54%), splenomegaly (41%),
hepatomegaly (37%), and jaundice (13%). Thrombocytopenia
(59%) followed by anemia (55%), and hyperbilirrubinemia (42%)
were the most common laboratory findings.
Conclusions: Most malaria episodes were caused by P. falciparum
involving immigrants who acquired malaria either before immigration to Mallorca or during a visit to their country of origin. A
correct prophylaxis was uncommon in our patients. This study
demonstrates that information about prophylaxis should be
improved.

were attributed to this agent. In two of the afore-mentioned
cases there was co-infection with P. vivax and P. malariae. The
overall case fatality rate was 1.15%. When the case fatality rate
was stratified according to the nationality of the traveller, the
Swiss/European group was found to have a significantly higher
rate than non-European immigrants (1.68% versus 0.21%)
p<0.001.Sub-Saharan Africa was the source of all the imported
fatal infections.Fatal cases were most likely to be males and the
mean age was 50.2 years. The mean duration of travel was
14 days (range 2-30 days)and most of these travellers (82%) had
used inadequate or no chemoprophylaxis. The mean interval
between return to Switzerland and onset of symptoms was 8 days
and on average a correct diagnosis was made 5 days after onset
of symptoms. The mean interval between onset of symptoms and
death was 11.2 days.
Conclusions: Malaria deaths occur primarily in short-term travellers returning from malaria endemic areas of Africa. Greater
malaria awareness is needed and both travellers and physicians
need to “think malaria” post travel to Africa. Imported malaria is
an emergency requiring promt and adequate treatment.
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THE STATISTICAL ANALYSIS OF SURVEILLANCE-BASED
DATA: THE LONG-TERM INCUBATION PERIOD OF
KOREAN STRAIN VIVAX MALARIA
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NISHIURA H.1, LEE H.W.2, NAKAZAWA M.3, CHUNG G.T.2,
KAKEHASHI M.3, KIM T.S.2

IL-4 POLYMORPHISM AND ANTI -P.FALCIPARUM IGG2
AND IGE RELATED TO SEVERE MALARIA IN THAILAND

1. Hiroshima University, JAPAN
2. Department of Tropical and Endemic Parasitic Diseases HYEONG W.L.,
Department of Tropical and Endemic Parasitic Diseases, Korea Center
for Disease Control & Prevention, KOREA, KOREA, REPUBLIC OF
3. Department of Socio-Environmental Health Sciences, Division of
Public Health, Gunma University Graduate School of Medicine, GUNNA,
JAPAN

TANGTEERAWATANA P.
Mahidol University, BANGKOK, THAILAND

Anti-Plasmodium falciparum specific antibodies play a critical role
in immune protection against the asexual blood stages of P.falciparum. In particular, the cytoplilic IgG1 and IgG3 subclasses are
considered to protect against P.falciparum, whereas the IgG2 and
IgG4 do not and even are suggested to block protective mechanisms. In addition anti-P.falciparum specific IgE could have a pathogenic role during malaria infection. Interleukin 4 is a Th2 type
cytokine that induces Ig-class switching from IgM/IgG to IgE.
Earlier data have shown that IL-4 producing T-cell subsets have
been associated with the production of anti-Pf-RESA-specific IgG
antibodies. The IL-4 -590 C/T transition in the IL-4 promoter has
been reported to influence the promoter activity and to be associated with levels of total IgE. In addition the T allele was found
to be associated with elevated anti-P.falciparum IgG antibodies in
the Fulani of the west Africa. This suggests that anti - P.falciparum
specific IgG subclasses might be influenced by host genetic factors. The aims of the study were to investigate whether the IL-4 590 C/T polymorphism influences the production of anti - P.falciparum specific IgG, IgG subclasses, or IgE and whether this polymorphism and the antibodies were related to susceptible or
resistance to severe malaria in people living in a malaria endemic
area of Thailand.

Vivax malaria has reemerged in the South Korea since 1993 especially around demilitarized border zone. Although it has been so
far believed that majority of the cases are accompanied by a prolonged incubation period, evidence of the key epidemiologic
determinant has been supported only by the classic experimental
studies during mid-20th century. Here we estimated the incubation period based on the notification records. Cases who developed disease during 1999-2004 were included for the analysis.
Among those who were diagnosed as having vivax malaria, we
obtained estimates by investigating those who have been housing in non-malarious area while visited malarious area only for a
few days prior to the onset. Both parametric and non-parametric
methods were employed. Maximum likelihood estimation
method was used for parametric analysis, with allowance for censoring for incomplete observation. Estimates for both short and
prolonged periods were obtained, and it was found the latter was
consistent with the previous suggestions. Stability analysis was
performed using the mathematical model. It was suggested the
epidemic due to temperate zone vivax malaria tends to last
longer than others in the specific environment. It was hypothesized that seasonal patterns of spread in the temperate zone had
accelerated the adaptation of Plasmodium vivax.
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MALARIA DEATHS IN SWITZERLAND (1988-2002)
SCHLAGENHAUF P.1, CHRISTEN D.1, GRAF S.2, STEFFEN R.1
1. University of Zürich, ZÜRICH, SWITZERLAND
2. Swiss Federal Office of Public Health, BERN, SWITZERLAND
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MALARIA THREAT FOLLOWING TSUNAMI AT ANDAMAN
& NICOBAR ISLANDS IN INDIA AND ITS CONTROL

Introduction: Malaria is non-endemic in Switzerland and cases are
usually imported by travellers and immigrants although this
cohort also includes one fatal case of airport malaria and a fatal
case of transfusion malaria. Malaria is diagnosed by both physicians and laboratories and notification to the Federal Office of
Public Health is mandatory.Deaths are reported independantly on
death certificates submitted to the Swiss Federal Office of
Statistics.
Methods: Detailed data on the fatal malaria cases were evaluated.Included in the analysis were all deaths resulting from
Plasmodium falciparum malaria or mixed infections.
Results: In the fifteen years of the evaluation period, a total of
4,600 malaria cases were registered in Switzerland and 33 deaths
(25 male) were recorded. P. falciparum was identified as the
causative agent in 2871 (62.4%) of these cases and all deaths

R. KUMARI, P.L. JOSHI
Directorate of National Vector Borne Disease Control Programme,
DELHI, INDIA

Vivax malaria has reemerged in the South Korea since 1993 especially around demilitarized border zone. Although it has been so
far believed that majority of the cases are accompanied by a prolonged incubation period, evidence of the key epidemiologic
determinant has been supported only by the classic experimental
studies during mid-20th century. Here we estimated the incubation period based on the notification records. Cases who developed disease during 1999-2004 were included for the analysis.
Among those who were diagnosed as having vivax malaria, we
obtained estimates by investigating those who have been hous-

229

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

ing in non-malarious area while visited malarious area only for a
few days prior to the onset. Both parametric and non-parametric
methods were employed. Maximum likelihood estimation
method was used for parametric analysis, with allowance for censoring for incomplete observation. Estimates for both short and
prolonged periods were obtained, and it was found the latter was
consistent with the previous suggestions. Stability analysis was
performed using the mathematical model. It was suggested the
epidemic due to temperate zone vivax malaria tends to last
longer than others in the specific environment. It was hypothesized that seasonal patterns of spread in the temperate zone had
accelerated the adaptation of Plasmodium vivax.

alone, none of these agents had any significant (p < 0.05) effect on
either parameter. The co-treatment induced augmented phagocytosis and parasite killing was abrogated by goat anti-rhGM-CSF
antibody, and non-selective opioid receptor antagonist naloxone
(1x10-3 M), separately. This first report demonstrates that rhGMCSF and M-ENK co-treatment can augment the phagocytosis and
killing of P. falciparum by MDMs, in vitro.
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MECHANISM OF ANTIGEN EXPOSURE IN FALCIPARUM
MALARIA
SHERMAN I.
University of California, RIVERSIDE, USA
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RECOMBINANT MOUSE GM-CSF AND METHIONINEENKEPHALIN CO-TREATMENT-INDUCED PROTECTION
FROM PLASMODIUM CHABAUDI CHABAUDI AS
MALARIA: THE ROLE OF IFN-?-DEPENDENT SYNERGISM

Erythrocytes infected with the human malaria parasite
Plasmodium falciparum become structurally and antigenically
modified as a consequence of intra- cellular parasite development. The new antigens that appear on the surface of the infected erythrocyte originate from parasite-encoded proteins and by
modification of the erythrocyte membrane protein band 3. Here
we show that anti-peptide antibodies generated against the
amino acid sequence 534-547 (YETFSKLIKIFQDH) of human band
3, and previously identified as mediating adhesion of infected
erythrocytes to CD36, recognized Plasmodium falciparum- infected erythrocytes. In addition, sera from individuals living in a
malaria endemic area (and who are presumably immune) contained immuno- globulins specific for this region of band 3. The
anti-peptide antibodies reacted with the surface excrescences
(knobs) on falciparum-infected erythrocytes. In uninfected erythrocytes the band 3 region was cryptic and its exposure on the
falciparum-infected erythrocyte surface required clustering of
band 3 protein. Thus, a parasite-induced modification of band 3
promotes adhesion and induces antigenic changes in the P. falciparum-infected erythrocyte.

KAUR A., SINGH P.P.
National Institute of Pharmaceutical Education and Research, S.A.S.
NAGAR, INDIA

We have reported that rmGM-CSF and methionine-enkephalin
(M-ENK) co-treatment can protect from rodent malarias; however, the mechanism(s) remains elusive. IFN-Ég is an important molecule for protection from malaria. We investigated the role of
IFN-g in plausible synergism between rmGM-CSF and M-ENK in
the protection of P. chabaudi chabaudi AS-infected mice. Mice cotreated, i/p, with 10 µg/kg rmGM-CSF and 2 mg/kg M-ENKstarting
day -1 to day +4, x3 daily, developed a maximum (15.3±2.6%) parasitaemia on day +8, and were sub-patent by day +14 and were
protected. The controls had a higher peak parasitaemia
(32.1±4.7%) on day +8, also turned sub-patent by day +14 but
showed recrudescence. IFN-g antibody abrogated the protection.
In protected mice, as compared to controls, the serum levels of
immunoreactive IL-12, IFN-g, TNF-a, and GM-CSF levels were significantly (p < 0.05) increased, whereas TGF-b levels remained
unaltered during early infection but were undetectable later.
Infected mice co-treated with the sub-optimal doses of rmGM-CSF
(5 and 1.25 µg/kg) plus 2 mg/kg M-ENK, and sub-optimal doses of
M-ENK (0.5 and 1 mg/kg) plus 10 µg/kg rmGM-CSF were not protected, and their serum IFN-g levels were significantly (p < 0.05)
lower as compared to those given protective doses of these
agents. We conclude that IFN-g-dependent synergism between
rmGM-CSF and M-ENK, at least in part, protected the mice from
rodent malaria.
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DEVELOPMENT OF A PHARMACODYNAMIC MODEL
OF DIHYDROARTEMISININ IN MURINE MALARIA
GIBBONS P.1, BARRETT H.1, ILETT K.3 BATTY K.2,
1. Curtin University, PERTH, AUSTRALIA
2. Curtin University of Technology, PERTH, AUSTRALIA
3. University of WA, PERTH, AUSTRALIA

The aim of this study was to investigate the pharmacodynamic
(PD) relationship between dihydroartemisinin (DHA) administration and parasite clearance in a murine malaria model.
Plasmodium berghei (ANKA) infection was established in 5-week
old Swiss mice. PD data were determined by examination of thin
blood films via light microscopy to determine the parasite density profile of infected mice. The mice were treated with DHA,
administered intraperitoneally at 0, 1, 3, 10, 30 and 100 mg/kg. PD
data were modelled using the SAAM II software package. A compartmental PD model of untreated P. berghei infections was
developed to describe in vivo parasite growth. Following validation of the model for untreated infections, a parasite elimination
function was incorporated to enable the model to fit parasite
density-time profiles for single dose DHA therapy. The model provides PD parameters including the number of viable inoculated
parasites, parasite growth rate, parasite nadir and the elimination
function. The results provide the basis for future studies aimed at
building a stage specific PK-PD model for DHA and other antimalarial drugs, alone or in combination. The model could be used
prospectively to simulate the effects of multiple dosage regimens
and antimalarial drug combinations.
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RECOMBINANT HUMAN GM-CSF AND M-ENK COTREATMENT-INDUCED ACTIVATION OF HUMAN BLOOD
MONOCYTE-DERIVED MACROPHAGES FOR THE KILLING
OF PLASMODIUM FALCIPARUM, IN VITRO
KAUR A.1, SINGH P.P.1, GUPTA V.2
1. National Institute of Pharmaceutical Education and Research, S.A.S.
NAGAR, INDIA
2. Govt. Medical College and Hospital, CHANDIGARH, INDIA

Because of the emergence of resistance to practically all the antimalarial drugs in clinical use, alternative therapies are urgently
required. We have reported that rmGM-CSF and methionineenkephalin/fragment peptide Tyr-Gly-Gly (TGG; Imreg-1) coadministration can protect from rodent malarias. Therefore, we
determined the effect of rhGM-CSF and M-ENK co-treatment of
human blood monocyte-derived macrophages (MDMs) on their
phagocytosis and killing of Plasmodium falciparum (NF-54), in
vitro. The phagocytosis was determined microscopically and the
parasites killing was measured by [3H] hypoxanthine incorporation. The MDMs were first primed with rhGM-CSF (5-40 ng/ml) and
M-ENK (1x10-9-1x10-13 M) for three h, then allowed to phagocytose
infected-erythrocytes for 2 h, and then further incubated with
these agents for 48 h. The augmented phagocytosis (0.8-fold) and
parasite killing (26.2%) could be observed with 10 ng/ml rhGM-CSF
and 1x10-9 M M-ENK; however, the maximum effect (phagocytosis,
8.3-fold; parasite killing, 68.4%) occurred at 20 ng/ml rhGM-CSF
and 1x10-11 M M-ENK. Surprisingly, at the concentrations tested,
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PHARMACODYNAMIC STUDY OF DIHYDROARTEMISININ
IN THE ASPLENIC MURINE MALARIA MODEL
MOORE B.1, JAGO J.1, GIBBONS P.1, BATTY K.2
1. Curtin University, PERTH, AUSTRALIA
2. Curtin University of Technology, PERTH, AUSTRALIA

The aim of this study was to compare the efficacy of dihydroartemisinin (DHA) in asplenic and control mice. Our hypothesis was that host mechanisms compensate for asplenic status in
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malaria infection. Splenectomised, Swiss mice and controls
received 10 7 parasitised erythrocytes (Plasmodium berghei ANKA)
and were given single, intraperitoneal doses of 0, 10, 30 or 100
mg/kg of DHA, 57 h after inoculation (n = 8 asplenic and n = 8
controls at each dose). Thin films were prepared at regular intervals and examined by oil immersion light microscopy. For
histopathological examination, key organs (liver, spleen, lung and
kidney) were harvested from untreated control Swiss mice at
increasing parasitaemia. Slides were prepared using 4µm sections
of each organ and examined by light microscopy. The parasite
density nadir occurred 20 h after DHA, falling 2.8, 4.4 and 6.0 fold
in asplenic mice, and 2.7, 5.1 and 6.9 fold in controls, at 10, 30 and
100 mg/kg respectively. In the histopathology study, stimulation
of host defence mechanisms and immune responses (increased
numbers of phagocytes in all organs and an increased ratio of
white to red pulp of the spleen) was observed in infected mice.
After 96 h of infection the liver appeared to be essential for parasite removal from the peripheral circulation (increased deposition of pigment in Kupffer cells and sinusoidal spaces). We conclude that in the asplenic murine malaria model, the liver has an
important role in parasite clearance following treatment with
dihydroartemisinin.

malarial infection varied between 50 and 56%. Three hundred
thirty-six children were infected with S. haematobium (67%), and
more than half of them (54%) presented a load ≥ 50 eggs/10 mL
of urine. After controlling for age, sex and season we showed
that children lightly infected with S. haematobium (1-9 eggs/10
mL urine) had lower P. falciparum density than those noninfected
(β = -0.34 [-0.85, -0.10]). No significant relation was found for
higher load of eggs.
Conclusion: We found a negative association between P. falciparum density and the load of S. haematobium eggs. It could suggest an antagonistic interaction between the two parasites.
P450

PERIPHERAL BLOOD DENDRITIC CELLS IN PREGNANT
WOMEN WITH PLASMODIUM FALCIPARUM
ALDEBERT D., DIALLO M., MOREAU J.C., JAMBOU R.
INSTITUT PASTEUR, DAKAR, SÉNÉGAL

Pregnant women are particularly susceptible to malaria. Dendritic
cells (DC) are important in the initiation and regulation of
immune response. The purpose of this study is to evaluate the
number of circulating DC subtype and their maturation in peripheral blood of pregnant women with or without Plasmodium falciparum (Pƒ). At delivery, all pregnant women with Pf in the
peripheral blood presented an asymptomatic infection. The total
number of DC were lower in pregnant women with Pf: 21.7
DC/mL of blood versus 30.1. Myeloid DC were found to be comparable in the two studied populations.
Plasmocytoid DC were decreased in pregnant women with Pf and
the myeloid/plasmocytoid ratio was higher in pregnant women
with Pf. A third DC population was observed in pregnant women
defined as “less differentiated” phenotype. This population was
abundant in the peripheral blood of pregnant women, but lower
in pregnant women with Pf. Comparable DC, CD83 positive, were
found in the two groups. However the intensity of HLA-DR expression was reduced in pregnant women with asymptomatic malaria.
The results suggest that dendritic cells may be involved in the
immune response against Pf. The inversion of myeloid / plasmocytoid ratio can influence the Th2 phenotype that is observed during physiological pregnancy. A decrease in the number of DC and
the low expression of HLA-DR on their surface may be due to a
decrease in functional DC and or to the mobilization of cells to
secondary lymphoid tissue during Pf infection.

P448

PHARMACODYNAMIC STUDY OF PIPERAQUINE AND
DIHYDROARTEMISININ IN A MURINE MALARIA MODEL
JAGO J., MOORE B., ANDRZEJEWSKI C., GIBBONS P., BATTY K.
Curtin University, PERTH, AUSTRALIA

The aim of this study was to investigate the pharmacodynamic
effects of piperaquine phosphate (PQP) alone and in combination
with dihydroartemisinin (DHA) in the Plasmodium berghei
murine malaria model. The P. berghei infection was established in
5-week old Swiss mice using a standardised inoculation of 107
parasitised erythrocytes intraperitoneally (i.p.). Three days post
inoculation (3-5% total parasitaemia) four groups of mice were
given a single dose of 0, 10, 30 and 90 mg/kg PQP, by i.p. injection.
Two further groups of mice were given 30 mg/kg DHA and 10
mg/kg PQP plus 30mg/kg DHA respectively. The control mice
exceeded 50% parasitaemia by day 4 post treatment and were
euthanased. In the 10, 30 and 90 mg/kg PQP mice, the median
time to nadir (determined by extrapolation) was 3 days, 3 days
and 8 days respectively. The mean nadir parasitaemia was 0.04%,
0.0008% and 0.009% respectively. In the 30 mg/kg DHA and the
DHA/PQP combination mice the median time to nadir was
1.2 days and 2 days respectively. The mean nadir parasitaemia was
0.3% and 0.006% respectively. The combination of DHA and PQP
produced a later and lower nadir than if DHA was given alone,
and a lower nadir than if PQP was given alone. This preliminary
study provides a basis for investigating combination and multidose regimens with the murine malaria model.
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ERYTHROPOIETIN TREATMENT REDUCES APOPTOTIC
CELL DEATH DURING MURINE CEREBRAL MALARIA
WIESE L.1, KURTZHALS J.A.L.1, PENKOWA M.2
1. Centre of Medical Parasitology, Copenhagen University Hospital
(Rigshospitalet), COPENHAGEN, DANMARK
2. Section of Neuroprotection, Dep. Medical Anatomy, Panum Institute,
University of Copenhagen, COPENHAGEN, DANMARK
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CO-INFECTION WITH PLASMODIUM FALCIPARUM AND
SCHISTOSOMA HAEMATOBIUM: PROTECTIVE EFFECT OF
SCHISTOSOMIASIS ON MALARIA IN SENEGALESE
CHILDREN?

Cerebral malaria (CM) is an acute encephalopathy with increased
proinflammatory cytokines, sequestration of parasitised erythrocytes and localised ischaemia. In addition to its erythropoietic
functions, erythropoietin (EPO) is considered a novel neuroprotectant in the central nervous system as EPO confers neuroprotection in humans and animals with various brain diseases. Neurocognitive impairment following CM occurs in about 10% of the
survivors and is associated with apoptotic cell death. We examined the effect of exogenous EPO on apoptosis of brain cells during CM in mice.
Methods: C57BL/6j mice, infected with P. berghei ANKA and treated with recombinant human EPO i.p. (5000U/kg/day) were studied on day 7, day 9, and when presenting signs of CM on day 1013 respectively. Control mice received normal saline. Brain sections were investigated by immunohistochemistry, immunofluorescence and TUNEL* for apoptosis. Results: A.Localised neuronal
apoptosis indicating irreversible pathology B.EPO treated mice
had significant reduction of apoptotic cell death Interpretation:
This is the first report of the neuroprotective effect of EPO in CM.
This neuroprotective role and its possible potential as treatment
need to be further examined. Endogenous EPO levels in severe
malaria anaemia (SA) are elevated and could play a protective

BRIAND V., WATIER L., LE HESRAN J.Y., GARCIA A., COT M.
Institut de Recherche pour le Développement, PARIS, FRANCE

Background: In inter-tropical areas, multiple parasitic infections
are common. Studies on animal models have suggested the possibility of antagonistic or synergistic interactions between parasites
during concurrent infections and have raised the question of a
similar phenomenon in humans. The present survey was undertaken to assess the impact of urinary schistosomiasis on children’s
susceptibility to malaria.
Methods: The study was carried out in Senegal among 523 children
3-15 years of age. Malaria investigations were done in September,
October, December 2001 and January 2002. Schistosomiasis status
was determined from a single urine sample in March 2002. The
association between Plasmodium falciparum density and the load
of Schistosoma haematobium egg excretion was tested using a linear mixed model, as data were not independent.
Results: Most children (95%) had at least three measurements of
malaria parasite density during the follow-up. The prevalence of
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role against CM. This could contribute to the apparent dichotomy
between CM and SA in African children.
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IMPORTANCE OF “LIGHT CYCLER” FOR DETECTION OF
P. VIVAX AND P. FALCIPARUM

* TUNEL: Terminal deoxynucleotidyl transferase (TdT)-mediated deoxyuridine triphosphate (dUTP)-digoxigenin nick end labelling

BIGOT P.1, VO THI KIM D.2, GAZIN P.3, HUYNH DINH C.2,
FUMOUX F.3, PARZY D.1
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STRUCTURAL AND IMMUNOCYTOCHEMICAL DYNAMIC
OF PLASMODIUM VIVAX APICOPLAST
BRACHO C.1, DUNIA I.2, ROMANO M.1, RAPOSO G.3, BENEDETTI
E.L.2, PÉREZ H.A.1.

Light Cycler (Roche Diagnosis®) gives the opportunity of a rapid
(less than 2 hours), very sensitive (2 grp per ml of whole blood)
and specific diagnosis of P. vivax or P. falciparum infections in
northern countries. The use of this technique for malaria diagnosis in countries where malaria is endemic, is still in debate. We
tested in parallel 100 samples originating from Central Viet-Nam
with Light Cycler (LC), a rapid antigen tests (Now Malaria, Bimax®)
and classical microscopy with two readers. LC was taken as the
“gold standard”. 34% of the patients were diagnosed as malaria
cases by LC, 26% by microscopy and only 24% by antigen test.
Using LC, 15% of the samples were positive for P. vivax, 16% for
P. falciparum and 3% for the both. Microscopical diagnosis for P.
falciparum gives sensitivity and specificity of 95% and 99% and
for P. vivax 44% and 90% respectively. The rapid antigen test for
P. falciparum gives a sensitivity and specificity of 89% and 97%
and for P. vivax, 33% and 87% respectively.
LC appears an useful alternative for P. vivax and P. falciparum low
infections diagnosis in countries where malaria incidence decreases.

1. Instituto Venezolano de Investigaciones Científicas, CARACAS,
VENEZUELA
2. Institut Jacques Monod, PARIS, FRANCE
3. Institut Curie, PARIS, FRANCE

Apicoplast is a plastid organelle homologous to chloroplast of
plants present in apicomplexan parasites such as Plasmodium
spp., which was acquired during evolution by a process of
endosymbiosis and possesses a circular DNA of 35 kb and its proper machinery for transcription and translation. The fact that apicoplast may be involved in promising anti-malarial drug targets
prompted us to study the morphology and immunocytochemical
features of this organelle throughout the asexual intraerythrocytic cycle of Plasmodium vivax. In P. vivax trophozoite the apicoplast is recognized by multiple membrane profiles with polymorph arrangement. Eventually forming whorls in close proximity to the mitochondria or the nuclear envelope. These results suggest that P. vivax parasites are vulnerable to anti-malarial drugs
targeting apicoplast controlling metabolic processes such as lipid,
haeme and isoprenoid biosynthesis.
We thanks to FONACIT (grants S1-2000000633, F-2000001531),
FONACIT-ECOS-NORD (grant 2003000313-V04S02).

P455

IMMUNE RESPONSE OF TRAVELERS IN TROPICAL
AFRICA AGAINST SALIVA OF MALARIA AND
ARBOVIRUS VECTORS

P453

ORLANDI-PRADINES E.1, DENIS DE SENNEVILLE L.2, REMOUÉ F.3,
BOURDON S.2, PENHOAT K.2, BOURGOUIN C.4, FONTENILLE D.5,
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SELECTIVE ACCUMULATION OF DB75 IN P.FALCIPARUMINFECTED HUMAN ERYTHROCYTES IN VITRO
ALLEN J.1, FITZPATRICK K.2, JOHN B.2, TOWNLEY S.2,
MCGOWAN A.2, AKHURST L., BONGARD E.3, POTEMPA L.1,
VIVAS L.3
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4.
5.
6.

1. Immtech International Inc., VERNON HILLS, USA
2. Huntingdon Life Sciences, Ltd., HUNTINGDON, UK
3. London School of Hygiene and Tropical Medicine, LONDON, UK

DB289, the dimethoxime oral prodrug of the active diamidine
DB75, cured 22 of 23 humans with uncomplicated P. falciparum
malaria in a Phase 2 trial (96% cure rate). Since diamidines (e.g.,
pentamidine) may be transported into malaria-infected erythrocytes (RBC), the potential accumulation of DB75 in P. falciparuminfected human RBCs was investigated in vitro. The partitioning
of DB75 into P. berghei-infected mouse RBCs was also evaluated
since oral DB289 was only minimally active in the standard mouse
model. [14C]DB75 was incubated with malaria-infected and noninfected human and mouse whole blood in vitro and its incorporation into the RBCs was measured. Human RBCs were infected
with either a sensitive (3D7) or drug-resistant (K1) strain of P. falciparum. No accumulation of DB75 occurred in P. berghei-infected mouse RBCs, which might explain the modest antimalarial
activity of DB289 in the mouse model. In contrast, DB75 was selectively accumulated in P. falciparum-infected human RBCs. The cellular accumulation ratio of radioactivity in human RBCs infected
with either strain of P. falciparum was about 10-20 fold greater
than that for non-infected cells over the clinical plasma concentration range for DB75. Thus, the potent antimalarial activity of
oral DB289 may be related to selective accumulation of DB75 in
malaria-infected cells.

IMTSSA, MARSEILLE ARMÉES, FRANCE
IMTSSA, URBEP, MARSEILLE, FRANCE
IRD, DAKAR, SÉNÉGAL
Institut Pasteur, PARIS, FRANCE
IRD, MONTPELLIER, FRANCE
IMTSSA, département d’entomologie, MARSEILLE, FRANCE

Malaria and arbovirosis like dengue or yellow fever are among
the major threats faced by travelers in inter-tropical areas. They
are transmitted by mosquitoes of the genus Anopheles and
Aedes, respectively. Insecticide impregnated bed net, longsleeved dress and repellent may be used as protective devices but
their protective efficacy is hardly assessable among travelers. The
exposure to these vectors has been evaluated among French soldiers by the comparison of their IgM and IgG immune responses
against the saliva of Anopheles gambiae and Aedes aegypti
before and after a trip in Gabon and in Côte d’Ivoire. The immune
responses against anopheles and aedes saliva increased significantly in about 50% and 30% of the individuals, respectively. The
significant increase in IgG response against saliva of Anopheles
gambiae was less frequent among those who have declared a permanent use of long-sleeved dresses. Moreover, the immune
responses against anopheles and aedes saliva after the exposure
were not correlated, suggesting a genus specificity. The immune
response against the saliva of vectors may be used as an epidemiological marker of exposure of travelers to arthropod born infections, even if they are under chemoprophylaxis.
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CIRCULATING LEVELS OF PROINFLAMMATORY
CYTOKINES IN NON-IMMUNE ADULT INDIVIDUALS
WITH PLASMODIUM VIVAX MALARIA
VETHENCOURT M.A., BOLÍVAR J., PÉREZ H.A.
Instituto Venezolano de Investigaciones Científicas, CARACAS, VENEZUELA

The Proinflammatory cytokine IL-6 was evaluated in 42
Venezuelan adults with P. vivax malaria. Patients were residents
of Caracas and they had acquired the disease after a short stay in
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transmission areas of Sucre State in the eastern coast of the country. IL-6 plasma levels were determined by enzyme-linked
immunosorbent assay. On admission IL-6 plasma levels of patients
were elevated as compared to age- and sex-matched healthy subjects. IL-6 plasma concentrations correlated with parasitemia
(r=0.436, P < .005) and fever (r= 0.444, P < .005). All patients
received standard treatment for P. vivax malaria with chlroquine
(1500 mg over three days) and primaquine (210 g over 14 days).
All treated patients showed parasite clearances, coupled with a
good clinical response. Eight days after treatment, IL-6 plasma
levels were significantly reduced as compared to both pretreatment (P< 0.035) and control (P<0.044) values. Our data showed
than in non immune adult individuals with P. vivax malaria, proinflammatory IL-6 cytokine correlates with fever and parasite
density and therefore with the severity of the disease.
P457
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APOPTOSIS PROVIDES NEW STRATEGIES
FOR TREATMENT OF MALARIA
PICOT S., KAISER K., DE MONBRISON F., BARNADAS C., BONI
V., MESLIN B., TEXIER A., LATOUR-FONDANAICHE C.,
FERRANDIZ J., PEYRON F.
Faculty of medicine Claude Bernard, LYON, FRANCE

There are several lines of evidence for a central role of apoptosis
during malaria. First, the apoptosis of the parasite might promote
design of drugs inducing plasmodium suicide. Second, prevention
of the neuronal apoptosis in the penumbral region around
ischemia might be an efficient tool to control the extension of
neurological lesions. Considering the first issue, we have designed
a study aimed to describe the characteristics of plasmodium apoptosis. We have demonstrated that chloroquine and others antimalarials lead to phosphatidylserine exposition, DNA fragmentation, disruption of mitochondrial potential. Moreover, using
chemical activators of eukaryotic cells apoptosis, we have demonstrated a dose-dependant effect on various P. falciparum strains
growth. Then, a metacaspase has been sequenced, cloned and
expressed to confirm that apoptosis of the parasite is a programmed cell death. Taken together, these data provide some
more evidence for the existence of specific apoptosis pathways in
P. falciparum. Since the clinical manifestations of cerebral malaria
are partially similar to the effect of neurological stroke, we tested the potential for new antiapoptotic therapies in a murine
model in view of the second issue. We observed that the injection
of the erythropoietin protects mice from acute cerebral symptoms
and death. Inducing apoptosis of the parasite and preventing
apoptosis of neurological cells might be two attractive ways to
control the disease.

MALARIA AND URINARY SCHISTOSOMIASIS COINFECTION IN NIGERIEN FOCI
LABBO R., HASSANE H., BOISIER P.
CERMES, NIAMEY, NIGER

Malaria and urinary schistosomiasis, each of them being pointed
out as causes of anemia, are commonly found pathogens in this
area. Two villages presenting with large difference in Schistosoma
haematobium prevalence but supposed identical malaria transmission were surveyed. Data were collected during the dry season,
when malaria incidence is low and the parasite contamination
past for several months. Parasite carriages were assessed in four
class-age using urinary and feces egg counts, thick and thin blood
films. Anemia was quantified with photometer Hemocue®. The
genetic diversity of malaria parasites was studied by polymorphism of MSP-1 and MSP-2 genes. According to WHO thresholds,
anemia was 56% in Minao and 38% in Alibou. In the 5-12 years old
children, urinary schistosomiasis was higher than 50% (hyperendemic) in Minao and 5% in Alibou. No Schistosoma mansoni
egg was found and geo-helminths were very rare as expected in
such dry zones. The same malaria prevalence was found in the two
villages (21%). The relationship between malaria and urinary schistosomiasis co-infection and anemia are being analyzed both for
prevalences and parasite loads. None of the two infections could
explain alone all the observed anemia cases in these villages and
association of multiple factors, including malnutrition is probable.

P460

GENETIC VARIATION ASSOCIATED WITH DRUG
RESISTANCE IN PLASMODIUM VIVAX
BREGA S.2, SEVERINI C.1, PICOT S.2
1. Instituto superiore di sanita, ROME, ITALY
2. Faculty of medicine Claude Bernard, LYON, FRANCE

Plasmodium vivax resistance to the most used antimalarial drugs,
sulphadoxine-pyrimethamine (SP) and chloroquine (CQ), has been
widely reported. Dihydrofolate reductase gene is known to be
associated with resistance to the antifolate drugs but little is
known about P. vivax CQ-resistance mechanisms. Authors have
recently showed that P. vivax CQ-resistant isolates have not been
associated with Plasmodium falciparum crt orthologue gene polymorphism. Thus, we have identified the P. vivax pvmdr1 gene and
searched for single nucleotide polymorphisms. The alignment
with the pvmdr1 sequence of the CQ-sensible P. vivax Sal-1strain
and the field isolate Sab2 from Azerbaijan demonstrated the evidence for two polymorphisms: Y976F and F1076L. 92 P. vivax isolates originating from different locations were analysed and
three different alleles were observed. Over the same samples we
have already detected sequence variations on the pvdhfr gene.
Here we report an analysis of the relationship between pvmdr1
and pvdhfr polymorphisms from blood spots, according to the
epidemiological contexts and the overall level of P. vivax resistance to chloroquine and to pyrimethamine in each endemic area
where samples have been collected. Surprisingly, none specific P.
vivax mdr1 mutant allele was found to be linked to a particular
geographic location. This contrasts with the distinct pfmdr1 alleles distribution observed for P. falciparum.
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TRANSCRIPTION ANALYSIS OF IGE AND IGG
IN PERIPHERAL BLOOD MONONUCLEAR CELLS INDUCED
BY PLASMODIUM FALCIPARUM ANTIGEN
POTUP P.1, MANEERAT Y.1, KALAMBAHETI T.1,
MAHAKUNKIJCHAROEN Y.1, HIRUNPETCHARAT C.2,
TROYE-BLOMBERG M.3, LOOAREESUWAN S.1
1. Faculty of Tropical Medicine, Mahidol University, BANGKOK, THAILAND
2. Faculty of Public Health, Mahidol University, BANGKOK, THAILAND
3. Wenner-Gren Institute, Stockholm University, STOCKHOLM, SWEDEN

To investigate whether the crude antigen of P. falciparum could
induce the transcription of IgE and IgG from the normal peripheral blood mononuclear cells (PBMC). 6 x 106 human PBMC isolated from normal healthy donor were co-cultured with 10 µg or 20
µg of crude P. falciparum antigen obtained from parasite clone
TM 267. PBMC stimulated with IL-4 was used as positive control.
The influence of antigen dosage and their expression during the
time interval were determined. RNA was extracted from the stimulated PBMC pellet and RT-PCR was conducted using the specific
primers designed from the constant heavy chain region of IgE and
IgG. IgE expression was detected on day 1, 3, 7, and 9, while IgG
was detected later on day 5, 7, and 9. IL-4 stimulated PBMC could
exhibit both IgE and IgG expression, of which IgE was detected as
early as day 1, while IgG was detected later on day 5 whereas
unstimulated PBMC shown no expression at all of both IgE and
IgG transcripts. This study indicated that the P. falciparum antigen
at the concentration of 10 µg or 20 µg per 6 x 106 PBMC could
induce both IgE and IgG transcription, in the same manner as IL-4.
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PROTECTIVE EFFECT OF ERYTHROPOIETIN AGAINST
NEUROLOGICAL COMPLICATIONS DURING MURINE
CEREBRAL MALARIA
TEXIER A., KAISER K., FERRANDIZ J., PEYRON F., PICOT S.
Faculty of medicine Claude Bernard, LYON, FRANCE

Human cerebral malaria is a serious neurological condition that
can lead to coma and death. Although its physiopathology has
been extensively investigated, the molecular basis of the neurological pathology remains partially understood. Recent studies
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have shown that erythropoietin (EPO) administration is protective
in several animal models with experimental brain ischemia. In
vitro, erythropoietin prevents neuronal apoptosis. This led us to
suppose that EPO may have a neuroprotective action during cerebral malaria. We have investigated effects of recombinant human
erythropoietin in CBA/J mice infected with Plasmodium berghei
ANKA. Animals were treated by single day erythropoietin injection for three consecutive days. The control group received placebo injections. All the animals were then followed for parasitaemia, body weight and anaemia by daily monitoring. Infected
CBA/J mice died rapidly from cerebral malaria: death occurred
from day 6 to 8 after infection. Our results demonstrated that
EPO injection prevents neurological complications and death for
more than 80% of the mice. The timing of this injection was a crucial point concerning its protective effect. Erythropoietin may
represent a valuable therapeutic approach to prevent the neurological complications of malaria.
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CD4+CD25+ T CELLS CONTRIBUTE TO CONTROL
OF PARASITEMIA IN PLASMODIUM BERGHEI XAT
INFECTION IN MICE
KOBAYASHI F.1, SHIBATA M.2, KAWAKAMI Y.2, UCHIDA A.2,
WAKI S.3, KAMIYA S.1
1. Dept. of Infect. Dis., Kyorin Univ. Schl. of Med., TOKYO, JAPAN
2. Lab. of Med. Zool., Azabu Univ., KANAGAWA, JAPAN
3. Gunma Pref. Coll. of Health Sci., GUNMA, JAPAN

CD4+ T cells that express CD25+ (CD4+CD25+ regulatory T cells)
have been shown to be capable of suppressing proliferation and
cytokine secretion by other population of CD4+ cells. Although certain pathogens such as Leishmania major and Plasmodium yoelii
appear to promote the induction of the regulatory cells to subvert
protective immune responses, their relative importance for protection or pathogenecity, especially during malaia infection, remains
unclear. In the present study, we examined the roles of CD4+CD25+
regulatory T cells in immunity to infection with the blood-stage
malaria parasite Plasmodium berghei NK65 and its irradiationinduced attenuated variant, P. berghei XAT. As results, depletion of
CD4+CD25+ T cells by the treatment of mice with anti-CD25 mAb
affected the parasitemia, cytokine production and antibody production in mice infected with P. berghei NK65 or P. berghei XAT.
Although the infection of untreated mice with P. berghei NK65
caused severe parasitemia and all mice died within 2 weeks after
parasite inoculation, infected mice depleted of CD25+ T cells had
suppressed levels of parasitemia early infection and 60% of mice
survived by week 3. In contrast, treatment of P. berghei XAT-infected mice with anti-CD25 mAb led to the disease progression such as
the significant loss of weight and high parasitemia. These results
suggested that CD4+CD25+ regulatory T cells had different roles
between virulent and avirulent malaria infection, and were
involved in protective immunity rather than pathogenesis during P.
berghei XAT malaria. Involvement of cytokine and antibody subclasses in pathogenesis and protective immunity will be discussed.
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DESCRIPTION OF PLASMODIUM FALCIPARUM
METACASPASE AND ROLE IN APOPTOSIS
OF THE PARASITE
MESLIN B., KAISER K., PICOT S.
Faculty of medicine Claude Bernard, LYON, FRANCE

Apoptosis, or programmed cell death, has been described among
protozoan parasites including like Leishmania, Trypanosoma and
Plasmodia. Several apoptotic characteristics have been observed in
these parasites but little information is available concerning the
pathways involved in this mechanism. Apoptosis could be mediated
through several overlapping pathways including mitochondrial and
caspase dependant pathways. Caspase-like activities have already
been put in light in Trypanosoma, Leishmania and Plasmodium
berghei, thus the potential role for caspase-like pathway in P.faciparum apoptosis is a relevant issue. Here, we describe the structure
and the function of a P. falciparum metacaspase and its activity in
apoptosis of the parasite. We developed a multi-approaches strategy to incriminate a caspase activity of this protein in the apoptosis
pathway of P.falciparum. The metacaspase was sequenced, cloned
and expressed. The produced protein has been tested for cysteine
protease enzymatic activity in vitro. The metacaspase has been also
tested in several cell expression types to measure its activation
under apoptosis stress, including antimalarial drugs as previously
described. Specific antibodies have been produced to control its
implication in parasite apoptosis. On the basis of this study, we
described for the first time the role of the P.falciparum metacaspase.
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CELLS SUBPOPULATIONS SEQUESTERING IN CEREBRAL
MALARIA: USE OF A GENETICALLY DEFICIENT MOUSE
STRAIN
CHIMINI G.1, VAGUE I.J.2, COMBES V.3, COLTE N.3, GRAU G.E.3
1. CIML, Université de la Méditerranée, MARSEILLE, FRANCE
2. INSERM UMR626, MARSEILLE, FRANCE
3. CNRS UMR 6020, MARSEILLE, FRANCE
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In cerebral malaria (CM), the microcirculation, and in particular
the endothelium, appears to be pivotal in the interplay of infected erythrocytes, host immune cells and host tissues. The use of the
now well recognised murine model of CM allows to decipher
these interactions, especially with the use of genetically invalidated mouse strain. We took advantage of the existence of a
newly described resistant mouse strain, deficient for the ABCA-1
gene to study the role of host cells in this experimental cerebral
malaria.
We performed on the brain of these ABCA1-/- mice and on their
wild type counterpart a detailed immunohistochemical phenotype. We observed that contrary to infected ABCA1+/+ mice, the
infected ABCA1-/- did not overexpress ICAM-1, VCAM-1, LFA-1
and GPIIbIIa or TNF. We also looked at the monocyte-macrophage
lineage, its sub-populations and hallmarks of dendritic cells in the
brain macrovasculture. Altogether, these data provide a new
insight into the pathogenic mechanisms leading to the neurological syndrome. This suggests that during cerebral malaria, cells
sequestrated into the vascular lumen could participate to the
development of microvascular plugging through their release of
procoagulant and proinflammatory moieties.

PLASMODIUM FALCIPARUM MITOCHONDRIAL
MEMBRANE POTENTIAL DISRUPTION INDUCED
BY ANTIMALARIAL DRUGS
BONI V., KAISER K., BARNADAS C., LATOUR-FONDANAICHE C.,
DE MONBRISON F., PICOT S.
Faculty of medicine Claude Bernard, LYON, FRANCE

The morbidity and mortality due to malaria create serious social
and economic burdens and the lack of vaccine makes antimalarial drugs the principal tool to control the disease. The upsurge of
resistance towards the most handsome antimalarials speeds up
the need to find new drugs directed against new targets. In this
study, we have observed the plasma membrane potential (∆¥m)
of Plasmodium falciparum asexual intraerythrocytic stages under
various drug pressures. P. falciparum sensitive and resistant strains
have been subjected to 50% inhibitory concentration of various
antimalarials and the ∆¥m) was monitored during a part of the
in vitro parasite’s lifecycle. By using 5,5’, 6,6’ -tetra-chloro-1,1’,
3,3’ dihexyloxacarbocyanine iodide, we found that chloroquine,
artemether and atovaquone are able to induce a mitochondrial
depolarization of P. falciparum CQ-sensitive strain 3D7.
Interestingly, this effect was much less pronounced when induced
by chloroquine on the resistant strain 7G8. These results let us
think that mitochondrial membrane potential disruption could be
a part of the pathways leading to apoptosis of the parasite targeted by antimalarials. This study brings new elements in the
understanding of antimalarials mode of action and could open a
new door in the race to new therapeutics development.
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ple method to relate parasite age to different morphological
stages of the erythrocytic life cycle of P. falciparum was developed,
and used this tool to assess the stage specific production and secretion of PfHRP2. Nine heparinised blood samples containing clinical
isolates of P. falciparum were cultured in vitro. Samples of the culture were taken at 2 to 6 hour intervals, hematocrits and films
were made for assessment of parasitemia and parasite development. ELISA for PfHRP2 was assessed both in culture supernatant
and in erythrocytes of only 4 isolates. It was found that the median (range) PfHRP2 content of a young ring stage infected erythrocyte was 2.0 fg (0.5 to 4.3 fg) compared to at the schizont stage 5.4
fg (2.1 to 10.2 fg). The amount of PfHRP2 in the parasitized erythrocyte increased most during development to the mature
trophozoite stage. The median (range) amount of PfHRP2 secreted per parasite per entire erythrocytic cycle was 5.2 fg (1.1 to 13.0
fg). A median of 89% of the total PfHRP2 was excreted at the
moment of schizont rupture. This assessment of the stage dependent release of PfHRP2 is an essential pre-requisite for future studies aimed at estimating the total patient parasite mass from the
peripheral blood PfHRP2 concentration.
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GLOBAL GENE EXPRESSION PROFILES IN CMSUSCEPTIBLE MICE AND CM-RESISTANT MICE
DELAHAYE N.1, COLTEL N.1, FLORI L.1, HOULGATTE R.2,
NGUYEN C.2, PUTHIER D.2, IRAQI F.A.3, GRAU G.E.1, RIHET P.1
1. Université de la Méditerranée, MARSEILLE, FRANCE
2. TAGC, MARSEILLE, FRANCE
3. International Livestock Research Institute, NAIROBI, KENYA

Gene expression patterns were investigated in well-defined
genetically cerebral malaria-resistant (CM-R) and cerebral malaria-susceptible (CM-S) mouse strains. cDNA microarrays were used
to search for differentially expressed genes in mouse brain. Four
mouse strains, known to differ in susceptibility to cerebral malaria due to P. berghei ANKA (PbA), were compared. We report here
that CM-R mice (BALB/c and DBA/2) and CM-S mice (C57BL/6 and
CBA/J) infected by PbA differ markedly in their gene expression,
the global gene expression profile being predictive of resistance
or susceptibility to CM. In addition, we found that the expression
of genes related to interferon response was higher in the CM-S
mice than in the CM-R mice. These data indicate that microarray
analysis may be useful to identify candidate genes potentially
responsible for resistance or susceptibility to CM.
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ASSOCIATION OF THE IGG RESPONSE TO PLASMODIUM
VIVAX MEMBRANE ANTIGEN 1 WITH EXPOSURE AND
CLINICAL IMMUNITY TO MALARIA IN BRAZIL.
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BRAGA É.1, MORAIS C.1, FONTES C.J.2, SOARES I.3,

INDIVUAL BASED MODEL AND SIMULATIONS
TO PLASMODIUM FALCIPARUM IN VITRO CULTURES

1. Universidade Federal de Minas Gerais, BELO HORIZONTE, BRAZIL
2. Universidade Federal de Mato Grosso, CUIABÀ, BRAZIL
3. Universidade de São Paulo, SÃO PAULO, BRAZIL

FERRER J., LOPEZ D., VALLS J., PRATS C.
Universitat Politècnica de Catalunya, BARCELONA, SPAIN

The Apical Membrane Antigen-1 of Plasmodium species (AMA-1)
have been characterized as a target for protection and as a possible malaria vaccine candidate due to the restrict polymorphism
presented and its role in the erythrocyte invasion. Studies on the
immune response to AMA-1 have been carried-out essentially
among lifelong residents of highly endemic areas of malaria in
Africa, where Plasmodium falciparum is the prevalent species.
Malaria in the Brazilian Amazon is hypo- to mesoendemic with
unstable transmission and the Plasmodium vivax is the prevalent
species. Here, we examined the distribution of IgG isotype to
AMA-1 of P. vivax (PvAMA-1) in relation to the degree of exposure,
infection status and disease expression in subjects living in the
Brazilian Amazon. The AMA-1 specific IgG1 levels were higher
among subjects with long-term exposure (~19 years) when compared to subjects less and sporadically exposed (<1 year).
Antibodies to PvAMA-1 were biased towards IgG1 across different
strata of cumulative malaria exposure. Major differences were also
observed in IgG subclass distribution of antibodies from symptomatic infected patients, asymptomatic parasite carriers, and noninfected subjects living in a gold-mining area. Asymptomatic carriers showed high proportions and levels of specific IgG and IgG1.
Subjects briefly exposed to a P. vivax outbreak living in a rural community outside the endemic area were also evaluated to measure
the persistence of specific antibodies. IgG anti-PvAMA-1 antibodies persisted in 50% of the subjects who had had malarial symptoms 8 months before and decreased after 7 years (36%). Our data
emphasizes the highly immunogenicity of the PvAMA-1 and suggests a protective role of specific IgG1 in naturally acquired immunity in spite of the unstable transmission levels in the Brazil.

Several methods for in vitro cultivation of Plasmodium falciparum
infected erythrocytes have been successfully developed and
described in the last thirty years. Some problems arising from the
current harvests are the low parasitaemia and daily human supervision requirements. The lack of a suitable model for the culture
behavior makes the essay of new culture methodologies a costly
and tenuous task. New culture protocols can make easier the
research towards new antimalarial drugs. In this paper we try to
model and simulate the culturing of parasitized red blood cells.
We use the INDISIM protocol, which reproduces qualitatively the
temporal evolution of the erythrocyte and merozoite populations
by setting the rules of behavior of each individual, such as the
uptake, metabolism and infection processes, as well as the rules
for the culture medium: composition, diffusion and external
manipulation. The 57 parameters used for the simulations are
based on experimental data in the literature, or taken from published models. We have compared the behavior of the simulated
model harvest with that of the real cultures described in published experiments. We have found this protocol suitable for
reproducing qualitatively these cultures, as well as a good tool for
describing the collective evolution, showing that the observed
phenomena can be explained by means of the individual interactions and statistical laws.
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QUANTITATION OF HISTIDINE RICH PROTEIN2 RELEASED
BY PLASMODIUM FALCIPARUM IN VITRO
DESAKORN V.1, DONDORP A.M.2, SILAMUT K.1,
PONGTAVORNPINYO W.1, SAHASSANANDA D.1,
CHOTIVANICH K.1, PITISUTTITHUM P.1, SMITHYMAN A.M.3,
DAY N.P.J.2, WHITE N.J.2
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ANTIPLASMODIAL ALKALOIDS FROM THE BARK
OF ZANTHOXYLUM RHOIFOLIUM LAM. (RUTACEAE),
A TRADITIONAL REMEDY USED AGAINST MALARIA

1. Faculty of Tropical Medicine, Mahidol University, BANGKOK, THAILAND
2. Centre for Tropical Medicine, Nuffield Department of Clinical
Medicine, John Radcliffe Hospital, University of Oxford, OXFORD, UK
3. Cellabs Pty Ltd, PO Box 421, Brookvale, NSW 2100, AUSTRALIA

JULLIAN V.1, BOURDY G.2, GEORGES S.3, MAURELCHEVALLEY S.1, SAUVAIN M.1
1. IRD, TOULOUSE, FRANCE
2. IRD, CAYENNE, FRANCE
3. INP, TOULOUSE, FRANCE

The sequestration of erythrocytes containing mature forms of
Plasmodium falciparum in the microvasculature of vital organs
may cause large discrepancies between the peripheral blood parasite count and the total parasite biomass in falciparum malaria.
Excreted products of the parasite might help to estimate this
sequestered biomass. In this study we quantified the stagedependent production and release per parasite of P. falciparum
histidine rich protein 2 (PfHRP2). In order to facilitate this, a sim-

Z. rhoifolium is a medicinal plant traditionally used in French
Guiana, to treat and prevent malaria. Bioassay-guided extractions
of barks of Z. rhoifolium have showed that antiplasmodial activity is concentrated in the alkaloid fraction. Further fractionation
of this extract has yielded seven benzophenanthridine alkaloids,
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dihydronidine, dihydroavicine, nitidine, avicine, oxynitidine,
oxyavicine and one aporphine alkaloid, magnoflorine. In vitro
testing of malarial activity against P. falciparum of the five last
compounds has indicated that the most potent is nitidine, with an
IC50 of 1.8 µg/mL (4.9 µM). The toxicity of the most active compounds has also been evaluated against MCF7, a mamalian
tumoral cell line. Investigation of the traditionnal remedy, a
decoction of trunk barks in water, has showed that nitidine,
avicine and fagaridine are present in the decoction.
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MONITORING AND QUALITY CONTROL OF
ANTIMALARIAL DRUGS IN SENEGAL (WEST AFRICA)
DIALLO I., NDIAYE J.L.A., FAYE B., NDIAYE D., DIOP Y., GAYE O.
Faculté de Médecine, DAKAR, SÉNÉGAL

The international rules of quality control of drugs require that the
pharmaceutical components must be manufactured, treated,
packed and held according to standards’ good manufacturing
practices. The objectives of our were to assess the quality of antimalarial drugs used in Senegal. We carried out a survey between
august 2003 and February 2004 in 5 sentinels site. The methods
used with a sampling of all antimalarial drugs were the visual
inspection, the disintegration test and thin layer chromatography
as recommended by United States Pharmacopea for its simplicity
of use, its modest cost and its adaptation to the fields conditions.
Results showed that 26 samples (10%) of 258 were non conform.
The main concerned drugs were chloroquine (30%) ; the amodiaquine (7.8%) and the sulfadoxine-pyriméthamine (5%).
Artesunate and Quinine tested were both acceptable. The evaluation rate of non conformity showed that sites of Touba (center
of Sénégal) and Richard Toll (north Sénégal) were the most concerned with 10% non conformity. The rural area of Velingara
(south ) and the suburban area of Dakar and and Kaolack (center
Sénégal) were also concerned with respectively 5.3%; 3.6% and
3.33%. 78% of non conform samples came from black market.
Quality control in developing countries must be more involved
particularly in irregular sector because antimalarial treatment
failure has been partly attributed to poor quality antimalarials
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STREET VENDING OF ANTI-INFECTIOUS DRUGS
IN NIAMEY (NIGER): PROFILE OF HAWKERS
AND QUALITY OF DRUGS
IDRISSA H.1, ABSI M.2, BOISIER P.1
1. CERMES, NIAMEY, NIGER
2. LANSPEX, NIAMEY, NIGER

Street vending of many kinds of medication is very popular in
Niger, although drug trade is officialy regulated and should be
done by pharmacists. A survey was conducted in the capital,
Niamey, to establish the drug hawkers’ profile, to document their
knowledge and to understand the manner in which the supposed
adequate drug are selected to meet clients’ expectations .
Samples of anti-infectious drugs were subjected to a quality control. Of 124 interviewed vendors, 20% had attended primary
school and 6% secondary school. Most often, they merely deliver
the medicine chosen by the client. All pills and capsules can be
bought per unit. The majority of vendors is unaware of the
instructions for use. Painkillers, antipyretics and anti-inflammatories are the best selling products. Anti-infectious are in great
demand and amoxicillin is the fourth most frequently sold drug,
before chloroquine. Most products are generics. The country of
production was identifiable for 70% of anti-infectious of which
52% originated from 3 countries: India (30%), France (16%) and
United Kingdom (6%). The quality control performed on 45 specimens showed that 55.5% did not meet pharmacopoeia standards. This survey demonstrates that in informal trade of drugs,
the manner in which drugs are delivered and used, as well as their
quality, are critical issues for public health.
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MANAGING SEVERE MALARIA IN CHILDREN:
ROLE OF TRADITIONAL HEALERS IN TANZANIA
MAKUNDI E.
National Institute for Medical Research, DAR ES SALAAM, TANZANIA

Background and Objectives: Prompt identification of malaria and
adequate treatment are essential for preventing irreparable complications and most malaria deaths can be avoided. With the
introduction of the Rectocap project in Tanzania, we studied the
role of traditional health practitioners in the management of
severe malaria among children under five years in Kilosa and
Handeni Districts, in Tanzania.
Methodology: Community cross sectional study was conducted in
malaria holo-endemic districts including 41 traditional health
practitioners and 84 caretakers using qualitative methods.
Findings: Home management of fever involving sponging or washing by hot water, was widely practiced by caretakers. At traditional
health practitioners compound; five stages through which a child
suffering from severe malaria in the course of healing were identified, including reception, bathing/sponging, diagnosis, treatment
and prevention. The healing process was organized in stages and
failure to abide to the procedure could lead to relapse of degedege,
which was believed to be caused by evil spirits. Referrals to health
facility increased by 50% with introduction of Rectocap Project.
Interpretation and Conclusions: Traditional care is not necessarily
a significant delaying factor in seeking modern health care for
the child with severe malaria. There is therefore a need to foster
joint training on how to manage severe cases between traditional health practitioner and health workers periodically including
operations research to identify modalities of collaboration so as
to reduce mortality amongst children under five years.
Key words: Severe malaria, children under five, traditional healing, Rectocap Project, Tanzania.
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STUDY OF THE SALE OF THE ANTI-INFECTIOUS DRUGS
IN THE STREETS OF DAKAR, SENEGAL
NABETH P.2, CISS M.1, JUERGENS-BEHR A.2, DROMIGNY J.A.2
1. Laboratoire National de Contrôle des Médicaments, DAKAR, SÉNÉGAL
2. Institut Pasteur de Dakar, DAKAR, SÉNÉGAL

We have conducted a study on the sale of anti-infectious drugs in
the streets of Dakar, Senegal.
Its objective was to describe the organization of the drugs informal market, to assess knowledge, attitudes and practices of the
sellers, and to evaluate the quality of drugs sold on that market.
Sellers were asked to answer a questionnaire, and a sample of
every batch of anti-infectious drugs was bought for analysis. A
total of 168 salesmen agreed to take part in the study. For 48.8%
of them, the sale of drugs was an exclusive activity. Most of them
were itinerant (57.1%). Half stated to undergo obstacles in the
exercise of their work, mainly exerted by the police force (46.4%)
and the service of hygiene (10.7%). A total of 1,201 samples of
drugs were collected. The principal drugs were chloroquin
(17.2%), cotrimoxazole (16.5%) and oral tetracycline (11.4%). For
39% of the samples, the name of the laboratory manufacturer
could not be identified. For the drugs whose country of manufacture was known, the majority came from India (37.7%), China
(20.1%) and the United States (18.9%). Most of the time, the
salesman was solicited at the same time to prescribe and deliver
the drug: generally, adequate posology was not respected, in
term of daily amount and duration of the treatment. Our study
shows that it is easy to acquire first line anti-infectious drugs from
streets sellers, in Dakar. These drugs are often prescribed whereas that is not indicated, with incorrect posologies. Their quality is
often defective. It is very probable that anti-infectious drugs sold
in the parallel circuits contribute to the emergence and the maintenance of resistances to antibiotics.
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ASSESSING OPTIONS FOR AN INNOVATIVE MALARIA
CONTROL PROGRAM ON THE BASIS OF EXPERIENCE
WITH THE COLOMBIAN HEALTH SOCIAL SECURITY
SYSTEM

ALTITUDE CHARACTERIZATION AND PHYTOTELMATA
ASSOCIATED WITH SUBGENUS KERTESZIA IN TACHIRA
AND BARINAS STATE, VENEZUELA. ITS POSSIBLE ROLE
IN HIGHLAND AND LOWLAND MALARIA

VALERO M.V., AGUDELO C.

BENÍTEZ J., ARRIA M., RODRIGUEZ-MORALES A.J., OVIEDO L.,
VILLEGAS C., LOBO H., PULIDO J.

School of Medicine-Public Health Insitute, BOGOTA, COLOMBIA

Universidad de Los Andes, CARACAS, VENEZUELA

ABSTRACT Designing and proposing alternative models for
municipal and Departmental malaria control programmes based
on evidence obtained concerning the process of malaria on the
Colombian Pacific Coast and regarding key problems in the malaria control programme before and following health system reform
in 1993. An evaluative study was carried out, comparing the situation before and following the 1993 reform; model design was
also compared. Control programme is understood as being the
institution, the human group and administration in charge of
control activities. The study was carried out in 2002 and 2003, in
the Departments along the Colombian Pacific Coast; the four
departmental capitals, 28 malarial and 5 control municipalities
were included primary and secondary information was obtained
by means of surveys and semi-structured interviews, community
meetings and reviewing documentation in the secretariats of
health, the Vector-borne disease control programme-VBDC, The
following results were obtained: 1. Illustrating and analysing
malarial tendencies in the country and on the Pacific Coast, and
the corresponding institutional transformations in the programme; 2. Characterising the control programme which existed
before 1993; 3. Characterising departmental modes of decentralising the programme; 4. Identifying the effects of reforming the
system and characterising control programme problems; 5.
Comparing the programme with the Expanded Immunisation
Programme (EIP); 6. Comparative analysis of the programme and
identifying current gaps in management capability; 7. Actors’ perceptions regarding the control programme; 8. Values and challenges for an innovative control programme; and 9. Designing a
model for up-dating/adapting the control programme.

Malaria epidemiology is associated with climatic, ecological and
social factors. These defined factors favored its transmission; however, highland malaria is an ecoepidemiological form of presentation less frequent and restricted to areas above the altitude of
1500 masl. In Venezuela this phenomena has been poorly studied,
for this reason we realized a study in locations of Tachira and
Barinas states with an altitude variation between 15 to 1880 masl,
to characterize species of Anopheles (Kerteszia) spp according altitude in those locations. Also we defined associated phytotelmata
vegetation that serves as breeding sites for these mosquitoes. In
the evaluated places (18/45) we found 5 species of subgenus
Kerteszia: An. bellator, An. lepidotus, An. neivai, An. pholidotus y
An. rollai. Only An. bellator was found at an altitude >1500 masl,
in the town of Mata Mula, municipality Las Delicias, Táchira state
(1880 masl). The rest of species were found <1500 masl. Regarding
phytotelmatas, found positives for subgenus Kerteszia, these corresponded to four genus of the family Bromeliaceae: Aechmea
aquilega, A. lasseri, Guzmania squarrosa, G, mitis, G. monostachia,
Tillandsia fendleri, T. elongata, T. tetramtha, T. schultzei, Vriesia
robusta, V. heterandra, V. tequendamae, V. rubra. In the setting of
global change research, climatic variability could be associated
with extreme weather phenomena that could be prone for epidemics in highland places with presence of infected Anopheles,
phytotelmatas and susceptible populations, among other factors.
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EPIDEMIOLOGY OF AMERICAN TEGUMENTARY
LEISHMANIASIS IN DOMESTIC DOGS IN AN ENDEMIC
ZONE OF WESTERN VENEZUELA
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SOME MEDICINAL PLANTS USED IN YEMENI HERBAL
MEDICINE TO TREAT MALARIA

CARDENAS R., SANDOVAL CLAUDIA M., GONZALEZ A.,
RODRIGUEZ-MORALES A., PINEDA JOSE D.L.P., BRICEÒO A.,
BENDEZU H., ROJAS ELINA M., SCORZA JOSE V.

AWADH ALI N.

Universidad de Los Andes, CARACAS, VENEZUELA

Faculty of Medicine and Health SciencesAden University, ADEN, YEMEN

Domestic dogs are not only reservoir hosts of american zoonotic
visceral leishmaniasis (ZVL) but of american zoonotic tegumentary leishmaniasis (ATL) as well, for different reasons. But, still is
controversial to state that dogs are incriminated as ATL reservoir
hosts as there are merely evidence that humans and dogs are likely to be exposed in the same way to sanfly vector. In Venezuela
this issue has been not enoughly addressed, for this reason we
selected a location inside Trujillo city to study ecoepidemiological
conditions as well to survey a significant sample of dogs by
Montenegro Skin Test (MST). Antigen was prepared according to
standard procedure using Le. (V) braziliensis promastigotes
(80µg/ml); response was read 48 hours post-inoculation with an
induration size >5 mm being regarded as positive. Study place is
an endemic mountain semi-urban location ubicated at 850-950
masl with a median rainfall of 150mm/year. We evaluated 61 dogs
in 46 houses with 168 human beings. In human population were
reported 27 cases of ATL (16.07%). With the MST we found 19
positive-reaction dogs (31.15%) (mean MST size of 9.58mm,
95%CI: 8.41-10.75) in 13 houses (28.26%). Multivariated analyses
did not found significant association between domestic MST positive-dog ownership and human ATL cases (RR=1.48, p=0.28).
Although some studies have indicated that dog ownership and
dog infection rates are associated with an increased risk of human
disease in different evaluated places, this question has not been
completely answered in venezuelan studied zones, further
research on it is necessary.

The spread of drug-resistance increases the need for new antimalarial drugs with novel mechanisms of pharmacological action..
The success of artimisinin, isolated from Artemesia annua1,2, and its
derivatives for the treatment of resistant malaria has focused attention on the plants, as a source of antimalarial drugs. Ethnobotanical
information about antimalarial plants, used in traditional herbal
medicine, is essential for the further evaluation of the efficacy of
plant antimalarial remedies and for isolating and identifying of new
antimalarial drugs. In frame of this work, we investigated the management of malaria with traditional herbal remedies in 15 villages
scattered on the coastal plain of four provinces of Yemen including
preparation and administration. The most of remedies have been
taken orally in form of decoction or infusion and paste. Antimalarial
traditional uses of Dodonaea viscosa, Ruta chalepensis, Plantago
major, Cissus rotundifoli, Anisotes trisulcus, Prosopis juliflora,
Momordica balsamina have not been reported so far: Therefore we
recommend that screening of the above mentioned plants for antimalarial activity should be carried out.
1. Likhitwitayawuld, K., Rawiwun Kaewaamatawong, R., et al (1998) J.,
Planta Med.,64, 237. 2. Liersch, R., Soike, H., Stehr, C., Tuellner, H. U.
(1986), Planta Med., 52, 387, (1986)
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MALARIA AND DENGUE EPIDEMIOLOGY IN A URBAN
HOSPITAL OF CARACAS, VENEZUELA, 1998-2004
1

1

1

MALARIA IN THE COLOMBIAN-VENEZUELAN BORDER
CÀRDENAS R.3, SANDOVAL C.4, RODRIGUEZ-MORALES A.2,
ARRIA M.1, MEDINA M.1, ANAYA H.5, BENÍTEZ J.6,

1

RIFAKIS P. , GONCALVES N. , OMAÑA W. , GOMEZ L. ,
MANSO M.1, ESPIDEL A.1, INTINGARO A.1, HERNÀNDEZ O.1,
RODRIGUEZ-MORALES A.2

1. DGSACS-MSDS, SAN CRISTOBAL, VENEZUELA
2. Universidad de los andes, CARACAS, VENEZUELA
3. INS, Dept. Norte Santander and ULA, CUCUTA AND TRUJILLO,
COLOMBIA AND VENEZUELA
4. Universidad de Los Andes, TRUJILLO, VENEZUELA
5. INS, Dept. Norte Santander, CUCUTA, COLOMBIA
6. DGSACS-MSDS, MARACAY, VENEZUELA

1. Perez de Leon Hospital, CARACAS, VENEZUELA
2. Universidad de Los Andes, CARACAS, VENEZUELA

Malaria and dengue still remain as important tropical diseases in
developing countries. In Venezuela, malaria burden is located
mainly at south and northeast. Dengue morbidity is located primarily in northcentral region. Since 3 years ago, we have all
serotypes circulating. Recently also, P. falciparum quinine resistance have been reported. For all these reasons, these diseases
need to be subject of epidemiological surveillance, especially in
non-endemic zones. Herein, we report epidemiology of both disease in a Caracas city urban hospital, Venezuela (1998-2004). For
this period 2187 cases of dengue were registered (1875, dengue
fever and 312, DHF), with 312 cases/year and 14 cases/month.
Higher incidence was in 2001, coinciding with country morbidity
(1156 cases, 52.87% of period accumulated cases; and 1.7% of
national incidence). Malaria cases have been rarely registered in
this institution. Eleven cases were recorded for this period
(1.57±0.98 cases/year). All malaria cases came from endemic zones
and with dengue from Caracas. Patients with malaria were treated with CQ/PQ (P. vivax) and with Quin/PQ (P. falciparum) until
mid-2004 year, since this date are treated with MQ/AS. This epidemiological scenario indicates real needs for give an answer to
the unresolved problem of dengue epidemics in Venezuela as
urban tropical public health problem. Although malaria cases
reported in this study are relatively low, disease surveillance
should be continued in the setting of current epidemics at southern Venezuela.

Social factors (as refugees and people migration) are an important
component in malaria epidemiology. Areas in north South America are
malaria endemic with low transmission level (NW Colombia/W
Venezuela). This border area has particular social issues that influence
epidemiology. In this report we analyzed malaria situation in
Colombian-Venezuelan border, integrating epidemiological information of Tachira (Fernandez Feo Dept.), Venezuela and Norte de
Santander, Colombia (2000-2002), trying to view an ecoepidemiological region without political borders. In analyzed Venezuelan area 648
malaria cases were registered; instead in Colombian area, 9756 cases.
Analyzed surface areas are different, (Venezuela: 1084 km2; Colombia:
15049 km2). Cases/km2 relation was 0.6 cases/km2 for Venezuela and
0.65 cases/km2 for Colombia. Accumulated Venezuelan API was 18.96
and Colombian, 9.03. In whole border area most important vector is
An. nuneztovari and P. vivax is more than 90% of malaria aetiology.
Potential social factors influencing malaria epidemiology in border are:
human movement due to public problems, illegal drug traffic, paramilitaries, kidnapping, poverty, regional public health and health care
systems problems. Last years, population movement trend is Colombia
to Venezuela. Non-prescribed and non-supervised antimalarials access
in Colombian area potentially conditionating future drug resistant.
Border cities rational and sustainable development is necessary to
improve malaria issues related to problems in these areas, where these
problems are delaying an effective disease control in both countries.
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SUBGENUS KERTESZIA SPECIES AND ITS ASSOCIATION
WITH HIGHLAND MALARIA IN WESTERN VENEZUELA
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THE PROCESS OF SOCIAL MOBILISATION DETERMINES
SUSTAINABILITY OF COMMUNITY BASED DENGUE
CONTROL

PULIDO J.R.1, BENÍTEZ J.1, RODRIGUEZ-MORALES A.J.2, OVIEDO
L.3, VILLEGAS C.3, LOBO H.3, BROWN E.2
1. DGSACS-MSDS, MARACAY, VENEZUELA
2. Universidad de Los Andes, TRUJILLO, VENEZUELA
3. DGSACS-MSDS, TRUJILLO, VENEZUELA

TOLEDO-ROMANI M.E.1, VANLERBERGHE V.1, BALY-GIL A.1,
BANDERAS D.2, CEBALLOS E.2, BOELAERT M.1, VAN DER
STUYFT P.1
1. Institute of Tropical Medicine Prince Leopol, ANTWERPEN, BELGIUM
2. Unidad Provincial de Vigilancia y Lucha Antivectorial, SANTIAGO DE
CUBA, CUBA

Anopheles (Kerteszia) spp are implicated as vectors of highland
malaria. Transmission by these species at altitudes >1500 masl and
a rainfall <1000mm/year define this special ecoepidemiological
condition. Additionally, ecological/social factors favored its transmission. Its vectors in Venezuela have been understudied. We
study Kerteszia spp involved in a malaria outbreak ocurred in
locations of western Venezuela (>1500 masl). We evaluated entomological, ecological and epidemiological contidions associated
with this outbreak. In november 1999 an index P. vivax malaria
case was reported in a location of 900 masl in a non-endemic
zone for malaria, few days after, 8 cases of P. vivax were additionally diagnosed in locations above 1500 masl. Population evaluation was made, over 2200 individuals in those locations, 769
slides for smear were made. In the evaluated places we found 51
female adults of 4 species of subgenus Kerteszia: An. homunculus
(65.9%), An. lepidotus (21.9%), An. neivai (7.3%) and An. pholidotus (4.9%). These species were found between 850-1650 masl.
Anopheline captures were made. Regarding phytotelmatas, we
found positives those corresponding to the family Bromeliaceae.
In these plants were found 92 anopheline larvae specimens of 4th
intar. In the setting of global change research, climatic variability
could be associated with extreme weather phenomena that could
be prone for epidemics in highland places with presence of infected Anopheles (particularly of subgenus Kersteszia), phytotelmatas and susceptible populations, among other factors.

Background: Sustainability is one of the main objectives of social
mobilisation projects aiming at the control of vector borne disease. A
“natural experiment” permitted to identify the determinants of sustainability in a community based dengue prevention project in Cuba.
Methods: In 3 health areas of Santiago de Cuba, a pilot community intervention was set up between 2000-2002. We selected
3 control areas where the vertical program was intensified. The
formation of heterogeneous community working groups and the
planning of actions at different levels were key elements. At the
end of 2003, we evaluated the sustainability of the interventions
in both areas. The process of implementation was documented.
Bahavioural change was evaluated through direct observation.
Routine entomological data was collected.
Results: During intervention, we had observed a decrease of
76.3% in the Container Index (CI) in both the pilot and control
areas. After the proyect was handed over, the CI continued to
decrease in the pilot areas from 0.06 to 0.04. In the control areas
the CI attaining again baseline levels. In the pilot areas 29.5% of
the positive breeding sites were in the domestic environment, in
contrast with 93.6% in the control areas. This reflects the differences in behaviour: in the pilot areas 85.5% of the water tanks
were well-covered and 87.5% of the families correctly used
Abate, against 22.5% and 65.5% respectively in the control areas.
Conclusions: The intervention promises to be sustainable, due the
degree of insertion of the social mobilisation strategy into the
vertical program, the leadership of the working groups, and the
capacity building.
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decreased from 49.3% to 2.6%). As a result there was a significant
reduction of more than 74% in the absolute number of all positive containers. After the intervention, CI continued to decrease
from 0.06 to 0.04. Besides, only 29.5% of the positive breeding
sites were found in the domestic environment.
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COST AND COST-EFFECTIVENESS OF PARTICIPATORY
AND VERTICAL AEDES AEGYPTI CONTROL TO PREVENT
DENGUE
BALY-GIL A.4, TOLEDO-ROMANI M.E.4, MANET L.2, LA ROSAMONTOYA M.3, MASO-QUIALA R.3, CARVAJAL-CORDERO M.3,
BOELAERT M.1, VAN DER STUYFT P.1
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AN ECOSYSTEM APPROACH TO HUMAN HEALTH
FOR THE PREVENTION OF DENGUE AT LOCAL LEVEL,
IN COTORRO MUNICIPALITY. CUBA

1. Institute of Tropical Medicine Prince Leopold, ANTWERPEN, BELGIUM
2. Provincial Unit for Aedes Aegypti Control, SANTIAGO DE CUBA, CUBA
3. Municipality of Health, SANTIAGO DE CUBA, CUBA
4. Institute of Tropical Medicine Pedro Kouri, CIUDAD DE LA HABANA,
CUBA

ALVAREZ A.M.1, DIAZ C.1, ALFONSO L.1, FUENTES O.1, DE LA
CRUZ A.M.1, TORRES Y.1, GALINDO B.M.1, CASTRO O.,
MENENDEZ Z., REYES A.1, ACOSTA M., GUZMAN M.G.1,
KOURÍ G.1, GARCIA M.2, MARINE M.A.2, CUELLAR L.2,
CONCEPCIÓN M.2, SARDINAS O., SUAREZ R., IBARRA A.M.2,
BONET M., PIQUERO M.E.3, VALDES I.3, VALERO A.3, LEGRA L.,
VELASQUEZ M., CASTILLO I., VALDES R., NOA N., PORVEN M.,
RICARTE O., FERNANDEZ N., BOISCHIO A., BAZZANI R.,
SUAREZ R.2, BONET M.2, BOISCHIO A.4, BAZZANI R.5

Introduction: The effectiveness and sustainability of the programs
to control Dengue is frequently associated with community integrated participation. There is no information about cost-effectiveness of such programs. We show the results of the complete
economic appraisal from the society point of view of two strategies to control Aedes aegypti mosquito: Vertical control program
and the integrated intervention community-based.
Methods: Economical costs were calculated in 3 health areas of
Santiago de Cuba, Cuba, in witch a pilot community intervention
was set up between 2000-2002. 3 control areas were selected
where vertical program worked intensively. Interviews, direct
observation, documental revisions were used to collect cost and
entomological data. Opportunity cost for different social actors
also was calculated. Reduction in Aedes aegypti foci was chosen
as effectiveness measure.
Results: Economical costs at pre intervention (2000 year) were
comparable in pilot and control areas (243,745.7 vs 263,486.0 usd).
During intervention, in pilot areas, we had observed a decrease of
13% in the recurrent financial cost of the health system. We also
found an increase of 13.5% in the community economic cost
(increase in volunteer time). Proportions of these costs in control
areas during 2001-2002 continued to be the same compared to the
baseline. Reduction in number of foci was similar in pilot and control areas: 459 and 467. Integrated intervention community-based
is more cost effectiveness from the health system point of
view(964.01 Vs 1406.2 usd to reduce one foci) and from the society point of view (1508.3 Vs 1767.3 usd).

1.
2.
3.
4.
5.

Institute “Pedro Kourí”, LA HABANA, CUBA
INHEM, LA HABANA, CUBA
COTORRO MUNICIPALITY, LA HABANA, CUBA
IDRC, MONTREAL, CANADA
IDRC, URUGUAY, URUGUAY

Cuba is geographically located in the proximity to countries with
a high dengue incidence; therefore, the risk of introduction is
constant. Thus, it is necessary to procure effective measures to
prevent a new epidemic. The ecosystem approach to human
health has become increasingly accepted as a way to explain the
inextricable links between humans and their biophysical, social
and economical environments.
Objectives: Developing a strategy to prevent the transmission of
dengue at the local level, integrating ecosystem to the approach
in Cotorro municipality. To promote community participation in
the management of the ecosystem. Methodology: To focus this
new approach, three subsystems of surveillance were thought:
Environmental, Entomological and Clinical-epidemiological with
laboratory support. Further, a social intervention strategy is also
applied. The intersectorial participation is very important part in
each analysis and decision making session of the project.
Results: To date, several workshops and encounters with decision
makers have been carried out in the community. The workshops
have been directed to the identification of new indicators within
each one of the subsystems, as well as to the collection of environmental and entomological data based on the information provided by workers of the vector campaign.
Conclusions: The best moment for the integrated analysis and
decision making should be during the Health Councils that are
carried out at the District level. The social participation is crucial
to approach an integrated and participative strategy towards the
control of a health problem like dengue.
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COMMUNITY ORGANIZING VS. AEDES AEGYPTI
CHEMICAL CONTROL: EFFECTIVENESS AND
SUSTAINABILITY COMMUNITY TRIALS BASED
TOLEDO-ROMANI M.E.3, BALY-GIL A.3, BISSET J.A.3, RODRIGUEZ
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Background: Several approaches had been used to achieve effective and suitable dengue vector control. However, long tern
behavioural change is more likely when the people are involved
in defining and finding solution for self problem. We summarized
the results of community trials (Aedes aegypti chemical control
and community organizing intervention), in selected areas of two
cities of Cuba.
Methods: The first was conducted in Guantanamo city in 2001.
Perifocal and intensive spraying treatment was carried out. The
strategy included provision of new plastic tanks with hermetic
closing. The second one was in Santiago de Cuba between 20012002. Community working group were integrated by different
community leaders. Action plans were elaborated by the community to eliminate environmental risk. In both cities the intervention process was documented. A survey, interviews and direct
observations were conducted to evaluate behaviour change.
Vertical program routine entomological data was collected.
Results: In Guantanamo significant decrease of container index
(CI) (from 0.7 to 0.1) occurred in the first month, but 6 month
later an increment to 2.7 was detected. 60.7% of breeding sites
was found in not covered new water tanks.
In Santiago we observed significant behavioural changes at family and community level (the number of uncovered water tanks

CLINICAL DESCRIPTION OF DENGUE FEVER IN ADULTS.
DENGUE EPIDEMIC IN HAVANA, 2001-2002
CASTRO PERAZA O., GONZÀLEZ D., MARTÍNEZ A., KOURÍ G.,
GUZMAN M.G.
Institute of Tropical Medicine “Pedro Kouri”, CIUDAD DE LA HABANA,
CUBA

These DHF/DSS outbreaks have continued to show up throughout
the region to the present time making the knowledge of facts
that may contribute to the lowering of the mortality rate very
important. From June, 2001 to February 2002, 921 cases were
admitted in IPK hospital with dengue fever and dengue hemorrhagic fever. A retrospective-descriptive study was undertaken in
which 277 clinical record of the patients admitted in the IPK during this epidemic were analyzed. 54 patients were classified as
DHF/DSS and 223 as classic dengue. This last group was divided
into 79 cases without thrombocytopenia nor bleeding, 46 with
thrombocytopenia without bleeding, 48 with bleeding without
thrombocytopenia, and 50 with thrombocytopenia and bleeding.
The age group most affected was the one of between 25-34 years.
Men suffered DHF/DSS in a major proportion, and regarding the
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race distribution there were no differences. Asthma bronchial
was a frequent previous health condition in the dengue hemorrhagic cases. The most important symptoms were fever, headache,
myalgia, arthralgia, retro-orbital pain, vomiting, abdominal pain,
skin rash, and bleedings. The abdominal ultrasound demonstrated a thickening gallbladder wall in 35.18% and pleural effusion
in 20.37% of the cases with DHF/DSS not detected by physical
examination or X-ray. The clinical picture is similar to those
reported in others studies. The ultrasound was very useful in
detecting serous effusion in the early stage, and thickening gallbladder wall was the sign with indicative of severity.

was not reported in Martinique during the post-1999 epidemics,
suggesting that cross-reactive immunity is not the only factor to
incriminate for the origin of dengue hemorrhagic fever. Finally,
the co-circulation of different serotypes of dengue virus that is
now documented in several countries in the Central American Caribbean region, like for instance in Venezuela, is reminiscent of
the hyper-endemic situation known in South-East Asia.
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SINGLE ACUTE PHASE SERUM TO DISTINGUISHED
PRIMARY TO SECONDARY DENGUE INFECTION USING
AN IMMUNOGLOBULIN G AVIDITY TEST
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MATHEUS S., DEPARIS X., LABEAU B., LELARGE J., MORVAN J.,
DUSSART P.

PROTECTION OF MICE AGAINST DENGUE 2 VIRUS
CHALLENGE USING NS1 PROTEIN PRIMING AND ORAL
ATTENUATED SALMONELLA ENTERICA SEROVAR
TYPHIMURIUM EXPRESSING SECRETORY NS1
AND YERSINIA PESTIS F1 FUSION PROTEIN, RNS1:CAF1,
VACCINE BOOSTING WITH AMPHOTERICIN B

Pasteur Institute, CAYENNE, FRENCH GUIANA

For clinical and epidemiological purposes, it is necessary to be able
to classify between dengue virus infection, primary to secondary
serological responses. The hemagglutination inhibition (HI) test,
currently recommended by the WHO, remains complicated to
carry out. We developed an enzyme-linked immunosorbent assay
(ELISA) based on changes in the avidity of immunoglobulin G (IgG)
during the infectious episode. This test can distinguish between
primary and secondary infections using a single sample collected
during the infection. We took 1140 avidity measurements with 118
pairs of serum samples or sequential samples taken from patients
classified as having primary or secondary infection according to
the WHO criteria. The mean percentage avidity was significantly
lower during primary infection (25.9%) than during secondary
infection (66.3%) (p < 10-10). The test had a sensitivity of 82.7%
(95% CI: 79.0-86.6) and a specificity of 77.5% (95% CI: 73.3-81.7).
Given the classification bias associated with the HI test, the performances of our ELISA were undoubtedly underestimated. By
analyzing only blood samples collected between the third and seventh day of the illness, during which most clinical complications
occur, the sensitivity and specificity of the test were respectively
95.1% (95% CI: 92.6-97.7) and 80.0% (95% CI: 75.3-84.7). This
rapid and simple test appears to be an excellent alternative to the
HI test to distinguish between primary and secondary infection, in
particular during the acute phase of dengue.

LIU W.T., LIN W.T., TSAI C.C., CHUANG C.C., HUNG Y.W.,
HSU H.L., LIN H.C., LIU Y.T.
National Defense Medical Center, Institute of Preventive Medicine,
TAIPEI, TAIWAN

A recombinant strain (SL3261/pLT105) of attenuated Salmonella
enterica serovar Typhimurium capable of expressing the dengue
virus (DENV) non-structural protein 1 (NS1) and Yersinia pestis F1
fusion protein, rNS1:Caf1, via the Caf1M chaperone/Caf1A usher
secretion pathway was generated. Immunological evaluation was
performed in a murine model by oral alone or protein prime-oral
boost regimen and the antibody response and the protective efficacy were monitored. The results showed that mice received single oral dose of 1x 10 9 cfu of SL3241/pLT105 induced low levels
of IgG sera titer to NS1 and conferred limited protection against
intracranial dengue virus challenge, whereas, orally co-immunized with amphotericin B (AmB) had significantly increased the
antibody titers as well as the protective immunity. The groups of
mice immunized with single parenteral dose of NS1 (20 microg/
mouse) priming followed single oral SL3261/pLT105 boost irrespective of AmB induced highest anti-NS1 antibody titers compared to other groups, nevertheless, a superior protective efficacy against DNEV infection was observed in the group of mice coimmunized with AmB and all the mice were protected, suggesting that boosting AmB may also boost the cell-mediated immunity of SL3261/pLT105. Together the results suggest AmB is likely to
serve a role as an adjuvant to enhance the immune response of
oral live Salmonella vaccine, and moreover, the parenteral priming-mucosal boosting immunization regimen of one dose of NS1
and one oral dose of SL3261/pLT105 with AmB may be a promising strategy to generate more robust immune response for protection against dengue infection.
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EFFECTIVENESS OF HEALTH EDUCATION FOR THE
CONTROL OF HOUSE DUST MITES AND COCKROACHES
IN SEOUL, KOREA
REE H.I., HONG C.S., JEONG K.Y., LEE J., LEE I.Y., YONG T.S.
Dept. of Parasitology and Institute of Tropical Medicine Brain Korea 21
Project for Medical Science Yonsei University College of Medicine,
SEOUL, REPUBLIC OF KOREA

House dust mites and cockroaches are the most potent producers
of aeroallergens indoors. Avoidance of exposure to domestic
allergens is believed to be a critical element of integrated strategies for prevention and management of allergic diseases.
Therefore we evaluated the efficacy of health education and follow-up visits to encourage reduction of indoor arthropod allergens. Among 201 homes enrolled in 1999 for base-line survey, the
houses of 63 volunteers were included in the post-intervention
follow-up surveys for two years. Predominant mite species and
percentage of houses infested by them were 77%
Dermatophagoides farinae, 9% D. pteronyssinus and 8%
Tyrophagus putrescentiae. Comparing between 1999 and 2001
infestations, before and after education on aeroallergen control,
mite abundance was reduced by almost 98%, from 23.7 to 0.57
mites/g of dust on average. In 1999, cockroaches were detected in
62% of homes: 36% Blattella germanica and 35% Periplaneta
spp., including 9% double infestations of B. germanica plus
P. americana. No houses with multiple Periplaneta spp. were
detected among 55 P. americana, 3 P. fuliginosa and 2 P. japonica
infestations. Following intervention, cockroach infestation rates
decreased to 22% of houses in 2000 and 23% in 2001. More
importantly, mean cockroach densities per infested house were
reduced by over 97%, from 36.4 to 0.99/home per five days of
trapping. In conclusion, continuous and repetitive health education was found to result in the effective control of domestic
arthropods, and may help to reduce the allergy symptoms.
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RE-EMERGENCE OF DENGUE TYPE 3 VIRUS IN
MARTINIQUE AND SAINT-MARTIN (FRENCH WEST INDIES):
GENETIC CHARACTERIZATION AND IMPLICATIONS
PEYREFITTE C.N.1, PASTORINO B.1, BESSAUD M.1, LASTRUCCI C.1,
MARTIAL J.2, CESAIRE R.2, COUISSINIER-PARIS P.1,
GRANDADAM M.1, TOLOU H.J.G.1
1. IMTSSA, MARSEILLE ARMÉES, FRANCE
2. Centre hospitalo-universitaire, FORT-DE-FRANCE, MARTINIQUE, FRANCE

Dengue type 3 virus (DENV3), subtype 3, is emerging in Central
America and the Caribbean since 1994. At that time, until 1999,
epidemics in the islands of the French West Indies were due to
viruses of the serotypes 1 and 2. However, in 1999, we identified
DENV3 in Martinique, where this serotype had not been detected
for 20 years. During a winter epidemic in 2003-2004, we identified viruses of the same serotype in Saint Martin island. Genetic
characterization showed close homology of different isolates,
indicating a probable common ancestor of the viruses. These
results confirm the epidemiological success of DENV3 of Asian origin in the Central American - Caribbean region. They indicate a
risk of severe dengue in large populations with cross-reactive
immunity. However, aggravation of dengue clinical presentation
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DEVELOPMENT OF AN IN VITRO ASSAY USING HUMAN
MONOCYTE-DERIVED DENDRITIC CELLS TO ASSESS
POTENTIAL MARKERS OF SAFETY AND
IMMUNOGENICITY OF LIVE-ATTENUATED DENGUE
VACCINE CANDIDATES

THE USE OF INSECTICIDE TREATED MATERIALS
FOR DENGUE VECTOR CONTROL IN THE AMERICAS
MCCALL P.1, KROEGER A.2, LENHART A.1
1. Liverpool School of Tropical Medicine, LIVERPOOL, UK
2. TDR-WHO, GENEVA, SWITZERLAND

SANCHEZ V.1, HESSLER C.1, DE MONFORT A.1, LANG J.1, GUY B.2

In Latin America, dengue fever has become of major importance
in poor urban and semi-urban areas where its mosquito vectors
proliferate. In the absence of a vaccine, mosquito control remains
the most effective strategy to prevent dengue transmission. In
semi-urban areas of Mexico, Venezuela and Haiti, cluster randomized trials assessed the impact of different insecticide treated
materials (ITMs) on the local Aedes aegypti populations. The ITMs
deployed were insecticide treated window curtains (Mexico),
insecticide treated window curtains and water jar covers
(Venezuela) and insecticide treated bednets (Haiti). Household
level entomology surveys including larval and pupal surveys, ovitrapping and adult catches were performed at baseline and at regular intervals after the placement of the interventions. Results
indicate striking differences in larval and pupal abundance,
oviposition, and adult density between houses with the interventions and those without. Households with insecticide treated window curtains experienced an immediate drop in household-level
breeding of 54%, while 62% of households with both impregnated curtains and water jar covers experienced an immediate
drop in household-level breeding. Although insecticide treated
bednets would not necessarily provide a protective barrier
against day biting Aedes aegypti mosquitoes, 58% of households
with impregnated bednets experienced an immediate drop in
household-level breeding. Evidence for community-wide effects
of the interventions was also observed in all three studies. The
pros and cons of each method and their prospects for dengue
control on a wider scale will be discussed.

1. Sanofi Pasteur, MARCY, FRANCE
2. Sanofi Pasteur, MARCY LETOILE, FRANCE

Dengue is an important threat for world public health. Different
vaccines are under development, and in this respect, candidates
are currently assessed using a battery of in vitro and in vivo assays
before moving on to humans. It is important to also assess vaccine
characteristics on human primary cells. Among them, dendritic
cells (DC), the most efficient antigen-presenting cells (APC), are the
first targets of dengue virus infection. In this study, we used flow
cytometry to compare the consequences of such an infection by
Dengue serotype 2 Live Attenuated Vaccine (LAV2) or its parental
strain, and optimal conditions of infection have first been defined
by a mathematical approach. After surface and intracellular labeling, flow cytometry allowed studying phenotypical and functional
modifications in both infected and non-infected DC populations.
Infection by both parental and attenuated strains increased the
expression of the phenotypic markers CD80, CD86, CD40, CD1a,
HLA ABC and CD83, demonstrating cellular activation. In addition,
stimulated DCs produced TNFa, and to a lower extent, IL6. Of
importance, while parental virus induced cytokine production
both in the infected and non-infected populations, LAV2-induced
cytokine production was restricted to the infected population. In
conclusion, we have developed an in vitro assay on primary human
dendritic cells, which may provide useful information on the
immunogenicity and safety of dengue vaccine candidates. Such an
assay is currently used to evaluate the 4 serotypes of different vaccine candidates.
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POSSIBLE CORRELATION BETWEEN CLINICAL SEVERITY
OF DENGUE AND GENETIC VARIATIONS OF FRENCH
POLYNESIAN VIRAL STRAINS

COMMUNITY PARTICIPATION IN AEDES AEGYPTI
CONTROL: LESSONS LEARNT FROM FIVE YEARS
OF RESEARCH IN THE HEALTH AREA “26 DE JULIO”,
HAVANA, CUBA

ROCHE C.3, LAILLE M.3, CASSAR O.2, MURGUE B.1 .
1. Institut de Recherche pour le développement, PARIS, FRANCE
2. Institut Pasteur de Nouvelle Calédonie, NOUMÉA, NOUVELLE CALÉDONIE
3. Institut Louis Malardé, PAPEETE TAHITI, POLYNÉSIE FRANÇAISE

PÉREZ D.1, SÁNCHEZ L.1, ALFONSO L.1, BOELAERT M.2, VAN
DER STUYFT P.2, LEFÈVRE P.2
1. Pedro Kourí Institute, HAVANA, CUBA
2. Institute of Tropical Medicine, ANTWERP, BELGIUM

We compared the full genome sequence of 9 clinical isolates of
dengue virus obtained during and after the 1989 dengue-3 epidemic peak in French Polynesia. These isolates, that belong to
genotype I considered as a virulent one, showed a total of 25 aa
substitutions. When tested into the human erythroleukemia cell
line K562, they induce either a low, a moderate or a high cell
growth inhibition. The level of inhibition in K562 cell line, not
always correlated to the degree of severity of the disease, might be
a good indicator of the virulence of the isolate itself, as host factors
can’t interfere in the inhibitory effect observed. Some substitutions
as charge changes in NS1 and NS5, side chain difference in NS1, loss
of the E-153 potential glycosylation site and a 11 an insertion in the
3’NCR appeared to be associated to the level of K562 cell growth
inhibition and thus might be implicated as virulence determinants.

Looking for effective approaches to Aedes aegypti control is one
of the priorities of the Cuban health authorities. To enhance
effectiveness, we examine strategies oriented towards a more
active involvement of communities in control activities. This study
presents a sociological perspective on one of the pilot studies to
stimulate community participation. The pilot study in the health
area 26 de Julio (La Havana) 1999-2004 was analyzed as a retrospective case study. The case is based on an exhaustive content
analysis of project documents and on empirical observations of
the sociologist in the research team. The context and the research
experience are described and a critical analysis of the underlying
concept of community participation is provided. Findings show
that the pilot study was a dynamic process influenced by selfreflection of the research team, scientific discussions with partner
institutions and changes in the epidemiological context provoked
by two dengue outbreaks during the study period. Community
participation evolved from being just one component in Aedes
aegypti control guided by the health staff, into a learning and
empowering process for the people. This change in the concept
of participation was reflected in the progress of the research, the
participatory mechanism involved, and in the evaluation process.
The approach resulted in a demonstrable effect on entomological
indices (Breteau Index) during a five-year period, as shown elsewhere.The lessons learnt are useful for the Cuban Aedes aegypti
control program and might prove to be relevant in other settings.
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IDENTIFICATION OF RECEPTOR MOLECULE FOR DENGUE
VIRUS FROM MOSQUITO CELL LINE

COMMUNITY CAPACITY BUILDING LEADS TO
SUSTAINABLE DENGUE PREVENTION AND CONTROL

THAISOMBOONSUK B.1, UBOL S.2, PETMITR S.3, JITTMITTRAPHAP
A.3, WICHIT S.3, USAWATTANAKUL W.3, SUZUKI Y.4

SANCHEZ L.2, PEREZ D.2, KOURI G.2, GUZMAN M.G.2, ALFONSO
L.2, BOELAERT M.1, VAN DER STUYFT P.1

1. Armed Forces Research Institute of Medical Sciences, BANGKOK,
THAILAND
2. Faculty of Science, Mahidol University, BANGKOK, THAILAND
3. Tropical Medicine, Mahidol University, BANGKOK, THAILAND
4. Department of Biochemistry, University of Shizuoka School of
Pharmaceutical Sciences, SHIZUOKA, JAPAN

1. Prince Leopold Institute of Tropical Medicine, ANTWERP, BELGIUM
2. Institute of Tropical Medicine Pedro Kouri, HAVANA CITY, CUBA

Develop sustainable strategies is a mayor challenge for dengue
control programs. We analyzed the process and results of community-based dengue prevention in Playa, Havana. Municipal and
health area staff were trained in research methodology, the use of
Geographical Information Systems (GIS) and data management.
Local leaders acquired skills to design and implement communication and social mobilization strategies for Aedes control, and family doctors and nurses to facilitate participatory process in their
communities. In 2000 GIS were implemented and risk surveillance
became functional in the municipality. In one pilot health area,
community groups, guided by family doctors and nurses, identified
behavioral and environmental risks and planned and executed
Aedes control activities. Local leaders developed a communication
and social mobilization strategies. An intersectoral group support
the activities. Two dengue outbreaks were timely detected and
controlled. End 2002 the experience was propagated in other areas
by local health staff. Still more emphasis was put on micro-level
intersectoral action. The house index in the pilot area decreased
from 3.72 in 2000 to 0.61 in 2002 and continued to decline to 0.02
at the end of 2004. Dengue seroprevalence in the intervention area
was lower than in neighboring areas. The first results in the extension areas are as promising, both at the process level and in terms
of outcome. The intervention focused on building community
capacity and led to a sustainable dengue prevention strategy.

Dengue virus, a causative agent of DF, DHF and DSS, causes important public health problems in tropical and subtropical areas.
There is no effective treatment and no vaccine available to prevent disease. The initial binding of a virus to a target cell is a critical determinant of cell and tissue tropism, and thus pathogenesis.
Several proteins and carbohydrates are identified as the putative
receptors of dengue virus. In this study, identification of the structure of the receptor molecule for dengue virus from the host cell
(mosquito cell line) and comparison of the structure of receptor
molecule for dengue virus between the mosquito cell line (AP-61,
from Aedes pseudocultellaris larval stage) and mammalian cell line
(LLC-MK 2, from the kidney of a rhesus monkey) were performed.
Both mosquito and mammalian cell lines were cultured and
packed, and stored at –70 °C. The total phingolipid was extracted
from both packed cells by chloroform/methanol method. Then,
the total sphingolipid was applied into a Q-Sepharose column, and
the neutral and acid glycosphingolipid (including gangliosides)
was collected. The gangliosides or glycosphingolipid was run on a
thin layer chromatography plate (Polygram Sil G plate, Nagal,
Germany). Then, the thin layer chromatography/virus binding
assay was performed to determine the binding property. At the
result, the reaction bands were observed as a blue color on the
plate, and were scaned by office scanner, and the figures were
incorporated into a computer and printed out.
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SEVERE DENGUE 1 OUTBREAK IN FRENCH POLYNESIA
DURING 2001: LABORATORY FINDINGS
LAILLE M., VIALLON J., ROCHE C.
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INSTITUT LOUIS MALARDE, PAPEETE TAHITI, POLYNESIE FRANCAISE

PROFILE OF DENGUE VIRAL ILLNESS IN HEALTH CARE
WORKERS

An extensive and severe dengue 1 (DEN-1) epidemic occurred in
French Polynesia in 2001 with 33,000 reported cases to the Health
Direction of the Ministry of Health. Based on clinical dengue cases
notified by the practicians, the incidence rate was 16% for the
Society archipelago where live more than 80% of the population.
Of the 4,136 serum samples tested, 1,947 (47%) were positive for
dengue either by viral detection, isolation, or by anti-dengue IgM
detection. A total of 1,379 patients were admitted to all public
and private hospitals. The severe forms of the disease, dengue
hemorrhagic fever (DHF) and dengue shock syndrome (DSS), were
reported in 355 (25.7%) and 278 (20.2%) cases respectively; the
incidence rate of DHF/DSS was 2.7/oo. Eight fatalities among children aged 18 months to 12 years were reported. Of 156 dengue
laboratory-confirmed DHF/DSS patients, primary infections
occurred in 9.6% after serologic testing and were observed in
73% in infants younger than one year old (the youngest being 3
months old). Phylogenetic analyses of the E glycoprotein gene
(1,485 nucleotides) showed that this DEN-1 strain belonged to
genotype IV. With a minimum nucleotide divergence of 3.3%
with A88 (Indonesian strain isolated in 1988 in Jakarta), this last
outbreak in French Polynesia in 2001 was probably due to the
introduction of DEN-1 virus from Southeast Asia.

AGGARWAL P., BHOI S., GUPTA V., GOEL A.
All India Institute of Medical Sciences, NEW DELHI, INDIA

Research question: To study the profile of Health Care Workers
reporting the emergency ward of a teaching hospital in a tropical
country.
Methodology: Inclusion: All adult HCWs presenting with a short
duration of fever, found positive for Dengue IgM antibodies.
Exclusion: Patients with pneumonia, malaria or other cause of
fever, and primary hematological disorders. Study Design:
Observational prospective non interventional study. Setting:
Emergency Ward, AIIMS. Period: July to October 2004.
Methods: All patients presenting with fever, underwent a pointed clinical examination to look for symptoms of headache, myalgia, arthralgia, headache, petechiae, epistaxis, gum bleed,
hematemesis, melena, hematochezia, vaginal bleed, hematuria,
hepatosplenomegaly. The patients underwent a platelet count
and USG of the abdomen besides other tests.
Analysis: Stata version 8 Observations and Results: A total of 21
HCWs included in the study. 12 were young (20-30 years) females,
10 nurses, involved directly with patient care. Arthralgia, myalgia
and headache were the commonest presenting symptoms.
Bleeding manifestations were mostly petechiae. Illness was self
limited with mean platelet count over 1L/cmm. None of the HCWs
reported a needle stick injury or mucocutaneous exposure.
Conclusions: Dengue is usually self limited and mild in HCWs.
Body aches are the most common presenting feature. The route
of exposure needs to be studied more elaborately.
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COMMUNICATION FOR BEHAVIORAL CHANGE IN AEDES
AEGYPTI CONTROL. A PARTICIPATORY APPROACH
GONZÁLEZ L.1, SÁNCHEZ L.M.2, PÉREZ D.1, SÁNCHEZ L.1,
ALFONSO L.1, VAN DER STUYFT P.3, LEFÈVRE P.3
1. Pedro Kourí Institute, HAVANA, CUBA
2. Clininc 26 de Julio, HAVANA, CUBA
3. Institute of Tropical Medicine, ANTWERP, BELGIUM

PAHO/WHO proposes to implement social communication strategies to achieve and sustain specific behavioural changes in Aedes
aegypti control. This study presents a participatory approach to the
design, implementation and evaluation of a local communication
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RT-PCR (4/20: 20%), virus isolation by cell-culture/mosquito inoculation (7/20: 30%) and/or MAC-ELISA (16/30: 53%). Both dengue
type-1 (D-1) and dengue type-2 (D-2) viruses were isolated and
their relative frequencies in these patients and the wild mosquito
vector populations were similar. The dengue type-2 virus envelope (E) gene was directly sequenced from the serum samples and
wild mosquitoes. These sequences were most closely related to
one cluster of ‘American-type’ strains, but not with the D-2 virus
isolates from a Colombian city (Barranquilla) where DHF was
endemic. Despite these D-2 viruses being only associated with
mild DF, even from sequential D-1V and D-2V infections, the E
gene encoded several amino-acid substitutions which were also
present in dengue type-2 viruses associated with DHF in the
American region (e.g. amino-acid 390-D to N). The analysis of the
E protein and other viral protein (e.g. NS1 and NS3) sequences, in
the study of dengue virus virulence markers, is being performed.

strategy in Aedes aegypti control. The study was carried out in
Playa municipality, Havana. The communication strategy was
designed to encourage people to analyze the situation of Aedes
aegypti in their area and design their own solutions. Behaviors
related with an increase of Aedes aegypti breeding sites were identified through a participatory diagnosis. Workshops were conducted with health staff, local leaders and the population to define the
target groups, elaborate the prevention messages, and identify
communication channels and set of responsibilities for implementing the strategy. Behavioral changes indicators were created for
evaluating the impact of the strategy. The participatory approach
to the communication strategy allowed a better focused identification of the target population. Children and elderly were selected
due to their free time to participate in Aedes aegypti control activities. The strategy focused on behaviors proposed by the people;
hence the promoted behaviors were more acceptable and feasible
for them. The communicational supports were more adequate to
the local human and financial resources. This aspect would guarantee the sustainability of the actions once the study finishes.
Health professionals, local leaders and the population involved in
planning and implementing the strategy declared that despite the
process was time consuming and difficult, it was useful and instructive for them and for the community.
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THE EPIDEMIOLOGY OF DENGUE VIRUS INFECTION
IN CHENNAI CITY, SOUTH INDIA
ARUNACHALAM N.
Centre for Research in Medical Entomology, MADURAI, INDIA

Dengue fever (DF) is one of the major public health problems in
Southeast Asia. Chennai City had reported higher number of DF
cases over the last five years in south India. Dengue outbreak was
reported in Chennai City in 2001 which was predicted well in
advance based on Breteau index (BI) and collating with transmission parameters. Majority of DF cases were <15 year age-group
and infants (<1 year) constituted about 20% of DF cases.
Surveillance of dengue vector Aedes aegypti showed that vector
breeding was observed throughout the year with BI ranging from
19.7 (June2001) to 65.4(November, 2001). Man vector contact was
recorded in all months including dry season (February to June).
Cemented containers, plastic/metal drums having capacity to hold
more than 15litres portable water was found potential breeding
habitats. However, during rainy season discarded containers
(unused tyres, grinding stones, plastic and metal containers) lying
in and around peridomestic areas enhanced breeding of dengue
vector. Chennai City could be considered as hyper endemic for DF
because all four serotypes of dengue virus were found circulating
in the study areas with DEN1 as predominant (3 positives in Ae.
aegypti) followed by DEN3 (2 positives) and 1 each as DEN2 and
DEN4. A KAP survey was conducted and majority of the respondents (97.8%) were not aware of DF and its vectors. Development
of an effective and efficacious IEC package is in progress. A strategy has been developed for an integrated community based vector control in Chennai city since March 2004.
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AEDES AEGYPTI PUPAL PRODUCTIVITY STUDIES
IN COLOMBIA
FALCONAR A.K., ROMERO-VIVAS C.M.
Universidad del Norte, BARRANQUILLA, COLOMBIA

Barranquilla is Colombia’s main seaport and also has an international airport with connections to countries where DHF occurs
throughout the year (e.g. Venezuela). We have established a GIS
recorded Aedes aegypti surveillance program in neighbourhoods
where there are either a high (Rebolo and Los OLivos) or low
(Siape) level of dengue virus transmission. Basic entomological
studies (Ae. aegypti indeces:HI, BI, CI) have been performed
throughout these study areas during both the wet and dry seasons, as well as recording vector breeding site parameters (e.g.
container types, capacities and materials (cement, plastic or
metal), locations, covered/uncovered, water volumes, pH and temperature ranges and levels of detritus). Ae. aegypti pupal productivity has been fully evaluated in each of these study areas during
the wet and dry seasons by both total (actual) pupal enumerations
and the development of an accurate, simple and rapid sampling
(‘sweeping’ coupled to adjusted calibration factors) method to
estimate the total pupal numbers in the most productive vector
breeding sites, large (20-6,412L) ground-based water storage containers of different shapes, capacities and water levels. The results
of these studies will be used to appropriately focus Ae. aegypti
control efforts in this city to reduce the circulation of the dengue
virus serotypes/strains already present and the likelyhood of virulent (DHF-associated) dengue virus strains from becoming established in Barranquilla. These studies were supported by the World
Health Organisation through a ‘Multi-country Validation Study of
Aedes aegypti Pupal Productivity Survey Methodology’.
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ENZYME-LINKED IMMUNOASSAY FOR DENGUE VIRUS
IGM AND IGG ANTIBODIES IN SERUM AND FILTER
PAPER BLOOD
CHI MAI V.1, BINH T.1, HUNG L.Q.1, GIAO P.1, LAN PHUONG H.2,
DE VRIES P.2, NGA T.2, DE VRIES P.2, GROEN J.3,
NAGELKERKE N.4., KAGER P.2
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ANALYSIS OF DENGUE TYPE-2 VIRUSES FROM
A COLOMBIAN URBAN AREA WHERE DENGUE
HAEMORRHAGIC FEVER IS ABSENT
ROMERO-VIVAS C.M.

Cho Ray Hospital, HO CHI MINH CITY, VIETNAM
Academic Medical Center, AMSTERDAM, NETHERLANDS
Focus Diagnostics, CYPRESS, CA, USA
UAE University, AL AIN, UNITED ARAB EMIRATES

The reproducibilty of dengue IgM and IgG ELISA was studied in
serum and filter paper blood spots from febrile patients.
Methods: 781 pairs of acute (t0) and convalescent sera, obtained
after three weeks (t3) and 161 corresponding pairs of filter paper
blood spots were tested with ELISA for dengue IgG and IgM. 74
serum pairs were tested again in another laboratory with similar
methods, after a mean of 252 days. ELISA optical density readings
were expressed as index values (IV).
Results: Cases were classified as past dengue (54%) acute primary
(33.5%) or secondary (2.6%) dengue. Correlation between IgGt0
and IgGt3 in “past” or “no dengue” was high (R2 = 0.861).
Significant differences between IgGt0 and IgGt3 in the repeated
tests were found. Filter paper IVs were poorly correlated to serum
IVs, being more variable and lower with a mean (95% CI) differ-

Universidad del Norte, BARRANQUILLA, COLOMBIA

Serum samples from suspected dengue fever (DF) cases were collected in an isolated urban area of Colombia where dengue
haemorrhagic fever (DHF) had never been reported. Dengue virus
infections were confirmed using; 1) the nested RT-PCR, 2) C6/36
cell-culture and 3) adult Aedes aegypti-inoculation followed by
serotype-specific indirect immuno-fluorescent or immuno-blot
assays using monoclonal antibodies (MAbs) specific for the envelope (E) or non-structural-1 (NS1) proteins and by 4) IgM- and IgGcapture enzyme-linked immunosorbent assays (ELISAs). Sixtyseven percent (20/30) of the serum samples were positive for
recent/current dengue virus infections by a combination of the
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ence of 0.82 (0.36 to 1.28) for IgMt3, 0.94 (0.51 to 1.37) for IgGt0
and 0.26 (-0.20 to 0.71) for IgGt3. There was a poor agreement
between serum and filter paper based diagnostic classification
(kappa value 0.44) No significant decay of serum of filter paper
IVs during storage was observed. Despite the variability in IVs,
diagnostic misclassification was rare.
Conclusion: Dengue antibody ELISA in serum is not very precise,
and diagnostic confirmation should be based on paired serum
samples. ELISA on filter papers suffers from random variability
and is not suitable for diagnostic confirmation of individual
patients, but it can be used for sero-prevalence studies.
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THE SCHOOL AS CENTRE OF THE COMMUNITY
PARTICIPATION FOR VECTOR CONTROL AND DENGUE
PREVENTION
DE LA CRUZ A.M.1, FUENTES O.1, TORRES Y.1, DIAZ C.1,
VALDES M.I.2, BRUZON R.Y.1, LEFEVRE P.1
1. Tropical medicine Institute “Pedro Kouri”, HAVANA CITY, CUBA
2. Educational Municipality Unit, Playa, HAVANA CITY, CUBA

The strategies based on education play an important role in the
need for modifying the behaviors that help to increase the risk of
outbreaks. The school, as a social institution, is able to develop
habits, abilities and attitudes that make it possible to modify
those behaviors since early ages. All the schools from the local
government were selected for the experiment. Before and after
the most recent outbreaks, a formative research was carried out
through surveys to parents and students, participatory and non
participatory observation, interviews as well as group discussions.
As a result of the research, the relationship between the school
and the community was found in reference to the development
of dengue vectors, risk perception, dengue surveillance and the
living conditions and lifestyles that affect the environment. After
the outbreak, there was better knowledge and more positive attitudes in reference to mosquito. However, there are still beliefs
and practices that are against an effective vector control, such as
the lack of knowledge about the real causes for the existence of
the mosquito in the neighborhood, the over and underestimation
of certain usual behaviors, as well as the low risk perception.
These results are being used by educators and researchers in the
implementation of a new program carried out in the previously
mentioned schools; at the same time, it can be adjusted to the
local situation and guarantees its sustainability.
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PASSIVE DENGUE SURVEILLANCE IN PATILLAS, PUERTO
RICO, TIME FOR A CHANGE
BEATTY M., MUÑOZ J., HUNSPERGER E., CLARK G.
Centers for Disease Control and Prevention, SAN JUAN, PUERTO RICO

Background: In Puerto Rico, where dengue is endemic, the US
Centers for Disease Control and Prevention and the Department
of Health maintain laboratory-based dengue surveillance. In the
municipality of Patillas (population 20,200 southeast region), one
clinic provides care for 87% of residents.
Methods: During current (passive) surveillance, diagnostic serum
samples were submitted at the time of patient visit. Virus isolation
was attempted on those collected within 5 days of symptom onset.
Otherwise, anti-dengue IgM antibodies were sought using ELISA.
Results: We received 295 reports of suspected dengue in Patillas
residents with onset 1/1/2001-12/31/2004: 104 (35%) laboratorypositive (45% of them virus positive (45 DEN-3, 1 DEN-2), 25 (8%)
were negative, and 166 (56%), including one death, were reported as indeterminate due to the lack of a convalescent specimen or
crucial data for specimen processing. The median age of laboratory-positives was 21 years (range 3-88); 59 (57%) were male, 24
(23%) reported hemorrhagic symptoms, 6 (6%) required hospitalization, and there were no deaths. The annual laboratory-positive
incidence varied from 4/1000 (2001) to 0.5/1000 (2004).
Conclusions: Passive surveillance was sustained in Patillas even after
a 8-fold decline in disease incidence (4-0.5/1000). The large number
of indeterminate diagnoses could be reduced markedly by improving convalescent sample collection. The Centro de Servicios de Salud
de Patillas will begin an enhanced surveillance program in 2004.
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ECOSYSTEMIC APPROACH FOR PREVENTION AND
CONTROL OF DENGUE IN THE STATE OF MORELOS,
MÉXICO (PRELIMINARY EVALUATION)
RANGEL H., CIFUENTES E., ALAMO U., RODRÍGUEZ S.,
ACOSTA M., CHÀVEZ V., RAMOS C.
Instituto Nacional de Salud Pública de México, CUERNAVACA, MORELOS,
MEXICO
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TRANSFORMATION OF VECTOR CONTROL INSPECTORS
INTO HEALTH PROMOTERS FOR THE SUSTAINABILITY
OF AEDES AEGYPTI CONTROL AT LOCAL LEVEL

Objective: To identify socially modifiable factors associated with
the presence of Aedes aegypti in the State of Morelos, including
biologic-envioronmental, entomologic, serologyc, social-economic and cultural factors. Material and methods: Communitary study
Preliminary evaluation: Entomologic, serologic and questionnaire
about knowledge, attitudes and practice (KAP) in two locations
from a sanitary jurisdiction, (1): Cuauhtemoc (n=227), (2): Col.
Josefa Ortíz de Domínguez (n=197) from july to august, 2004.
Results: Positive house index (PHI) were 30.56% and 31.61%
respectively, Breteau index (BI) 52.49% and 49.05%. Main sign
and symptoms on KAP were fever, artralgia, and headache.
Although 90% of population knows that dengue is transmitted
by a mosquito bite, only 5.4% and 3.4% answered that dengue is
transmitted by an infected mosquito. More than 70% of the population included in this study knows that use of insecticide (30.7%
and 33.3%) or bed canopy (34.1 and 16.7%) protects against
dengue infection, however 14% of the persons included in this
study think is not probable to be ill. The seroprevalence found
was 50/300.
Conclusions: The entomological indexes are out of the limit of
emergency. Almost all of the people in this study knows about the
common symptoms, way of transmission and protection of
dengue. Also, the majority of the people think that is posible to
be ill. However the prevention practice is not focused on the larval control. The seroprevalence found confirms the high endemicity of the location and underregistration and high presence of
asymptomatic cases.

DIAZ PANTOJA C.1, DE LA CRUZ A.M.1, FUENTES O.1,
TORRES Y.1, MARTINEZ Y.1, VANLERBERGHE V.2
1. Institute of Tropical Medicine Pedro Kouri, HAVANA CITY, CUBA
2. Institute of Tropical Medicine Prince Leopold, ANVERS, BELGIUM

The National Program of Eradication of Aedes aegypti develops a
great surveillance and control system in Cuba in order to detect
the infestation level of Aedes aegypti and to prevent dengue
transmission. For this, there is a group of inspectors that visit houses and other locals to detect the breeding sites of mosquitoes. The
study was aimed at determining the knowledge, attitudes and
practices of vector control inspectors which are required for an
effective action as health promoters. A survey was carried out to
233 inspectors (66% men and 34% women) from 6 policlinics as
well as 30 interviews and 5 discussion groups in the municipality of
Playa, Havana City. The greater difficulties were poor social valuation of the job, lack of knowledge about vector control and
dengue transmission which are very important for the health education of the population, disagreements in the work organization,
and need of preparation for the teaching activity. With this information, we can develop a formation program that leads to the
transformation of inspectors into health promoters at local level;
this strategy has been accepted very well by the inspectors and the
intermediate bosses.
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DENGUE HEMORRHAGIC FEVER FATAL CASE
ASSOCIATED WITH CONCURRENT INFECTIONS
BY DENGUE VIRUS SEROTYPES 2 AND 3
1

1

1

DENGUE SURVEILLANCE EVALUATION IN PLAYA
MUNICIPALITY. 1999-2004
ALFONSO L.1, SANCHEZ L.1, PEREZ D.1, CRUZ G.2, ARANGO R.2

1

1. Institute of Tropical medicine Pedro Kouri, HAVANA CITY, CUBA
2. Epidemiology Division, Hygiene and Epidemiology Center, Playa
Municipality, HAVANA CITY, CUBA

RANGEL H. , ACOSTA M. , FIGUEROA R. , JUÁREZ L. ,
HERNÁNDEZ R.2, RAGA E.3, GÁLVEZ Y.3, FALCÓN J.1, RAMOS C.1
1. CISEI, Instituto Nacional de Salud Pública de México, CUERNAVACA,
MORELOS, MEXICO
2. Depto. Patología, Instituto Nacional de Ciencias Médicas y la
Nutrición “Salvador Zubirán”, MÉXICO D.F., MEXICO
3. Hospital General “G. Parres”, Secretaría de Salud de Morelos,
CUERNAVACA, MORELOS, MEXICO

In Cuba, surveillance activities for dengue outbreaks prevention
and control lay on three different health programs. Periodical
assessment might prove the utility of the surveillance and give
useful information for its improvement. This study presents an
evaluation of dengue surveillance activities in Playa municipality
(Havana) between 1999 and 2004. Before-after evaluation with
periodical measurement was carried out at municipal and health
area levels. Available surveillance documents were revised. Health
functionaries, experts and users of the surveillance were interviewed. The questionnaire contained standardized criteria of
structure, process and results. Dengue surveillance activities at
Primary Health Care were described. By 1999 there was not an
integration of the information for the analysis of the actions and
for decision-making. There was low intersectoral and community
involvement. The acceptability of the surveillance activities by the
health professionals and Aedes aegypti campaign staff was middling. However, integral assessments done in 2000, 2001 and 2002
shoved that dengue surveillance was useful for early outbreaks
detection. Based on this information, actions were undertaken in
areas with the highest Aedes aegypti infestation to increase the
skills and the commitment of the personnel and introduce new
tools for the surveillance. Measurements in 2003 and 2004
showed better integrated actions and higher management and
decision-making capacities in the intervention areas. Systematic
evaluations contributed to integrate surveillance activities and
involve key stakeholders in dengue prevention and control to
achieve sustainability.

Background: A 45 year-old mexican female, local resident of
Morelos State, Mexico. History of untreated hypertension.
Clinical description: 04/01/03: Admitted with fever, chills, progressive oedema in lower limbs, petechiae in legs and adbomen,
epigastric non irradiating cholic-like pain. 08/01/03: Vomiting,
melena, shock, petecchiae in thighs, abdominal ecchymosis.
09/01/03-14/01/03: Septic shock, renal disfunction, urea 149
mg/dl, creatinin 4.1 mg/dl, total bilirubin 5.9 mg/dl, ALT 176 IU,
AST 124 IU. Respiratory and hematologic disfunction, prolonged
PT and TTP. Gums, oral mucosa and transvaginal bleeding, ecchymosis in lower limbs, oedema in left leg, phlyctenae, digestive
heamorrhage, and shock. 16/01/03: (Intensive Care Unit) hemodinamically stable, basal bilateral fine stertors, pneumonia without
respiratory insufficiency, multiorganic support treatment.
23/01/03: Admitted to Internal Medicine Department, diagnosed
as a mild hypertension. Cephalea, dermatologic lesion characterized by disseminated desquamation in lower limbs. 25/01/03:
Tonic-clonic generalized convulsive crisis, systemic deterioration.
27/01/03: Circulatory shock. 29/01/03: CT scan showing intracerebral hemorrhage. Defunction at 10:55 hrs. Labotaroty findings:
Dengue virus serotypes 2 and 3 were identified by immunological
and molecular biology techniques in serum and several tissues.
Immunohistochemistry showed presence of viral antigen 25 days
after begining of clinical manifestations. This work discusses possible factors involved in coinfection and viral persistance in blood
and tissues.
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RESURGENCE OF DENGUE EPIDEMIC IN LA REUNION
ISLAND IN 2004
SISSOKO D.1, LASSALLE C.2, RACHOU E.3, THIRIA J.2, PIERRE V.1,
RENAULT P.1
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CIRCULATION OF VIRUS DENGUE IN THE STATE
OF MORELOS DURING THE 1998 OUTBREAK AND ITS
ASSOCIATION WITH CASES OF DENGUE

1. InVS-Cire (Drass), SAINT DENIS DE LA REUNION, FRANCE
2. Drass, SAINT DENIS DE LA REUNION, FRANCE
3. ORS, SAINT DENIS DE LA REUNION, FRANCE

RAMOS C., RANGEL H., ACOSTA M.
Background: The last recorded dengue fever outbreak in La
Réunion Island occurred in 1977 - 1978. It was associated to DENV2. In La Reunion, a clinical and biological surveillance network
monitoring Influenza viruses and Flaviruses circulation exists since
1996. In April 2004, the resurgence of dengue outbreak was early
detected through this network.
Methods: To characterize this outbreak, we conducted a epidemiological and entomological investigation. We adopted the
WHO case definitions and the biological confirmation using RTPCR was performed by French National Reference Center for
Arboviruses.
Results: From March 30 to July1, 228 cases were clinically compatible with dengue fever. Of these, 129 were women and 71%
were aged more than 30. No dengue haemorragic fever nor
dengue shock syndrome were reported. This outbreak stroke
mainly on West coast of the island, 80% of the cases were located in 3 cities of this area. Aedes albopictus was implicated as the
vector and only dengue-1 virus was isolated from the samples of
patients examined by PCR during this outbreak. At this time
dengue 1 Virus was known to circulate in the neighbour archipelago of Seychelles.
Conclusion: After more than 20 years of absence, dengue outbreak reemerged in La Reunion Island. Health authorities established strong control measures which combined to early detection
allowed to limit the extension of this outbreak. As a result of this
outbreak, an epidemiologic alert was established, and multi-disciplinary surveillance system was reinforced. More over, it appears
important to promote a regional strategy for information, prevention and control of dengue fever.

CISEI, Instituto Nacional de Salud Pública de México, CUERNAVACA,
MORELOS, MEXICO

Objective: To identify the virus serotype and classify the type of
infection in patients infected with dengue virus in Morelos state,
Mexico, during 1998.
Material and Methods: 131 individuals with suggestive diagnosis
of Dengue Fever (DF) and Dengue Hemorrhagic Fever (DHF) were
studied and classified according with WHO criteria. Antibodies
against the virus dengue were done by a commercial kit (Rapid
Immunochromatographic Assay, PanBio Australia); virus isolation
was made in C6/36 mosquito cell line, and detected by direct
immunoflourescense and serotyping by using specific monoclonal
antibodies.
Discussion: 81 (62%) cases of DF and 50 (38%) of DHF were recognized. The main affected age group in both DF or DHF was
adolescents and young adults. Factors like sex, presence of antibodies and clinical manifestations do not differ from those found
in other countries of the American continent. In this study the
simultaneous circulation of the 4 serotypes of the virus was
detected as follows: Den-3 (24.4%), Den-1 (17%), Den-2 (12.2%)
and Den-4 (3%). Also, some mixed infections were detected.
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INFLUENCE OF CLIMATIC FACTORS ON THE
DISTRIBUTION OF THE BREEDING SITES OF LARVAE
OF AEDES (STEGOMYIA) ALBOPICTUS (SKUSE, 1894)
(DIPTERA:CULICIDAE) IN THE COLOMBIAN AMAZON

BAYESIAN SPATIO-TEMPORAL MODELING
OF THE INCIDENCE OF DENGUE IN THE CITY
OF MARACAY (VENEZUELA)
MONSALVE N.4, PÉREZ M.E.4, RUBIO-PALIS Y.3, COMACH G.2,
JIMÉNEZ M.1

PEREZ L.D.P.1, RODRIGUEZ M.H.1, MONCADA L.I.2, CARVAJAL
CORTÉS J.J.2, OLANO V.A.3

1. LARDIDEV - Corposalud Aragua, MARACAY, VENEZUELA
2. BIOMED, Universidad de Carabobo, MARACAY, VENEZUELA
3. Instituto de Altos Estudios de Salud Pública “Dr. Arnoldo Gabaldon”
and BIOMED, Universidad de Carabobo, MARACAY, VENEZUELA
4. Universidad Simón Bolívar, CARACAS, VENEZUELA

1. Secretaria de Salud Departamental del Amazonas, LETICIA, COLOMBIA
2. Universidad Nacional de Colombia, BOGOTÁ D.C., COLOMBIA
3. Instituto Nacional de Salud, BOGOTA D.C., COLOMBIA

We determined the influence of climatic factors on the distribution
and gradual dispersion of larvae of Aedes albopictus; potential vector of dengue and yellow fever, in Leticia, in south-eastern
Colombian Amazon near the borders with Brazil and Peru. The
study was carried out in the urban area of Leticia from March 2001
to March 2003. Analysis of data collected of house index, breteau
index and container index by each survey in the urban area of
Leticia, and climatic data of average temperature, relative humidity,
solar brightness and precipitation were used. Descriptive analyses
were made, as well as a series of maps of probability with geografic information systems using the radial basis functions method to
study their distribution. Analyses of series of weathers under the
seasonal hypothesis for projections of the dispersion degree were
done. We determined the types of the breeding sites more used by
the larvae of Aedes albopictus. Unsuitable containers, followed by
the tires, and tanks were preferred by the vector, determined mainly by the availability of containers. The larval infestation indexes
showed a seasonal pattern and were directly correlated with solar
brightness and the precipitation. The strategies of community participation and the elimination of containers were the most forceful
tools for the reduction of the transmission, the infestation and the
dispersion of Aedes albopictus in the Amazon region.

Dengue episodes have been observed since the 80’sin 25 countries
in America, and by February 1998 most of the cases and deaths
due to this disease had been registered in Venezuela. One of the
most affected states in Venezuela is Aragua, specially the city of
Maracay. In this work a Bayesian hierarchical model with spatiotemporal structure is fitted to the incidence of dengue in the city
of Maracay from 1997 to 2002. This model incorporates sociodemographic and climatic variables into the prediction of incidence,
making it possible to identify which of these variables influence
the risk of infection. It also allows identifying stational patterns in
the rates of infection and differences between spatial units. The
model is fitted using Monte Carlo Markov Chain (MCMC) methods.
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GEOGRAPHIC CHARACTERIZATION OF DENGUE UNDER
CONDITIONS OF SEASONALITY OF RAINFALL,
PERIOD 1997- 2002, IN THE METROPOLITAN AREA
OF MARACAY, ARAGUA STATE, VENEZUELA
RODRÍGUEZ M. I.1, SÁEZ SÁEZ V.1, RUBIO PALIS Y.2, VASQUEZ
J.1, COMACH G.2, JIMENES M.3
1. Universidad Central de Venezuela, CARACAS, VENEZUELA
2. Universidad de Carabobo, MARACAY, VENEZUELA
3. Lardidev Corposalud Aragua, MARACAY, VENEZUELA
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EVALUATION OF TAQMAN RT-PCR ASSAYS
AS DIAGNOSTIC TOOL OF DENGUE VIRUS INFECTION

Dengue is transmitted by the bite of the mosquito (Aedes aegypti) that represents the vector. It constitutes an affection in the
public health in Venezuela. The seasonality of rainfall in the country (dry and rainy period) depends on the influence of climatic
factors of dynamic type that causes reactions of varied nature in
the echo-geographic environment. Aragua state has numerous
reported cases of dengue between 1997 and 2002, and particularly the city of Maracay (13.030 cases: Aragua; 243.776 cases:
Venezuela; MSDS, 2003). Several causes exist that would explain
this situation; among them, the physical training conditions, represented by the seasonal cycle of rainfall and the warm temperatures, that favor the presence of the mosquito. The objective of
this investigation was geographically to characterize dengue
under conditions of seasonality of rain, during period 1997-2002,
in the metropolitan area of Maracay, Aragua state. It was made a
space analysis of the climatic registries of the precipitation and air
temperature with the cases confirmed of dengue. The analyses of
weekly precipitation and air temperature and the cases of
dengue suggest the disease is increased in rainy season when
comparing with registries of one week of lag between the series.
Finally, the analysis of the results allows to suggest measures of
prevention during the dry season and rain for the diminution of
the impact of dengue on the population.

FORNELLS L.A.M.G., CORREA V.B., WOODALL J.P.
Federal University of Rio de Janeiro, RIO DE JANEIRO, BRAZIL

Dengue is the most important arboviral disease in the world, and
Brazil registered 3 thousand cases in the 10 last years. Laboratory
diagnosis used to be slow, so that results were often not available
until after the patient had been discharged. The “real-time” RTPCR test was evaluated as diagnostic tool against virus isolation
and plaque assay. The equipment used was a RAPID (Idaho
Technology, USA). The Taq Man reagents were from Tetracore
Inc.(USA). Assays were performed using Brazilian dengue isolated
viruses and with 20 viremic human sera received from National
Reference Arbovirus Lab (Evandro Chagas Institute). These were
testing for specificity and sensitivity for dengue reagents. The
TaqMan assays were compared to virus isolation using C6/36 cells
followed by an immunofluorescence assay using serotype-specific
monoclonal antibodies. Viral titers in sera were determined by
plaque assay in Vero cells. The serotype-specific TaqMan RT-PCR
assay had a sensitivity of 98.5%, while the group-specific assay
sensitivity was 96.5%. Both assays have a specificity of 100%
based on the serotype concordance of all assays compared to cell
culture isolation. The results shown that real-time RT-PCR is comparable in specificity and sensitivity with cell culture isolation for
the direct identification of dengue viral RNA in patients’ sera, and
much faster, so that the clinician can receive the laboratory diagnosis in time to help with treatment.
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PRELIMINARY CHARACTERIZATION OF THE BREEDING
SITES OF LARVAE OF AEDES (STEGOMYIA) ALBOPICTUS
(SKUSE, 1894) (DIPTERA: CULICIDAE) IN THE
COLOMBIAN AMAZON

FACTORS OF SEVERITY AT ADMISSION DURING
AN EPIDEMIC OF DENGUE 1 IN NEW-CALEDONIA
(SOUTH PACIFIC)
BOULDOUYRE M.A.1, BAUMANN F.2, BERLIOZ-ARTHAUD A.2,
CHUUNGUE E.2, LACASSIN F.3

PEREZ L.D.P.1, RODRIGUEZ M.H.1, MONCADA L.I.2, CARVAJAL
CORTÉS J.J.2, OLANO V.A.3

1. APHP, PARIS, FRANCE
2. Institut pasteur, NOUMÉA, NOUVELLE-CALÉDONIE
3. Médecine interne, CHT Gaston Bourret, NOUMÉA, NOUVELLE-CALÉDONIE

1. Secretaria de Salud Departamental del Amazonas, LETICIA, COLOMBIA
2. Universidad Nacional de Colombia, BOGOTÁ D.C., COLOMBIA
3. Instituto Nacional de Salud, BOGOTA D.C., COLOMBIA

Introduction: We report a retrospective study of an epidemic in
New-Caledonia in 2003, among adults in-patients of Gaston
Bourret Hospital in Noumea. Objective. The aim of the study was
to establish clinical and biological criteria for the severity of the
infection at the time of admission.
Method: Between the 12th of January 2003 and the 23rd of August
2003, all in-patients older than 15 years having a laboratory-confirmed diagnosis of dengue fever (IgM or PCR) were included
(n=170). Two groups were defined: severe cases (death and/or transfer to an intensive care unit, n=24) and benign cases (n=146). Clinical
and biological data were analysed using the Epi-Info software.
Results: Univariate analysis shows that shock, haemorrhage and
neurological complications were significantly more frequent in
serious cases, respectively 37.5% vs 0.7%, 62.5% vs 32.2%, 25% vs
9.6% (p<0.05). With univariate analysis, interesting biologic criteria are: creatinin > 140 µmol/l (OR 12 [ 95%CI: 3.93 ; 37.44 ], VPP
50%, VPN 92.3%), free bilirubine > 18 µmol/l (OR 12.69 [95%CI:
2.88 ; 59.5], VPP 30.4%, VPN 96.7%), amylase >220 UI/l (OR 27.34
[95%CI: 4.57; 210], VPP 30.4%, VPN 98%) and platelets <45000/mm3
(OR 4.35 [95%CI: 1.43 ; 14.2], VPP 66.7%, VPN 98%) with p<0,005.
This combination eliminates 94% of all benign cases which present with none of those markers, and includes 84% of severe cases
who exhibit at least one of them.
Conclusion: During outbreaks of dengue, we suggest a combinaison of 4 biologic criteria encline to severity. Meeting one criterion could lead to repeat clinical and biological exams while the
association of at least three criteria met in the same patient could
be used as a standard for hospitalisation.

This study was carried out in the urban area of the Leticia district
of Amazon region in south-eastern Colombia, to characterize the
breeding sites of larvae of Aedes albopictus; potential vector of
dengue and yellow fever. The breeding sites were characterized
according to physical and chemical parameters, and the organisms present. Between December 2002 and January 2003, 154
houses were inspected in the urban area. 21 containers had with
diptera larvae of which 13 had larvae of Aedes albopictus.
Variables measured included: exposure to the sun, location, size,
material, conductivity, turbidity, dissolved oxygen, temperature,
and samples from macroinvertebrates and plankton. The results
were compared using descriptive analyses, principal component
analysis, clusters and diversity indexes. The breeding sites of
Aedes albopictus appeared principally in temporary small containers as the useless containers located in the peri-domicile,
exposed partially to the solar light, with low conductivity and discharge turbidity. In addition, Aedes albopictus was tolerant to
low levels of dissolved oxygen (5.6%), high levels of conductivity
(291.3 mS/cm) and turbidity (461 FTU). Aedes albopictus was not
abundant in presence of other culicidae, possibly due to resource
competition, but was found with other organisms, principally
mites, rotifera, copepoda, oligochaeta, coleoptera, copepoda,
oligochaeta, coleptera, diatomeas and clorophyceae.
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PREVALENCE OF ALPHAVIRUS AND PHLEBOVIRUS
ANTIBODIES IN TRAVELLERS RETURNING FROM
TROPICAL AND SUBTROPICAL REGIONS
1

1

1

1
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ECOLOGICAL AND SOCIAL INDICATORS OF AEDES
AEGYPTI BREEDING SITES THAT PROMOTE PUPAL
PRODUCTION IN HAVANA, CITY

2

PFEFFER M. , ESSBAUER S. , WÖLFEL R. , DOBLER G. , JELINEK T.
1. Bundeswehr Institute of Microbiology, MÜNCHEN, GERMANY
2. Institute of Tropical Medicine, BERLIN, GERMANY

MARQUETTI FERNANDES M.D.C.

Dengue virus infections are the major cause of viral infections in
travellers returning from tropical and subtropical areas. However,
only limited data are available on the prevalence of arbovirus
infections other than dengue fever in travellers. Therefore we
tested 212 sera from a total of 154 patients with flu-like disease
returning from tropical and subtropical regions against chikungunya virus (alphavirus), Sandfly Naples, and Sandfly Sicilian viruses (phlebovirus) by indirect immunofluorescence. Positive sera
were confirmed by neutralisation test. Two out of 154 patients
(single serum each) showed IgG antibodies of low titers (IgM negative) against chikungunya virus. One out of 154 patients (no
change of antibody titer in two consecutive sera, IgM negative)
exhibited antibodies against Sandfly Naples virus. Antibodies
against Sandfly Sicilian virus were not detected. Although
patients with compatible symptoms were screened no acute
infections with chikungunya virus or Sandfly fever viruses were
found. According to the low IgG antibody prevalence against
chikungunya virus (1.3%) and Sandfly Naples virus (0.65%) found
in travellers from tropical and subtropical countries these viruses
seem to play little role as etiologic agents in travellers with fever
returning from the tropics.

Instituto Medicina Tropical Pedro Kouri, LA HABANA, CUBA

This report presents the characterization of 4 health areas in Playa
municipality in the urban area of Havana City where 82.3% of Aedes
aegypti pupa -positive containers were found outdoors. Health area
the major Aedes aegypti pupae foci presented high value of backyard
presence (83.3%); (72.5%) of house with scanty environment sanitation
and (47.08%) of trees and vegetation in the inspected houses. In the
another hand this area presented the highest numbers of surveyed containers (2612), average of containers per house (10.9) and also reported
the highest values of IH (2.5), IC (0.5) and IB (3.06). Low tanks and small
artificial containers were mainly Ae. Aegypti -pupae positive containers
in all areas. 70.9% of the low tanks presented improper cover or bad
walls conditions. The maintenance of source programs of various types
of small artificial containers together with community education leading to cover the water storage tanks should reduce the Age. Aegypti
producing containers in the area studied. Difference between positive
containers with rain water and tap water was not found.
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PUPAL SURVEILLANCE OF AEDES AEGYPTI IN HAVANA CITY
SUAREZ DELGADO S.1, VANLERBERGHE V.2, MARQUETTI
FERNANDES M.D.C.1, BISSET LAZCANO J.1, BISSET LAZCANO J.1
1. Instituto Medicina Tropical Pedro Kouri, LA HABANA, CUBA
2. Instituto Medicina Tropical Principe Leopold Ambers, Belgium,
AMBERS, BELGIUM

This report presents the results of a pupal survey of Aedes aegypti conducted in Playa municipality situated in the urban area of Havana City
from April to October, 2004. The survey was designed to identify the
potential containers and their positivity and productivity. The positive
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containers to pupa of Aedes aegypti were: low tanks, small artificial
containers (bottle, cans, tins, etc), containers animal drinking and discarded tires. 82.3% of positive containers were found outdoors. In
terms of production by type of containers low tanks, showed the highest average of pupa per container (18.3) follow by containers for animal drinking (7. 25) and discarded tires (6). Small artificial containers
accounted the highest number in urban areas and the second in positivity to Aedes aegypti, but showed the lowest values in average of
pupa per container. The average number of containers per house oscillates between 3.4 and 11.5. The maintenance of source reduction programs of various types of small artificial containers together with community education leading to cover the water storage tanks and the
provision of an adequate water supply system should reduce in 89%
the Aedes aegypti producing containers in the area studied.
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THE MOLECULAR EVOLUTION AND EPIDEMIOLOGY
OF DENGUE VIRUSES CIRCULATING IN THAILAND
ZHANG C.1, MAMMEN P.M.J.1, KLUNGTHONG C.1,
CHINNAWIROTPISANA P.1, RODPRADIT P.1, HOLMES E.C.2
1. United States Army Medical Component-Armed Forces Research
Institute of Medical Sciences, BANGKOK, THAILAND
2. BDepartment of Zoology, University of Oxford, OXFORD, UK

A large-scale molecular epidemiological analysis of 324 envelop
(E) gene sequences and 32 complete genome sequences of 4
dengue virus (DENV) serotypes isolated from children admitted
from 1974 to 2001 with varying degrees of dengue severity in
Bangkok was undertaken to investigate the molecular epidemiology and the evolutionary history of DENV circulating in Thailand.
Our analyses revealed extensive genetic diversity within a single
geographic locality at a single time, and a strong temporal structure (a ladder-like structure) punctuated by episodes of lineage or
clade extinction and replacement was revealed in phylogenetic
trees. To determine the cause of these large-scale phylogenetic
patterns, selection pressure through each gene of 32-virus
genome and each codon of all E genes was analyzed using a variety of computational methods. We found no evidence that these
lineage/clade replacement events were caused by positive selection. However, after incorporating changes in serotype prevalence in Thailand a striking pattern emerged: an increase in
DENV-1 clade diversity was associated with an increase in the
abundance of this serotype and a concomitant decrease in DENV4 prevalence, while clade extinction and replacement were associated with a decline in DENV-1 prevalence and a rise of DENV-4.
We therefore postulate that intra-serotypic genetic diversification
proceeds at times of relative serotype abundance and those
replacement events can result from differential susceptibility to
cross-reactive immune responses.
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ECOLOGICAL AND SOCIAL INDICATORS OF AEDES
AEGYPTI BREEDING SITES THAT PROMOTE PUPAL
PRODUCTION IN HAVANA, CITY
VANLERBERGHE V.1, BISSET LAZCANO J.2, MARQUETTI
FERNANDEZ M.D.C.2, SUAREZ DELGADO S.2
1. Instituto Medicina Tropical Principe Leopold, AMBERS, BELGIUM
2. Instituto Medicina Tropical Pedro Kouri, LA HABANA, CUBA

This report presents the characterization of 4 health areas in Playa
municipality in the urban area of Havana City where 82.3% of
Aedes aegypti pupa - positive containers were found outdoors.
Health area the major Aedes aegypti pupae foci presented high
value of backyard presence (83.3%); (72.5%) of house with scanty
environment sanitation and (47.08%) of trees and vegetation in
the inspected houses. In the another hand this area presented the
highest numbers of surveyed containers (2612), average of containers per house (10.9) and also reported the highest values of IH
(2.5), IC (0.5) and IB (3.06). Low tanks and small artificial containers
were mainly Ae. Aegypti -pupae positive containers in all areas.
70.9% of the low tanks presented improper cover or bad walls conditions. The maintenance of source programs of various types of
small artificial containers together with community education leading to cover the water storage tanks should reduce the Age.
Aegypti producing containers in the area studied. Difference
between positive containers with rain water and tap water was not
found.
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DENGUE INFECTION PRESENTING WITH CENTRAL
NERVOUS SYSTEM MANIFESTATION IN A YOUNG MALE
PATIENT, FRENCH GUIANA
DJOSSOU F.1, DJOSSOU M.L.2, BICHAT S.3, HULIN A.4
1. Centre Hospitalier de Cayenne, CAYENNE, FRENCH GUIANA
2. Fédération de psychiatrie, Centre Hospitalier de Cayenne, CAYENNE,
FRENCH GUIANA
3. Unité de Maladies Infectieuses et tropicales, CAYENNE, FRENCH GUIANA
4. Service de Réanimation polyvalente, Centre Hospitalier de Cayenne,
CAYENNE, FRENCH GUIANA
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INTEGRATED CONTROL OF AEDES AEGYPTI AND
AE. ALBOPICTUS
ARREDONDO-JIMÉNEZ J., RIVERO N., ORDÓÑEZ-GONZÀLEZ J.,
VALDEZ-DELGADO K.

Introduction: Severe forms of dengue, the most important arboviral human infection, are associated with haemorrhagic disease and
a generalised vascular leak syndrome. The importance of dengue as
a cause of neurological disease is uncertain. We report the case of
a 22 years old male patient presenting with central nervous system
manifestation thought to be due to a dengue 1 infection.
Case report: The patient, a 22 years old man, was admitted for a
coma complicating a 5-day fever and headache. The encephalitis
diagnosis was based upon a clinical picture, and confirmed by
cerebrospinal fluid (CSF) microscopy and electroencephalography
changes. The case was confirmed dengue infection. Dengue
immunoglobulin M was detected in the blood and dengue 1 virus
was detected by the polymerase chain reaction in the CSF. The
patient improved in the general conditions after 6 days intensive
care and 10 days psychiatric clinic.
Conclusion: Involvement of the central nervous system in dengue
fever and dengue hemorrhagic fever can be secondary to vasculitis with resultant fluid extravasation, cerebral edema, hypoperfusion, hyponatremia, liver failure, and/or renal failure. Encephalitis
or direct involvement of the brain by the virus had been proven,
and is strengthened by this case.

Instituto Nacional de Salud Pública, TAPACHULA, CHIAPAS, MEXICO

Dengue vector control by health services fail to suppress mosquito
populations and can not prevent dengue transmission. Causes are: (1)
Limited resources, (2) Defective logistics, (3) Poor training of operative
personnel, (4) Poor community participation, and (5) Favourable ecology for abundant mosquitoes and denguevirus circulation. We aimed
to develop and evaluate Aedes aegypti and Ae. albopictus integrated
control strategies compared to current approaches in México.
Treatments were, (1) antilarval measures, no insecticide (ALNI) with
community participation (CP) + complete adulticide measures (CAM),
including indoor ‘fast’ spraying with d-phenothrin (Anvil(r)) (FS) of
dengue positive and ‘high-risk’ houses, and space treatments with dphenothrin (ST); (2) antilarval measures, insecticide (ALI), with CP and
temephos (Abate®) pellets (TP) + ST; (3) ALI + FS + ST; and (4) conventional approach including larviciding with granular temephos, elimination of disposable containers and ST with permethrin (Aqua Reslin®
Super). Outcome was evaluated by entomological assessments and
passive dengue surveillance. Integrated measures effectively reduced
85-98% mosquito indicators, while limited suppression was observed
where conventional measures were applied, because preventive (larviciding and source reduction) and reactive (space treatments) measures were never synchronized. Community participation was enthusiastic and sustained throughout the intervention, because residents
were constantly briefed on the achievements reached. Therefore,
community-based source reduction and proper management of
water storing containers caused a sharp reduction of larval indicators,
even where no temephos was distributed.
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WEB’S POTENTIAL IN ARBOVIRUS SURVEILLANCE: WEST
NILE ON THE FRENCH MEDITERRANEAN COAST IN 2004

REAL-TIME PCR ASSAY IS AN USEFULL TOOL FOR
QUANTIFICATION OF MYCOBACTERIUM ULCERANS DNA
IN ANIMAL MODEL

CHAVERNAC D.1, HARS J.2, MORTAMAIS M.2, ZELLER H.3,
HENDRIKX P.4, BALDET T.1
1.
2.
3.
4.

LEFRANCOIS S., JARLIER V., SOUGAKOFF W.

CIRAD, MONTPELLIER, FRANCE
ONCFS, GIÈRES, FRANCE
CNRA Institut Pasteur, LYON, FRANCE
DDSV-30, NIMES, FRANCE

Faculté de Médecine Pitié Salpétrière, PARIS, FRANCE

Buruli ulcer, skin infection due to M. ulcerans, is an emerging disease in tropical countries. Investigations of antibiotics regimens
with a murin model of infection is hampered by the fastidious culture (2 to 3 months) of the bacteria. Real-time PCR is an alternative method to asses bacterial growth in vivo. Here, we report a
quantitative PCR assay (Taqman system) that allows the enumeration of bacilli in mice footpad, based on real-time amplification
of a 257 bp sequence within the rpoB gene.
Mice were infected by M. ulcerans and received either (a) no
treatment or (b) 3 months of daily treatment with rifampinamikacin, the most active treatment identified so far, starting the
day after infection. Mice were killed every 2 weeks from inoculation (untreated group, UG) or from treatment start (treated
group, TG) during a period of 8 weeks. For each footpad, the
numeration of bacilli was made by microscopy, culture and PCR.
In UG (a) the bacterial growth rate assessed by PCR was nicely correlated with that assessed by culture and microscopy and (b) the
real-time PCR method had a lower detection limit when compared to microscopy. In TG the 3 methods, during all the treatment period clearly indicate the lack of bacterial growth.
These results show that molecular test based on DNA detection is a
good marker of bacteria growth in vivo and is a more convenient
and quick method than bacteriological method in animal model.

The emergence of West Nile (WN) highlights the importance of
efficient surveillance systems for zoonotic infectious diseases. This
arboviral disease reappeared in the Camargue in autumn 2000.
Consequently, a multidisciplinary surveillance system was set up:
Because avian surveillance gives the earliest warning of WN virus,
(i) dead bird collection and testing; and, (ii) serological follow-up
on captive birds were performed. The aim was to: (i) detect quickly any circulation of WN virus; (ii) take suitable action on prevention and control. Following the emergence of WN in autumn 2003
in the East of the Var department, the avian surveillance was
expanded to the entire French Mediterranean littoral. Any data
collected from field and laboratory activities are entered and
analysed in an access-limited website (http://west-nile.cirad.fr).
The general public has free access to most important information.
A recent epizootic in Camargue in 2004 gave us the opportunity
to isolate the WN virus on 2 dead birds and to detect 13 seroconversions in spatio-temporal concordance with the equines cases.
The website allows us to evaluate the surveillance efficiency
through different parameters: sampling rhythm, quality of samples and delivery time. Moreover, the early detection of WN virus
circulation in Camargue allowed the sensibilisation of field workers of the possible risk of WN emergence, before the appearance
of the first equine cases.
Key words: West Nile, arbovirus, epizootic, surveillance, sentinel
birds, Camargue, France This work has been funded by DGAL/French
Ministry of Agriculture and conducted by ONCFS with the collaboration of CIRAD-EMVT, CNRA-Institut Pasteur and DDSV-30.
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CUTANEOUS CRYPTOCCOSIS AND SYSTEMIC
SARCOIDOSIS
DIOP Y., SOLER C., SAINT BLANCARD P.
Hôpital d’Instructions des Armées Percy, CLAMART, FRANCE
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Cryptococcosis is an opportunist infection, which often complicates
underlying conditions such as hematologic diseases, sarcoidosis,
steroid therapy, immunosuppressive therapy, and acquired immunodeficiency syndrome (AIDS). A 34-year-old Caucasian man has had
mediastinopulmonary sarcoidosis since 1992. Progressive pulmonary lesions led to a corticotherapy since 1994. In March 1997,
four nodular and abscess-like cutaneous lesions appeared. The
diagnosis was based on histological examination of skin biopsy,
with upon cultures yielded Cryptococcus neoformans. He has treated with fluoconazole for 3 months, with faforable evolution.
Opportunist infections, especially cryptococcosis occur exceptionnaly in sarcoidosis with or without steroids. The pathogenesis of
isolated cutaneous lesions is obscure. Sarcoidosis entails immune
cell depression, with specific diminished lymphocyte responsiveness. Prolonged steroid therapy is clearly immunosuppressive. The
prognosis in this context is better compared to cryptococcosis in
AIDS. Cryptococcosisis therapy is well established with fluoconazole
and better tolerated than amphotericin B. There is no indication
for prophylactic therapy for non-AIDS patients, but maintenance
therapy should probably be considered when steroid therapy is to
be continued. Although cutaneous cryptococcosis exceptionnaly
occurs in sarcoidosis, it is important to evoke this infection, during
or after corticotherapy, because of its difficult diagnosis.

THE STUDY OF AWARENESS RATE OF STUDENTS OF
ELECTRICAL ENGINEERING (B.S.) OF KERMAN SHAHID
BAHONAR UNIVERSITY, IN THE CASES OF SEXUALLY
TRANSMITTED DISEASES (STDS) IN AUTUMN 2004
ABDOLHOSEIN ZADE M.
Tehran university, IRAN

The study of awareness rate of students of electrical engineering
(B.S.) of Kerman Shahid Bahonar University, in the cases of sexually
transmitted diseases (STDs) in autumn 2004. The STDs are the most
propounded diseases throughout the world; its prevalence has
been amounted to the high level. In Iran, many factors such as; religious, social & unawareness, caused to disinclination to seek medical advice & health centers. Consequently, the trends of STDs are
multiplying & actual rate of the diseases are more estimated than
the extant data & documents. Taking into consideration of adolescence of Iranian population, education & training may prevent
momentous role in STDs distribution & vouch the health of future
generations. Within the young population, the university students
enjoy special importance & they should have appropriate heath &
sanitary information besides their educational field. The medical
students acquire wanted & unwanted the STDs information, but
this question being brought forth for discussion that: where & how
the other students should earn this information? This study is
descriptive - analytical survey in order to evaluate the awareness
rate of electrical engineering students of Kerman University in fall
2004 & influences of their STDs information upon their family, relatives & intimate companions.The study has been enumerated
upon 196 students. The indispensable data filled in the questioner
according to the educational fields & academic documents.
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THE LEVEL OF AWARENESS OF THE STUDENTS IN
MASTERS PROGRAM OF THE INDUSTERIAL SHARIF
UNIVERSITY ABOUT SEXUALLY TRANSMITTED DISEASES
SHAHROKHSHAHI M.
Tehran university, TEHRAN, IRAN

The level of awareness of the students in masters program of the
industerial sharif university about sexually transmitted diseases
The persent study is a descriptive - analytic research conducted in
order to study the level of awareness of the students in masters
program of the industerial sharif univercity and whether or not
this awareness will be transferred on to their friends & families.
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un ictère franc ou un subictère ; il n’a pas été observé de signe
hémorragique. La recherche de Plasmodium a été positive chez
147 (30%) des patients parmi lesquels 9 (6%) présentaient également une positivité en IgM anti-amariles, masquant ainsi l’infection amarile. 199 (46.3%) patients dont 64% jamais vaccinés contre la fièvre jaune, se sont révélés positifs en Ig totales anti-amariles, confirmant ainsi la circulation, dans cette commune, du virus
amaril qui détermine des états fébriles souvent attribués au
paludisme. Mots clés: Etats fébriles, Fièvre jaune, Abidjan.

This study was conducted on 170 students in fall 2004. In this
study sampling was performed in form of questionnaire.
Individuals entered the study according to their major and
degree. According to statistical analysis there was a meening full
relationship between variable of level of the awareness and the
variable of: mothers educations & mothers jobs, consulting the
health centers, students ages, obtaining information from internet,obtaining information from university classmates, obtaining
information from television & radio and passing family planning
course and their satisfaction with it.
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EARLY NEUROSYPHILIS IN A YOUNG HETEROSEXUAL MAN

BILAN DE DEUX ANNEES DE SURVEILLANCE
DE LA GRIPPE A ABIDJAN

EZZEDINE K.1, DHAUSSY I.1, DEMOLS P.1, HEENEN M.1, MALVY D.2
1. Hôpital Erasme-ULB, BRUSSELS, BELGIUM
2. CHU St André, BORDEAUX, FRANCE

AKOUA-KOFFI C.1, KOUAKOU B.1, KADJO H.1, ELIA G.2,
KOFFI S.P.1, ADJOGOUA E.1, DOSSO M.1, MANUGUERRA C.3,
EHOUMAN A.1

During the past few years a significant increase in the incidence
of syphilis has been reported. This increase was attributed to
increase co-infection rates as a part of the epidemic due to HIV.
The evidence suggests that the natural course of syphilitic infection is accelerated and is more pejorative when concurrent HIV
infection exists. Few syphilitic ocular involvement in HIV- seropositive and AIDS individuals have been described in the literature.
Moreover HIV infection may also alter the serologic response to
syphilis, and the clinical and serologic response of antibiotic conventional regimen. We report the case of a 40-year-old heterosexual white male who presented to our department with cranial
nerve, ocular and constitutional symptoms. HIV serology and
VDRL were found positive. The patient was diagnosed as having
both neurosyphilis and a non-AIDS stage HIV-infection.

1. Unité des virus respiratoires, Laboratoires des Arbovirus/Entérovirus,
Institut pasteur de Côte d’Ivoire 01 BP 490 Abidjan Côte d’Ivoire,
ABIDJAN, COTE D’IVOIRE
2. Aventis Pasteur, bureau régional à Abidjan, ABIDJAN, COTE D’IVOIRE
3. Unité de Génétique des virus respiratoires, Institut Pasteur de Paris,
PARIS, FRANCE

La grippe est une maladie virale saisonnière qui peut être bénigne
ou redoutable du fait du taux de morbidité et de mortalité occasionné lors des épidémies.En absence de données épidémiologiques et virologiques en Côte d’Ivoire, un réseau de surveillance
de cette pathologie a été mis en place à Abidjan pour déterminer
le niveau de circulation et caractériser les virus grippaux circulants.
Pendant 23 mois, des secrétions naso-pharyngées ont été recueillies
chez des patients présentant un syndrome grippal dans différentes
formations sanitaires de la ville d’Abidjan. L’identification des virus
grippaux au laboratoire a été réalisée par technique ELISA utilisant
des anticorps monoclonaux anti-A et anti-B (immunocapture) et
par isolement sur cellules MDCK. Les échantillons positifs et les isolats sont envoyés en confirmation à l’Institut Pasteur de Paris et au
NICD à Johannesburg. Parmi 211 échantillons analysés, 27 (12,8%)
se sont révélés positifs: 19 Influenza A dont 8 de type AH3, subvariant A/Chile/6416/01 en 2003 et 11 en 2004, et 8 Influenza B virus
en 2004. Ces souches ont été isolées majoritairement chez des
patients de 0-5 ans (34%) et 15-59 ans (47%) en février, mai, juin,
juillet et octobre. La poursuite de cette étude permettra une
meilleure appréciation de la saisonnalité et des caractéristiques cliniques pour envisagée une vaccination éventuelle. Mots clés: virus
grippal, surveillance, Abidjan.
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MOLECULAR INVESTIGATION OF E.COLI DIARRHEA
IN IRANIAN CHILDREN TRAVELING TO TEHRAN
JAAFARI F.1, BAGHBANI F.2, HABIBI E.1, JAAFARI F.,
DOLATABADI B.3, ZAFARGHANDI M.1, DR.ZALI M.1
Research center of Gastroentrology and Liver Disease in Shahid
beheshti University Tehran,Iran, TEHRAN, IRAN
2. Student of MSc in Gentices, TEHRAN, IRAN
3. Student of MSc in microbiology Tehran, TEHRAN, IRAN

Background: Diarrhea is one of the most common health problems among travelers. Although this syndrome is usually self-limited and recovery occurs in the majority of cases without any specific therapy, it is important to diagnose this syndrome and minimize it by education about ways to prevent the disease.
Aims: The goal of this study was to determine the etiology of
diarrhea in children traveling to Tehran from other states.
Methods: All stools samples were cultured on Mac-conkey
agar,Mac sorbitol agar and EMB agar. .Biochemical tests were performed for these samples. From primary culture DNA extraction
and PCR was done .For positive samples colony screening was performed as much as required.
Results: Among 550 Children with diarrhea evaluated in Tehran
hospitals 75 (13.6%) were travelers to Tehran with male to female
ratio of 45/30. Most of these children (43%) were in the age range
of 1-5 years old. The duration of their symptoms was 1-3 days in
67(89.3%) of them. Their type of stool consisted of bloody
(29.3%) watery (48%) and other types (22.7%). Considering the
etiologic pathogen Shigatoxin E.Coli was the most frequent with
19 (21.3%) persons affected.
Conclusion: These observations emphasize the role of prevention
by meticulous attention to food and beverage preparation in
order to minimize this kind of diarrhea in travelers.
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IGM ANTI-AMARILES ET ETATS FEBRILES A KOUMASSI
(COMMUNE D’ABIDJAN, COTE D’IVOIRE) EN 2001
EHOUMAN A.1, DOSSO M.1, SARACINO J.T.2, EKRA D.2,
ALLALI B.K.3, AKRAN V.3, AKOUA-KOFFI C.1
1. Laboratoire des Arbovirus / Entérovirus, Institut pasteur, Département de
Bactériologie-Virologie, UFR des Sciences Médicales, ABIDJAN, COTE D’IVOIRE
2. Département de Santé Publique, UFR des Sciences Médicales,
ABIDJAN, COTE D’IVOIRE
3. Laboratoire des Arbovirus / Entérovirus, Institut pasteur, ABIDJAN,
COTE D’IVOIRE

La fièvre jaune est une maladie virale dont les faciès cliniques ne
sont pas toujours typiques notamment en zone impaludée.
L’objectif de cette étude était d’apprécier la part de l’infection
par le virus amaril dans les états fébriles dans la commune de
Koumassi (Abidjan). Les patients se présentant en consultation
pour une fièvre supérieure ou égale à 38,5°C accompagnée ou
non d’ictère et/ou de syndrome hémorragique, vacciné ou non
contre la fièvre jaune, ont été inclus. A partir du sérum de chaque
sujet, les IgM et Ig totales spécifiques anti-amariles ont été
recherchées respectivement par technique ELISA (immunocapture, kit OMS) et séroneutralisation. Une goutte épaisse colorée
au May-Grunwald- Giemsa a servi pour la recherche de
Plasmodium. Sur 430 patients inclus, 82 (19%) avaient été vaccinés contre la fièvre jaune depuis plus de 30 jours. La détection
des IgM spécifiques anti-amariles a été positive chez 30 sujets
(7%) non vaccinés. Parmi les patients positifs, 56.6% présentaient
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PREVALENCE OF NOSOCOMIAL CLOSTRIDIUM DIFFICILEASSOCIATED
SALARI M.H., MIRSHAFIEY A., SADEGHIFARD N., GHASSEMI
M.R., AMIN HARATI F.
Tehran University of Medical Sciences, TEHRAN, IRAN

Clostridium difficile is the most common cause of nosocomial
diarrhea. The purpose of this study was to investigate the prevalence of nosocomial C. difficile-associated diarrhea in Tehran
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direct RT-PCR assay was also suitable for quantification of CHIKV
replication in culture, with possible application to sero-neutralisation assays and antivirals testing. Considering the 100% matching
rate of the used primers with all published Asian CHIKV sequences,
the proposed assay could also prove valuable for detection of CHIKV
belonging to the Asians genotypes.

University of Medical Science Hospitals. A total of 942 stool samples from patients with nosocomial diarrhea were cultured on a
selective cycloserine cefoxitin fructose agar and incubated in
anaerobic conditions. Isolates were characterized to species level
by conventional biochemical tests. Bacterial cytotoxicity was
assayed on tissue culture. Antimicrobial sensitivity of isolated toxigenic C. difficile were investigated by kirby Beuer method. Of the
total patients, 57 Toxigenic C. difficile (6.1%) and 40 non-toxigenic C. difficile (4.2%) were isolated. Results of statistical analysis show significant differences between the rate of isolated toxigenic C. difficile and age group of patients (P<0.05). Among the
units of selected hospitals, in gastroenterology of Children clinical
center, toxigenic C. difficile was isolated most frequently. These
bacteria were sensitive to vancomycin, Chloramphenicol and ceftriaxone.Further studies to evaluate the ecological and pathogenic terms of toxigenic C. difficile are suggested.
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STUDY ON CRYPTOSPORIDIOSIS IN SOME DIARRHEIC
CHILDREN IN TEHRAN, IRAN
KIA E.B., MEAMAR A.R., REZAIAN M., SHOJAEE S.
School of Public Health, TEHRAN, IRAN

The genus cryptosporidium includes coccidian protozoans which
cause gastrointestinal infection in humans. It is an important
agent of diarrhoeal disease in children. In this study stool samples
from 200 diarrheic children and 100 non-diarrheic children (as
control group), who were all under 5 years old and referring to
Takhti Children Hospital, Tehran, Iran, were examined for cryptosporidiosis. All samples were stained by modified Ziehl-Neelsen
method and observed by light microscope. Among diarrheic children 14 individuals (7%) were found infected with cryptosporidium, while no one in the control group was infected. Considering
the relationships between cryptosporidiosis and different variables including sex, source of drinking water, contact with animals, history of recent travel, season and diarrhea condition,
effect of season and drinking water quality were more prominent. So that, the infection was more prevalent during summer
time and in the children who did not have access to treated water.
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EPIDEMIC RESURGENCE OF CHIKUNGUNYA VIRUS
IN DEMOCRATIC REPUBLIC OF CONGO: IDENTIFICATION
OF A NEW CENTRAL AFRICAN GENOTYPE
GRANDADAM M.1, TOLOU H.J.G.1, PEYREFITTE C.N.1,
BESSAUD M.1, PASTORINO B.1, MUYEMBE-TAMFUN J.J.2
1. IMTSSA, MARSEILLE ARMÉES, FRANCE
2. INRBM, KINSHASA, DEMOCRATIC REPUBLIC OF CONGO

In May 1999 and February 2000, after heavy rain falls,
Chikungunya virus (CHIKV) has re-emerged during urban epidemics in Kinshasa Democratic Republic of the Congo (DRC), after
39 years without any isolation. A total of 76 blood samples from
patients with dengue-like fever were collected in Matete and
Kingabwa zones of Kinshasa DRC and sent to our laboratory in
Marseilles. Forty-four out of the 76 blood samples analyzed were
found positive for CHIK infection by the presence of anti-CHIK
virus specific IgM and they were negative for the other tested
viruses (DEN, WN and RVFV). CHIK viruses were isolated in 9 out of
21 sera from patients from the outbreak in Kingabwa in February
2000. CHIK virus was identified by indirect fluorescence assay,
while no fluorescence was observed using Sindbis and Semliki
Forest virus-specific murine hyper-immune ascitic fluid. Partial
genomic sequences were determined for each isolated virus, in
order to evaluate the origin and diversity of this re-emerging virus.
We showed that the E1/3’UTR genomic region sequences clustered
together and constituted an homogenous group. Finally, the phylogenetic tree indicated that the viruses from the DRC epidemics
defined a new Central African lineage, close to, but distinct from,
the previously identified lineages from RCA and Uganda.
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IGE REACTIVITY OF RECOMBINANT ALLERGEN
HOMOLOGOUS TO FATTY ACID BINDING PROTEIN,
TYR P 13, FROM TYROPHAGUS PUTRESCENTIAE
KIM W.K., YONG T.S., JEONG K.Y., LEE H., HONG C.S., KIM K.E.
Dept. of Parasitology and Institute of Tropical Medicine Brain Korea 21
Project for Medical Science Yonsei University College of Medicine, SEOUL,
REPUBLIC OF KOREA

The storage mite, Tyrophagus putrescentiae, is one of the important causes of allergic disorders. Fifteen allergenic components
were demonstrated in storage mite by SDS-PAGE and
immunoblotting, but, only the group 2 allergen Tyr p 2 has been
cloned and characterized. In this study, we attempted to identify
and characterize new allergens from T. putrescentiae which is a
dominant species of storage mite in Korea. Expressed sequence
tags (ESTs) were analyzed to identify possible storage mite allergens and the cDNA sequence encoding a protein homologous to
fatty acid binding protein, a mite group 13 allergen, was identified and named Tyr p 13. Its deduced amino acid sequence showed
61.1-85.3% identity with other mite group 13 allergens.
The recombinant protein was expressed in Escherichia coli using a
pET 28b vector system and its allergenicity was investigated by
ELISA. The recombinant allergen was detected in 5/78 (6.4%) of T.
putrescentiae-positive sera tested, and it inhibited 61,9% of IgE
binding to crude extract at an inhibitor concentration of 10 µg/mL
by inhibition ELISA using serum from a patient who showed the
strongest reaction by ELISA. In this study, a novel allergen was
identified in T. putrescentiae. This allergen could be helpful for
more detailed characterizations of storage mite allergy.
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A TAQMANR RT-PCR ASSAY WITHOUT A RNA
EXTRACTION STEP FOR THE RAPID DETECTION AND
QUANTIFICATION OF AFRICAN CHIKUNGUNYA VIRUSES
PASTORINO B., PEYREFITTE C.N., BESSAUD M.,
GRANDADAM M., TOLOU H.J.G.
IMTSSA, MARSEILLE ARMÉES, FRANCE

Chikungunya virus (CHIKV), an alphavirus, is of considerable public
health concern in Southeast Asian and African countries. However,
the diagnosis of this arthropod-borne human disease often relies on
serological assays and is rarely virologically confirmed. Practically,
based on clinical and/or epidemiological considerations, CHIKV
infections can be confused with dengue or yellow fever while virological confirmation is required to launch adapted control measures
of epidemics. Moreover, quantification of viral loads could be of
interest not only for diagnosis, but also for a comprehensive
approach of viral epidemiology and pathophysiology. Here, we
report the development of a specific and sensitive one-step RT-PCR
assay for the diagnosis of African CHIKV. We used a TaqMan® RTPCR reaction without any pre-treatment of the analysed sample for
RNA extraction and purification. This assay proved as sensitive as the
real-time RT-PCR preceded by RNA extraction, allowing to work
with small volume samples (2.5 µl), that is advantageous for clinical
specimens. Large numbers of samples can be processed in short time
period, the risks of RNA loss and carry-over contamination and
waste of reagents are minimized. Finally, we demonstrated that the
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MANAGEMENT OF ACUTE DIARRHOEA IN PRIMARY
CARE IN BAHRAIN
ISMAEEL A.1, AL KHAJA K.1, DAMMANHORI3 A.2, BOTTA G.1,
SEQUEIRA R.1
1. Arabian Gulf University, MANAMA, BAHRAIN
2. Ministry of Health, MANAMA, BAHRAIN

This study was carried out to assess the extent of adherence by
primary care physicians to the WHO recommended oral rehydration therapy (ORT) guidelines; and to evaluate the prescribing
patterns of other medications in treating acute diarrhoea. In a
multicentric, questionnaire-based prospective nationwide study,
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data was collected from 20 primary care health centers distributed in Bahrain. Of 328 patients, 58.2% were male, and 90.9%
were Bahrainis. Approximately 73% of patients complained of
watery diarrhoeal episodes, and routine stool examination and
culture were requested for 49 (14.9%) patients. Oral rehydration
solution (ORS) and antispasmodics were the most commonly prescribed medications, given to 257 (85.7%) patients. Oral and parenteral antiemetics (14.7%), H2-receptor antagonist (2.3%),
antimicrobials (2.0%), antacids (1.7%) and antiflatulents (0.7%)
were also used. Controversial drugs such as antidiarrhoeals (7.0%)
and prokinetics (4.3%) were prescribed in some instances.
Intravenous rehydration solutions were administered to 3.7% of
patients. The proportion of various prescribed drug therapies, in
descending order, were as follows: two-drug therapy (49.7%),
three-drug therapy (24.1%), monotherapy (19.3%), and four and
more drug therapy (7.0%). The mean number of drugs / prescription was 2.2 + 0.87. It is reassuring that the primary care physicians in Bahrain conform with the WHO guidelines with respect
to the use of ORT in acute diarrhoea; the use of antimicrobials
was rare. However, in some instances, polypharmacy and prescribing of some controversial drugs were observed.
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ANTIMICROBIAL SUSCEPTIBILITY OF BACTERIAL
PATHOGENS ISOLATED FROM PATIENTS WITH
BLOODSTREAM INFECTIONS IN CHILDREN MEDICAL
CENTER HOSPITAL, TEHRAN-IRAN 1996-2000
POURAKBARI B.1, MAMESHI S.2, HAGHI ASHTIANI M.T.3,
BONAKDAR HASHEMI F.4
1. Infection Disease Research Center, TEHRAN, IRAN
2. Department of Infectious disease, Children Medical center, Tehran
University of Medical sciences, TEHRAN, IRAN
3. 3 Department of Pathology, Children Medical Center, Tehran
University of Medical Sciences, TEHRAN, IRAN
4. Department of Microbiology, Medical Faculty, Tehran University of
Medical Sciences, TEHRAN, IRAN

Background: Bacterial bloodstream infections are a leading cause
of morbidity and mortality worldwide. Antimicrobial susceptibility patterns should guide the choice of empiric antimicrobial regimens for these patients.
Methods: We reviewed the antimicrobial susceptibility patterns
of bloodstream isolates of Gram-positive cocci and Gram-negative
bacilli in Children Medical Center Hospital from 1996 to 2000.
Results: Coagulase-negative staphylococci (CONS) (48.3%),
S. aureus (16.7%), Klebsiella sp. (8.4%), E. coli (5.8%) and P.
aeruginosa (4.6%) were the most frequently isolated bacteria
from blood cultures, collectively accounting for >83% of isolates.
Overall frequencies of isolation were 72.4% gram-positive bacteria and 27.6% gram-negative bacteria. The rate of oxacillin resistance was similar among both S. aureus and CONS isolates, at
59.9% and 61.3%, respectively. The rate of vancomycin resistance
was 20.6% and 11.5%, respectively, for S. aureus and CONS isolates. S. pneumoniae susceptibilities to penicillin and co-trimoxazole were <45%. Resistance to most relevant antimicrobials was
commonplace among the Gram-negative bacilli; however, most
remained susceptible to amikacin. Conclusion: Identification of a
vancomycin resistance S. aureus strain or extended-spectrum βlactamases producing isolates should not be considered as an
exceptional event. The risk of antibiotic resistance in bloodstream
isolates, particularly Gram-positive cocci, emphasizes the importance of hospital control measures, rational prescribing policies
and new vaccine strategies.
Keyword: Boodstream infections, Antimicrobial susceptibility,
Iran.
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DETECTION OF CHLAMYDIA TRACHOMATIS AND
NEISSERIA GONORRHOEAE IN FIRST-VOID URINE FROM
PATIENT WITH URETHRITIS BY MULTIPLEX PCR
POURAKBARI B.3,FATHOLAHZADEH B.2,MIRSALEHIAN
A.2,KAZEMI B.4 ARSHADI H.1
1. Tehran University of Medical Science, Medical Faculty, Department of
Urology, TEHRAN, IRAN
2. Tehran University of Medical Science, Medical Faculty, Department of
Microbiology, TEHRAN, IRAN
3. Infection Disease Research Center, TEHRAN, IRAN
4. Shahid Beheshti University of Medical Sciences, Cell Research Center,
TEHRAN, IRAN

Introduction: Genitourinary tract infections due to Chlamydia trachomatis and Neisseria gonorrhoae are a major cause of morbidity
in sexually active individuals. Therefore, availability of a rapid
method with high sensitivity and specificity that is capable of detecting both organisms from non-invasive specimen is highly desirable.
Materials and Methods: In this study 10 to 15 ml samples of first
void urine (FVU) from sixty-seven (62 males and 5 females), afflicted patients with urethritis were examined. After extracting the
DNA from these samples, the PCR and Multiplex PCR reactions
were done and amplicons were examined by Agar Gel
Electrophoresis system.
Results: The results of this study showed that thirty-one (46%) of
the samples with N. gonorrhoeae and fifteen (22%) of the samples with C. trachomatis were positive. In seven (10%) cases, infection with both of bacteria were observed, while the growth of
N. gonorrhoeae on special culture were observed only in twentyfive (37.3%) of the samples.
Discussion: Multiplex PCR provides a rapid and simultaneous test
for detection of Chlamydia trachomatis and Neisseria gonorrhoae
in first void urine specimens collected by non-invasive procedure.
Testing of such samples by multiplex PCR could facilitate studies
aimed at improving our understanding of the epidemiology of
Chlamydia trachomatis and Neisseria gonorrhoae as important
sexually transmitted diseases.
Key words: Chlamydia trachomatis, Neisseria gonorrhoeae,
Multiplex PCR, Urethritis, First Void Urine (FVU).
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EARLY ANTIBODY RESPONSE TO MULTIPLE IM DOSES
OF PURIFIED VERO CELL RABIES VACCINE
CHANTHAVANICH P.
Faculty of Tropical Medicine, BKK, THAILAND

We studied early antibody response to multiple IM-dose regimens
of purified Vero cell rabies vaccine in 120 healthy adults with no
history of previous rabies immunization, who were randomly
given one of 3 PVRV IM post-exposure regimens: Gr A 22111, Gr
B 31111, and Gr C 11111 (control). RFFIT were performed for
NAb.At D5, two subjects (5%) in Gr A had NAb >0.15 IU/ml. At D7,
more subjects in Gr A (30%), and Gr B (26%) had NAb >0.15 IU/ml
than Gr C (11%). Seroconversions (NAb >0.5 IU/ml) at D7 were
detected in 5% of Gr A and B, with none in Gr C. At D14 and 28,
all seroconverted. At one year, the seroconversions of Gr A, B, and
C were 65, 92, and 75% respectively. The GMTs at D7, 14, 28 and
365 of the 3 Gr were similar. Side effects of the 3 regimens were
similar. In conclusion, multiple IM-dose PVRV for rabies post-exposure regimens was not superior to the standard regimen for early
antibody response and had no impact on long-term protection.
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DESTINATION AND MEDICAL PRE-TRAVEL ADVICE
PURSUANCE AS PREDICTORS OF TRAVELLERS’
DIARRHOEA INCIDENCE

DEVELOPMENT OF A SENSITIVE QRT-PCR ASSAY
SPECIFIC FOR YELLOW FEVER NS5 GENE
BARBAN V., GIRERD Y., COLOMBANI S., AGUIRRE M.,
MANTEL N., LANG J.

RAMON-TORRELL J.R., MASUET-AUMATELL C., MORCHONRAMOS S., MANCHON-WALSH P., FLORES-MATEO G.,
CARRILLO-SANTISTEVE P.

Sanofi Pasteur, MARCY L’ETOILE, FRANCE

Yellow Fever (YF) virus NS5 gene, encoding the viral RNA-dependent RNA polymerase, is highly conserved among YF virus strains
and exhibits very low sequence variability. We have designed a
sensitive YF-qRT-PCR assay based on specific detection of NS5
gene. The assay was set-up by optimizing several parameters, like
assay temperature, and primers and salt concentrations. It was
evaluated with either SybrGreen or TaqMan chemistry, and in 2
different systems, LightCycler or ABIPrism 7000, with identical
results. An RNA quantification standard was established in parallel by in vitro transcription of NS5 gene, partially sub-cloned
under control of T7 promoter. This standard was quantified by
three different methods, spectophotometry, RiboGreen and capillary electrophoresis, and its concentration was expressed in copy
numbers, or genomic equivalents (GEQ) per ml. Test conditions
allow a large quantification range, from 10 to 10^9 copies/reaction. The assay has been used to quantify either wild-type (Asibi)
or live-attenuated YF17D strains, as well as YF chimeric viruses,
both in vaccine batches or serum samples. The ratio GEQ/PFU was
comprised between 1000 and 10000, depending on the sample,
and we have been able to quantify RNA in batches containing as
low as 2 PFU/ml. No cross-reaction was observed with Dengue
virus (another Flavivirus), or with cellular sequences. This assay is
a useful tool for characterization of vaccine samples and diagnostic purposes like determination of viral load in infected or vaccinated patients.

Bellvitge Hospital, HOSPITALET DE LLOBREGAT, BARCELONA, SPAIN

Foundations: Each year, around 50 million people from the first
world visit underdeveloped countries. The frequency of international travel continues to increase, as way as the exposition to diseases that are rare in developed countries. Travelers´ diarrhea is
the most usual travel-related illness, with rates that vary from 8%
to 50% depending on the country visited.
Objective: To determine the frequency of diarrhoea in a cohort of
subjects who had sought pre-travel advice in a UAV between the
months of April and December of 2003, both inclusively, and to
assess the effectiveness of pre-travel advice in reducing the incidence of diarrhea and the need for subsequent pre-travel consultation.
Material and methods: We used a structured questionnaire which
was sent by e-mail or, in case it was not possible, a telephone
interview was made. The main interest variables were destination, type and duration of the trip, medical advice pursuance, vaccine and/or chemoprofilaxis recommended and its adverse reactions and other health-related problems during the trip.
Results: From 325 travelers, 140 answers were obtained (43.8%).
Of them, 17,1% had diarrhea. The travelers’ average age was 32.2
± 6.4. Travelers who had sought pre-travel advice were more likely to be traveling to a higher risk destination (88.6%) and its incidence of diarrhea was 18.3% minor. The incidence of diarrhea in
travelers who follow pre-travel advice was 51.7% minor than
those who did not follow it.
Conclusion: Duration of the trip, medical pre-travel advice pursuance and destination are related with the incidence of traveler
‘s diarrhea.
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ACUTE BACTERIAL MENINGITIS AT THE COMPLEXE
PÉDIATRIQUE IN BANGUI, CENTRAL AFRICAN REPUBLIC
DIMANCHE L.1, GABRIÉ-CONQUET M.2, TESSIEN P.L.2,
BEYAM E.N.3, BOBOSSI-SERENGBE G.3, GODY J.C.3, NGABA J.3,
BERCION R.4
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CHARACTERIZATION OF TWELVE YELLOW FEVER
VACCINE LOTS (STAMARIL(TM) ) PRODUCED BETWEEN
1990 AND 2002

1.
2.
3.
4.

BARBAN V., GIRERD Y., AGUIRRE S., GULIA S., LANG J.

Hôpital
Institut
Hôpital
Institut

Complexe Pédiatrique, BANGUI, CAR
Pasteur, BANGUI, CAR
Complexe Pédiatrique, BANGUI, CAR
Pasteur, BANGUI, CENTRAL AFRICAN REPUBLIC

Sanofi pasteur, MARCY-L’ETOILE, FRANCE

Objectives: Bacterial meningitis remain a serious problem in
Central African Republic (CAR), particularly for children. No
recent studies have been conducted in Bangui to precise the aetiologies of acute bacterial meningitis (ABM) and the sensitivity of
causative bacteria to the main antibiotics used in meningitis cases.
Methods: Between Oct 2004 and Apr 2005 we have conducted a
prospective study at the Complexe Pédiatrique de Bangui, the
referral facility for medical paediatry. Every child from 0 to 17
years, with suspected meningitis has been included and CSF inoculated on appropriate medium before starting antibiotherapy.
Susceptibility testing has been performed at the Institut Pasteur
de Bangui using diffusion method.
Results: Of the 57 first cases of ABM, we have confirmed 23 S.
pneumoniae (5<1 yr, 4: 1-5 yrs,14>5 yrs), 18 H. influenzae (9<1 yr,
7: 1-5 yrs, 2>5 yrs), 2 S. enteritidis, 1 N. meningitis C, and 1 S.
agalactiae. The global fatality rate was 39% (22/57) and was quite
the same in cases of S.pneumoniae [10/23 (43%)] than in cases of
H.influenzae [8/18 (44%)]. 2/21 (10%) S.pneumoniae were less
sensitive to penicillin. The resistance rates were: CHL (14%), TET
(57%) and ERY (0%). 12/15 (80%) H.influenzae were harbouring
a bétalactamase and 13/15 (87%) were resistant to CHL. MIC will
be performed to confirm these preliminary results.
Conclusions: H influenzae and S pneumoniae remain the main
causative bacteria for ABM in Bangui. The first line antibiotic regimen used in CAR (AMX+CHL) should be reconsidered particularly when H.influenzae is suspected.

The live attenuated yellow fever (YF) vaccine strain 17D has been
used for over 50 years for human vaccination. STAMARIL vaccine,
commercialized by sanofi pasteur, is derived from YF17D-204 substrain. In order to document vaccine strain stability, we have analyzed twelve lots produced between 1990 and 2002. Complete
genomic sequence of the virus was established and was remarkably conserved between lots, with no mutation detectable over a
period of 12 years. Compared to sequence of YF 17D-204 ATCC,
only 8 nucleotide differences were observed. All these mutations
were silent and were already present in other 17D-derived strains.
Genomic titers, established by quantitative RT-PCR, were also very
homogeneous (mean standard deviation 0.2 log GEQ/ml), demonstrating the robustness of the production process. Plaque size
phenotype was consistent from lot to lot with > 90% of the
plaques exhibiting a mean size of 0.50 ± 0.08 mm. A minor population of larger plaques with a mean size of 0.85 ± 0.11 mm and
representing <2 to 8% of the total plaques, was also detected.
The ratio between the two populations remained constant independently of the infectious titre of the sample. Consistency of
genomic titres and plaque size phenotype was also demonstrated
in vaccine doses. Taken together, these data demonstrate the
remarkable stability of STAMARIL vaccine strain over 12 years of
production, as well as the robustness and consistency of the production process.
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VORICONAZOLE AND SCEDOSPORIUM APIOSPERMUM
MYCETOMA: HOPE FOR A MEDICAL TREATMENT?

HEPATITIS B EPIDEMIOLOGY IN MAYOTTE (FRENCH
COMORIAN ISLAND)

PORTE L.1, EL HAJJ L.1, LINAS M.2, MAGNAVAL J.F.2, MASSIP P.1,
MARCHOU B.1

RECEVEUR M.C.1, FARTHOUAT L.2, ROUSSIN C.2, ALI R.2,
MEDINGER G.2, SISSOKO D.3, MALVY D.1

1. Infectious and tropical diseases department CHU TOULOUSE PURPAN,
TOULOUSE, FRANCE
2. Parasitology-mycology laboratory, CHU Toulouse, France, TOULOUSE,
FRANCE

1. Hôpital st André, BORDEAUX, FRANCE
2. Centre hospitalier de Mayotte, MAMOUDZOU, FRANCE
3. Cellule inter-régionale d’épidémiologie, ST-DENIS DE LA RÉUNION,
FRANCE

Treatment of Scedosporium apiospermum (Sa) mycetoma usually
requires limb amputation. We report one case of successful outcome with Voriconazole (V). Mrs T., 47 years old, originating from
Ivory Coast, living in France since 1994 was diagnosed as having a
Madura’s foot in 1995. She failed to respond to several treatments: itraconazole, fluconazole, cotrimoxazole, and refused
amputation. In December 2002 she was admitted in our department for a painful impotence of the right leg and foot. She was
afebrile, C-reactive protein (Crp) was 103 mg/l. RMN confirmed
the total destruction of tarsus bones with an extension to the
tibia’s low extremity. Bone biopsy grew with Sa.; MIC of V was: 1
µg/ml. V (400 mg/day) treatment was initiated in March 2003. A
significant clinical improvement was observed within 4 months
confirmed by Crp (16 mg/l) and RMN. V was maintained for 19
months with good tolerance but an important and stable
cholestasis (around 40 N) with slightly increased ALT (2-3N). In Oct
2004 V was stopped due to increasing ALT (17N); by this time RMN
showed impressive regression of bone lesions. As of Jan 2005, the
patient remains clinically well. Conclusion: V appears as a promising drug for the medical management of fungal mycetoma due
to Sa and may avoid amputation.

Chronic hepatitis B is an important public health problem worldwide.In most developed parts of the world, including France, the
prevalence of chronic HBV infection is < 1%.Mayotte is a little
French island of 374 km2, located in the Indian Ocean, between
Madagascar and Mozambic. There is a population of about 200
000 people, largely due to numerous illegal immigrants, especially coming from Anjouan, the nearest Comorian Island. Hepatitis B
prevalence in Mayotte is unknown up to now.An epidemiological
study with registration of each pregnant woman status for hepatitis B was conducted in Mayotte maternity hospital from february 1st 2004 to july 31th 2004. 2290 pregnant women were
enrolled. 3.19% were Ag HBs positive, which ranges Mayotte in
the intermediate areas for hepatitis B transmission. In 1995,
French medical authorities recommended immunization of newborn children associated with continuing teenagers coverage.
In 2002, it was estimated that only 19,8% of chidren <2 years old
were vaccinated in metropolitan France, despite 85% among
those in Mayotte. This presentation seems a contradictory, but
there are some plausible explanations. Seventy percent of pregnant women who give birth in Mayotte come from other
Comores Islands, with a large part going back after giving birth.
This situation emphasizes the fact that an efficient sanitary cooperation, at least in terms of immunization programme, is needed
between Mayotte and the three other Comorian Islands.
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BARTONELLA QUINTANA FROM BODY LICE, PEDICULUS
HUMANUS (ANOPLURA: PEDICULIDAE), INFESTING
HOMELESS PEOPLE IN TOKYO

P549

VIRAL PREVALENCE OF ADULTS EPIDEMIC AND
SPORADIC ACUTE DIARRHOEAS IN DJIBOUTI (HORN OF
AFRICA)

SASAKI T., ISAWA H., SEKI N., HOSHINO K., HIGA Y., KUBOTA M.,
SASAKI T., SAWABE K., ARAKAWA Y., KOBAYASHI M.
National Institute of Infectious Diseases, TOKYO, JAPAN

DEPINA J.J.1, MASLIN J.2, FOUET C.2, KOHLI E.3, KOECK J.L.4
Bartonella quintana (B. quintana), a small gram-negative bacterium, is the causative agent of trench fever and is transmitted by
the body louse. The clinical symptoms of trench fever include
fever, rash, bone pain, and splenomegaly. The severity depends
on the immune and general health status of the afflicted patient,
and varies from a mild flu-like syndrome to a more severe endocarditis. Recently, outbreaks of trench fever have been reported
among homeless people in Marseilles, France; in Seattle, the
United States; in Moscow, Russia; and rural Andean communities
in Peru. In Japan, Tokyo Metropolitan Government reported an
estimated number of homeless people officially from data accumulated by local managers of parks, roads, and river basins in
Tokyo’s 23 wards. In 1995, approximately 3,300 homeless were
counted, but the number has gradually increased during the past
10 years. Detection of B. quintana gene from body lice infesting
homeless people and blood of homeless people in Tokyo has been
done by polymerase chain reaction during the past six years. Six
of 60 (10.0%) homeless were infested with Bartonella-positive
body lice. In the seroprevalence of B. quintana, 151 blood samples
were taken from homeless peoples and their IgG antibodies level
showed significantly higher than that in 200 healthy blood
donors. We report the 4th finding of B. quintana infection among
homeless people in an industrialized country. The recent increase
of homeless in Tokyo suggests that epidemiological studies of
louse-borne diseases should be carried out.

1.
2.
3.
4.

Hospital Laveran, MARSEILLE, FRANCE
Hospital val de Grace,, PARIS CEDEX 05, FRANCE
CHU-Dijon, DIJON, FRANCE
Hospital Robert Picque, BORDEAUX, FRANCE

In developing countries the role of viruses as pathogens in diarrhoeas is underestimated. Two studies were conducted in Djibouti
to investigate the prevalence of enteric viruses among adults in
epidemic and sporadic acute diarrhoeas. Patients were enrolled
during the epidemic of acute diarrhoea (Sept-Nov 1997) and on
the occasion of sporadic cases (Oct 2002-Sept 2003). Stool samples
collected were shipped to France. Viral diagnosis included screening for group A rotaviruses, adenoviruses and astroviruses
(IDEIA™Rotavirus, IDEIA™ Adenovirus, Amplified IDEIA™
Astrovirus / Dako). In addition, human caliciviruses (HuCVs) and
astroviruses were detected by RT-PCR (Calici/Astrovirus Consensus,
Argene).A total of 388 (270 Djiboutians,118 Europeans) and 105
patients (18 Djiboutians,87 Europeans) were included in 1997 and
2002-03, respectively [age range 15-40 years]. HuCVs were the
most frequently viruses involved in epidemic and sporadic diarrhoea cases (Table1). Sequencing of HuCVs isolated in 2002-03
demonstrate a close relation to genogroup II.
RT-PCR

IDEIA Tests
Year

Rotavirus

Adenovirus Astrovirus

Sample

HuCVs

Astrovirus

N -%

N -%

N -%

(N)

N -%

N -%

1997

27 - 7

7 - 1,5

10 - 2,6

179

34 - 19

16 - 9

2003

2-2

1-1

3-3

77

20 - 26

4-5

These two studies clearly display the co-circulation of different
viruses strains during epidemic or sporadic diarrhoea episodes in a
developing country whatever the ethnic origin. RT-PCR could be a
useful tool to identify HuCV and to improve astroviruses detection.
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PREVALENCE OF NEISSERIA GONORRHOEAE AND
CHALAMYDIA TRACHOMATIS IN MALE URETHRITIS
IN THE AREA OF SFAX (SOUTH OF TUNISIA)
1

2

2

ACUTE NON LITHIASIC CHOLECYSTIS AND HEPATITIS A:
UNCOMMON ASOCIATION?...
CHEVALIER B.1, NDIAYE A.R.2, NDIAYE B.2, DEBONNE J.M.3,
CARMOI T.2

2

HAMMAMI N. , ZNAZEN A. , BERRAJAH L. ,, MAHJOUBI F. ,
BOUDAWARA M.3, BEN JEMAA M.4, HAMMAMI A.2
1.
2.
3.
4.

1. Hopital Desgenettes, LYON, FRANCE
2. Hopital principal, DAKAR, SÉNÉGAL
3. Hopital Laveran, MARSEILLE, FRANCE

Hospital habib bourguiba sfax, SFAX, TUNISIA
Laboratory of microbiology, habib bourguiba hospital, SFAX, TUNISIA
Polyclinique CNSS, SFAX, TUNISIA
Department of infectious disease, SFAX, TUNISIA

Authors report a case of severe hepatitis A (HA) complicated by
acute non lithiasic cholecystis (NLC). A 27 years old Brazilian woman
was admitted for profuse vomitings and moderate fever (38°)
which began almost 10 days before. Clinical examination just show
conjunctival sub-icterus. Blood examination shows major cytolysis
(30 x normal) with prothrombin rate (TP) diminution which was the
only gravity sign. Liver ultrasonography shows normal liver without
biliary ways distension, the gallbladder was empty and thin. The
diagnosis of acute HA was done with the high rate of IgM. After 16
days, clinical and biological evolution was good. A fever reappeared up to 39° without clinical started point found. Bacterial
blood and urine cultures and Salmonella serology\’s were negative.
Cytolysis increased again up to 15 x normal and the TP dropped
again. Ultrasonography and computerized tomography showed
thickening of gallbladder lining (13 mm) without biliary way distension directing typically to NLC diagnosis. Evolution was good
after 15 days of diet, symptomatic treament and parenteral nutrition. HA with severity signs is rare. Fulminating forms are very
severe. Atypic cases exist with extended elevation of IgM, or twotime form with recurrence in the first month. Moderate anomalies
of gallbladder are described during HA. Real NLC are very rare
manifestations of HA but they have been initially described
amongst children with histological viral specifics lesions of the gallbladder. It seems important to highlight this rare manifestation of
A hepatitis to avoid surgical issue which would be risky on a convalescent liver fragilized by acute hepatitis.

The sexually transmitted infections pose a real public health problem, mainly in developing countries. In Tunisia, the epidemiological state is not well known. The aim of this study was to evaluate
the occurrence of Neisseria gonorrhoeae and Chlamydia trachomatis in male urethritis in the area of Sfax (south of Tunisia)
between September 2001 and December 2004. A total of 350
patients were enrolled into the study. Urethral swab specimens
were obtained and processed by gonococcal culture, direct
immunofluorescence technique for the investigation of Chlamydia
trachomatis and polymerase chain reaction for Neisseria gonorrhoeae and Chlamydia trachomatis detection. The mean age of
patients was 29 years. 70 were workers. Neisseria gonorrhoeae or
Chlamydia trachomatis were found in 37.5% (131/350) of urethral
discharge cases. Neisseria gonorrhoeae was the predominant
pathogen, being found in 31.4% (110/350) of cases. Chlamydia tracomatis was found in 11. 7%(41/350) of cases. Chlamydial and
gonococcal coinfection was found in 5.7% (20/350) of cases. In the
evaluation of antibiotic susceptibility, 24.1% of Neisseria gonorrhoeae isolates were productive of B- lactamase and 59.3% were
resistant to tetracyclin. There was no resistance to pristinamycin,
ciprofloxacin and spectinomycin.
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SYNDROMIC APPROACH OF STD: BACTERIOLOGICAL
VALIDATION
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ZRIBI M., ZRIBI M., B MANSOUR K., ABDEDDAYEM S.,
MASMOUDI A., FENDRI C.

HIGH PREVALENCE OF HEPATITIS C VIRUS INFECTION
AND PREDOMINANCE OF GENOTYPE 4 IN AN ISOLATED
RURAL AREA IN GABON (CENTRAL WEST AFRICA)

La Rabta hospital, TUNIS, TUNISIA

NDONG ATOME G.R.1, MAKUWA M.1, OUWE MISSI OUKEM
O.1, BRANGER M.2, BRUN-VEZINET F.2, KAZANJI M.1, ROQUES
P.1, BISSER S.1

Sexually transmitted infections (STI) are the major contributor to
the populations’ morbidity and mortality. To overcome the limitations and the expenses of aetiological primary care approach, a
syndromic management was used. The objective of our study was
to evaluate the care quality of the syndromic management of the
sexually transmitted diseases in Tunisia. Algorithms have been
developed for the diagnosis of the following major syndromes of
vaginal discharge: cervicitis due to N gonorrhoeae or C trachomatis (Alg a), vaginitis due to T vaginalis or C trachomatis (Alg b) and
vaginitis due to Candida (Alg c). A total of 118 women were
enrolled in the study carried out from June 2002 to April 2004.
Vaginal swabs were positive in 58 cases (49%) for one or more
germs. The prevalence of STD was as follows: Chlamydia (9%), G
vaginalis (10%), N gonorrhoeae (1%), T pallidum (1%), T vaginalis
(5%), and Candida (20%).
In 12% cases, an association between two or more germs were
observed and the results are as follows: Algorithm “a” with a sensitivity of 38%, a specifity of 45% and a predictive positive value
(VPP) of 13%; Algorithm “b” with a sensitivity of 35%, a specificity of 66% and a VPP of 20%; and finally Algorithm “c” with a
sensitivity of 12%, a specificity of 86% and a VPP of 33%.
Diagnosis and treating STD via the syndrome approach has several advantages: treatment at the first patient’s visit, expedited care
and cost savings from unused laboratory tests. A major disadvantage to syndromic management is the cost incurred from overdiagnosis and over-treatment when drugs are given to patients
who do not need them.

1. Centre International de Recherches Médicales de Franceville (CIRMF),
FRANCEVILLE, GABON
2. Hôpital Bichat Claude-Bernard, PARIS, FRANCE

To determine the prevalence of Hepatitis C virus (HCV) and the
genotype distribution in an isolated rural area of Gabon (Central
West Africa), plasma from 319 consenting adults (mean age, 38
years; range 13 to 85 years) living in the same village were
screened for anti-HCV antibodies. Using two different tests ELISA
and RIBA, HCV antibodies were detected in sixty-six (20.7%) individuals. The sero-prevalence increased significantly (p<10-5) with
age, reaching 62% in individuals older than 65 years but did not
differ by gender. HCV virus was amplified in 61 individuals
(19.1%) by PCR of the non coding region (5’NCR). The highest
viral loads (>5.000.000 copies/ml) determined by quantitative PCR
were detected among the elderly people with mean age of 67,
ranging from 47 to 81 years.
After sequencing, our data showed that the HCV strains circulating in this population belonged mainly to the genotype 4
(85.2%). The distribution of the HCV subtypes identified were 4e
(63.9%), 4cd (11.5%), 4b (4.9%), 4a (1.6%), 4g (1.6%), 4c (1.6%),
and an other marginal subtype was detected 5a (3.3%).
Further population based epidemiological studies are needed to
clarify the risk factors and the transmission routes of HCV infection in this population. Such studies are currently in progress.

255

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

P554

P556

FATAL DISSEMINATED HISTOPLASMOSIS FOLLOWING
A KIDNEY ALLOGRAFT IN REUNION (INDIAN OCEAN):
FIRST REPORTED CASE.

FIRST DESCRIPTION OF HCV SEROPREVALENCE AND
GENOTYPES IN A LARGE PROPORTION OF MALAGASY
PEOPLE, ANTANANARIVO, MADAGASCAR.

GAUZERE B., SCHLOSSMACHER P., MARTINET O., JAFFARBANDJEE M.C., AGESILAS F., KNEZYNSKI M., PAC-SOO A.M.,
RIVIÈRE J.P., BOURGEON B., GAÜZÈRE B., SALY J.C.

ANDRIANAJA V., RATSITORAHINA M., RAMAROKOTO C.E.,
RABARIJAONA L.P., COMBE P., DUBOT A., ROUSSET D.,
SOARES J.L.

C.H.D, SAINT-DENIS, RÉUNION

INSTITUT PASTEUR DE MADAGASCAR, ANTANANARIVO, MADAGASCAR

H. capsulatum var capsulatum histoplasmosis, and H. capsulatum
var. duboisii african histoplasmosis are endemic in Western and
Central Africa and Madagasca1. Clinical features of classical histoplasmosis largely depend upon the amount of inhaled spora, previous exposure and immunological status. The first reported case
of histoplasmosis in Reunion occurred in a 43 years old diabetic
woman, following a kidney allograft. Patient had no history of
travelling outside Reunion, and never had contacts with bats.
Following the kidney graft, she was on an immunosuppressive
treatment: steroids, tacrolimus, mycophenolate, and developed
fever, cough, pancytopenia, 22 months after the graft. Chest X-ray
showed a marked pneumonia. Bronchoalveolar lavage revealed
large amounts of typical fungi within activated macrophage cells
(Giemsa). H. capsulatum var capsulatum was confirmed in bone
medullar samples, serology was negative. Subsequently, patient
developed multiple organ failure and died 15 days later, despite
ICU supportive care and antifungal therapy (amphotericin, itraconazol). A low lymphocytes cells count was a facilitating factor
(80/µL). Indian ocean physicians must be aware of the risk of histoplasmosis, especially in immunocompromised hosts.

Background: Around 3% of world population is infected by Hepatitis
C Virus (HCV), great variations exist between countries (1% to 10%).
Exposure to infected blood dominates epidemiology of transmission.
HCV genotypes have a heterogeneous distribution and different
impact on evolution and response to treatment. Vaccine unavailability, difficulties for treatment make prevention essential. In Madagascar
different surveys (1993-2000), with variable quality of samples and
serological tests, reported HCV prevalence fluctuations between 1.2
and 9%. None of them described Antananarivo representing about
10% of country population and 30% of blood donation volume.
Objective: - Assess HCV prevalence in Antananarivo population Describe epidemiological characteristics and risk factors of infected
subjects - Study circulation of different genotypes.
Methods - Cluster sampling inspired by EPI sampling methods, Serological test: ELISA improved second generation and confirmation with immunoblot, - RNA RT-PCR search on all ELISA positive
samples and negative pooled by ten, - Genotyping RT-PCR RFLP.
Results: About 2100 persons were included after informed consent. HCV seroprevalence was about 1.5% which is an intermediate
level of prevalence compared to other countries. RNA was detected in 53% of HCV seropositive. Genotype 1 and 2 were predominant in contradiction with most african distributions and closer to
european distributions.
Discussion: Analysis of population datas, risk factors, genotypes
will be presented and discussed.
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1. Gugnani HC. Histoplasmosis in Africa: a review. Indian J Chest Dis Allied
Sci. 2000 Oct-Dec; 42(4): 271-7.
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COMPARISON OF ENZYME LINKED IMMUNOSORBENT
ASSAYS FOR THE DETECTION OF CHLAMYDIA
TRACHOMATIS AND CHLAMYDOPHILA PNEUMONIAE
SPECIFIC IGG ANTIBODIES TO IN HOUSE
MICROIMMUNOFLUORESCENCE TEST IN PATIENTS WITH
RESPIRATORY TRACT INFECTION AND PATIENTS
WITH GENITAL TRACT INFECTION

FIRST MOLECULAR DETECTION OF COXIELLA BURNETII
AND A SPOTTED FEVER GROUP RICKETTSIA CLOSE
TO “RICKETTSIA AMBLYOMMII” IN TICKS FROM FRENCH
GUYANA
PAROLA P.1, MATSUMOTO K.2, SOCOLOVSCHI C.2, BROUQUI P.2,
PARZY D.3, RAOULT D.2

GDOURA R., GARGOURI B., BERRAJAH L., HAKIM H.,
HAMMAMI A.

1. INSERM U399, IFR 48, MARSEILLE, FRANCE
2. Unité des Rickettsies CNRS UMR 6020 IFR 48, MARSEILLE, FRANCE
3. Unité de Parasitologie, IMTSSA, MARSEILLE, FRANCE

Laboratoire de recherche microorganismes et pathologie humaine.
faculté de médecine-CHU Habib Bourguiba, SFAX, TUNISIA

A total of 57 ticks including 7 species of the genus Amblyomma,
were collected near the French Army training center in the equatorial forest at Regina, French Guyana in September 2004. Ticks
were collected on a white-lipped peccary, snakes, tortoises and a
caiman. They were kept in alcohol until January 2005 when they
were tested by PCR for the presence of Rickettsia and Coxiella
DNA. The amplified products were sequenced to identify the corresponding bacteria. A fragment of 160 base pairs of the IS1111
gene of Coxiella burnetii, the agent of Q fever, was identified in
2 Amblyomma coelebs collected on a white-lipped peccary
(Tayassu pecari), and 1 A. rotundatum collected on a boa
(Epicrates cenchria). As the annual incidence of Q fever in French
Guyana has been found to have increased in the recent years,
these results are of epidemiological importance. Indeed, the role
of wild reservoirs as well as the role of ticks as vectors of the disease are not known there. Further, a Rickettsia spp. close to
“Rickettsia amblyommii”, was detected in two other A. coelebs
specimen collected on the white-lipped peccary. The pathogenicity of this rickettsia is unknown. We cannot at this time determine
if this rickettsia is a new strain of “R. amblyommii” or a new
Rickettsia species in South America. However, “Rickettsia amblyommii” has also been recently identified in A. canjennense and A.
coelebs ticks collected from the western Amazon forest of Brazil.
Further, this rickettsia has been presented as a possible cause of
mild spotted fever rickettsiosis in the United States.

The detection of Chlamydia trachomatis (Ct) and Chlamydophila
pneumoniae (Cp) specific antibodies in humans is complicated
due to the common structures between the two species that can
lead to cross-reactions in serological tests. We compared SeroCT
and SeroCP tests (Savyon Diagnostics) with a in house MIF test for
the detection of Chlamydiae IgG antibodies in sera of 115
patients with genital tract infection (GI) and 70 patients with respiratory tract infection (RI).
In 33.9% of sera of patients with GI and in 28.6% of sera of patients
with RI, the titers of IgG antibodies determined by in house MIF test
against Ct and Cp are identical and the interpretation of the in house
MIF test is difficult. Cross reactions with the antigens of Ct detected
by the SeroCT test were found in 37.1% of cases of patients with RI
with serological evidence of Cp infection by the SeroCP test. In the
group of patients with GI with serological evidence of Ct infection by
the SeroCT test, cross-reactions with the antigens of Cp were detected in 66.1% of cases by the SeroCP test. By using the in house MIF
test as the gold standard, the SeroCP test has shown a very high sensitivity for the detection of specific IgG antibodies to Cp in sera of
patient with GI and patients with RI but a very low specificity ; the
SeroCT test has shown a high sensitivity for the detection of specific
IgG antibodies to Ct in sera of patient with GI and patient with RI and
a reasonably high specificity. Although, the SeroCT and the SeroCP
are tests for the detection of specific IgG antibodies to Ct and specific IgG antibodies to Cp in human sera, cross reaction between Cp and
Ct is still a major concern.
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included. Record forms were used to fill in patient identifiers
(age, gender, occupation), duration of disease and invalidation,
treatment taken, signs and symptoms at presentation, provisional diagnosis and installed treatment, referral and final outcome.
Results: 2096 patients were included from April 2001 to March
2002. The median delay to attend the health posts was 1.41 days,
with significant shorter delay for children (p< 0.001). 65% of
patients took measures already, of which 82% applied self-medication and 69% took antibiotics. Antibiotics were more used
with increasing age (RR 1.012; 95% CI: 1.004 - 1.019). The diagnostic and therapeutic response of health care workers was very
unspecific with the tourniquet test being interpreted as the most
discriminating test. Empiric antibiotic therapy was installed in
77.2% of cases.
Conclusions: Management of uncomplicated fever, not being malaria, at the primary health care level in Vietnam is non-specific, dominated by finding signs of hemorrhagic dengue and empiric antibiotic treatment. This can probably be improved by better education.
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EVALUTION IN PREVALANCE OF CHRONIC HEPATITIS B
AND C SERVENT WORKER
ZANGENEH M.1, JAMSHIDI M.2,
1. Medical Azad Univ, TEHRAN, IRAN
2. Hormozgan University of Medical Science, BANDAR ABBAS, IRAN

Hepatitis B and C Viruses are the most important Cause of Acute
and Chronic Hepatitis, World wide. Chronic hepatits, Cirrhosis of
liver and hepatoccellular Carcinoma are Sequele of Chronic with
these Viruses. Percutaneous Contact is an important pathway of
spread of these infections in health care worker, and so non
health care worker in wards hospitals also may have higher risk of
infection with these Viruses. This cross-sectional, descriptive study
was done to determine prevalance of these infection in non
health care (Servant Worker) in wards Hospital. The study was
done on 120 persons Working in non health services in 3 ward
Hospitals (General, Genycologic and pediatric) in Bandar Abbas
city (Iran). We have detrmine with presence of HBSAg, HCVAb in
Serum with Elisa and then used RIBA assay of HCVAb. Prevalance
of HBSAg positivity in g eneral, obstetric genycologic and pediatric Hospital were 5.26, 5.26 and Zero persent respectively. In
comporision with prevalance HBSAg and HCVAb infection in general popolation this prevalance (1.75 and 1.76%). There is significant Different (p<0.0001) prevalance of HBV in general Hospital
and also in prevalance of HBV and HCV Chronic infection in
Gynycologic Hospital. We recommended Immunization of persons
working in Non-health care Services. Islamic Azad University
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UNIVERSAL PRECAUTIONS: KNOWLEDGE, ATTITUDE
AND PRACTICE OF HEALTHCARE PROFESSIONALS
REGARDING HIV,HEPATITIS B AND C
GUPTA V., BHOI S., GOEL A., VERMA S.
Aiims, NEW DELHI, INDIA

Objectives: To study the knowledge, attitudes and practices of
healthcare workers regarding HIV,hepatitis B, C and the risk of
occupational transmission of these diseases.
Methods: An interview survey was conducted among all the
health care workers (HCW) using a standardised questionnaire
comprising of 34 items in English and local language, as suitable,
by an expert in the emergency ward of a tertiary care teaching
hospital. Data analysis was done using SPSS version 10.
Results: 136 ( response rate:80%) HCW participated in the study.
The mean age was 33.34 ± 6 years, 42 were females. The study
population comprised of doctors 23%, nurses 25%, lab technicians 12% and support staff 40%. Respondents had adequate
knowledge about causative (65%),transmission (63%), symptoms
(69%) of AIDS but poor knowledge about hepatitis B and C
(43%,41%and 30% respectively). Inadequate knowledge was also
revealed about the infectious bodyfluids (31%), disinfection of
equipments (32%), pregnancy in HCW as a susceptibility factor
(22%), post exposure prophylaxis (34%) and comparative infectivity of HIV and hepatitis (38%). 70% of HCW became anxious
while treating these patients. Poor compliance with universal precautions was noticed. Occupational exposures was found to be
high (48%) with poor declaration rate (10%). All of the respondents urged for a interactive information session.
Conclusions: Results from this study reveal that there is a fair level
of knowledge about HIV/AIDS but hepatitis B and C have not generated adequate concern among the HCW. Incongruity between
perceived knowledge, reported practice and attitude suggests
that there is a need for an interactive awareness course about the
universal precautions.
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LEPTOSPIROSIS: A PUBLIC HEALTH PROBLEM IN FRENCH
POLYNESIA
COUDERT C.,
Institut Louis Malardé, PAPEETE, POLYNÉSIE FRANÇAISE

In 2004, the Institute Louis Malardé Laboratory has confirmed 30
leptospirosis cases in human coming from all archipelagoes of
French Polynesia (FRP) (representative sample). Out of 283 tested
cases, 23 were confirmed by seroconversion (IgM Panbio ELISA
reagent) and 7 cases among the 134 tested (IgM negative) were
confirmed by ‘Polymerase Chain Reaction’ (Pasteur Institute PCR
technique), a more precocious method. This incidence in FRP
(10/100 000) is overly underestimated: patients hospitalized in the
main territorial hospital (nearly half of the Leptospirosis cases of
FRP) are not included in this study. Patients are mostly young men
(meanly 33 years old), with at risk activities (trekking, hunters,...)
resuming in close contact with animals like dogs (88%), pigs
(38%) and rats (33%). Among tested serums by the Martin and
Petit’s Micro Agglutination technique in New Caledonia Pasteur
Institute, nearly 1/3 were positive for the serovar Leptospira
icterohaemorragiae copenhageni . Other serovars like L. australis
australis or L. canicola canicola are also detected in significant
proportion. In conclusion, despite a lack of exhaustivity, we have
found a very high incidence of Leptospirosis, in FRP, higher than
in France and in others French territories. Leptospira icterohaemorragiae copenhageni is the predominant serovar.
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SHIGELLOSIS ASSOCIATED ENCEPHALOPATHY OR EKIRI
SYNDROME IN IRANIAN PEDIATRIC PATIENTS
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ACUTE UNDIFFERENTIATED FEVER IN BINH THUAN
PROVINCE, VIETNAM

MAMISHI S.1, SEDIGHIPOUR L.2, FATTAHI F.2
1. Department of Pediatric Infectious Disease, Children Medical Center,
TEHRAN, IRAN
2. Immunology,Asthma and Allergy Research Institute, Children Medical
center, TEHRAN, IRAN

DE VRIES P.1, LAN PHUONG H.1, NAGELKERKE N.2, BINH T.3,
NGA T.3, NAM N.4, HUNG L.3, GIAO P.3, KAGER P.1
1.
2.
3.
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Academic Medical Center, AMSTERDAM, NETHERLANDS
UAE University, AL AIN, UNITED ARAB EMIRATES
Cho Ray Hospital, HO CHI MINH CITY, VIETNAM
Binh Thuan Provincial Malaria Station, PHAN THIET, VIETNAM

Shigellosis associated encephalopathy or Ekiri Syndrome?
Background: Shigellosis is a common potentially lethal infectious
disease especially in developing countries. It has some extra intestinal manifestations. Even though oral rehydration and antibiotic
therapy reduced the fatality rate but some shigellosis consequences like encephalopathy can cause mortality. Ekiri is a fulminant lethal encephalopathy first described in Japanese children.
Patients & Setting: The study was carried out in Children Medical
Center in Tehran, Iran.170 patients admitted due to shigellosis
diarrhea from 1999-2004 were included.

Objectives: To establish the characteristics of patients consulting
commune primary health care posts for acute undifferentiated
fever not being malaria, AUF, and patterns in the health care
workers’ diagnostic and therapeutic response.
Methods: All patients presenting with AUF at twelve commune
health posts and one clinic at the provincial malaria station, Binh
Thuan, a dengue endemic province in southern Vietnam, were
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Results: From 170 patients admitted over 5 years 96 patients (52.5%)
were male and 74 patients (47.5%) were female. Age range: 1.5
months -12 years old and mean age: 3.6±2.36 years old. The age
ranges of children are as follows: 19 patients (11%) younger than 1
years old, 113 patients (66.4%) between 1-4 years old, 24 patients
(14%) between 5-9 years old, 14 patients (8.6%) between 10-14
years old. Most of the patients (62.3%) admitted to hospital during
spring and summer. There were 4 cases of shigellosis encephalopathy or Ekiri syndrome. The prevalence of Ekiri was 2.3% among our
patients with shigellosis. Unfortunately all of these 4 cases
(2 females, 2 males) were expired. These cases are reported.
Conclusion: The rare death due to shigellosis encephaopathy suggests that a more aggressive approach toward the treatment of
children with shigellosis and neurological symptoms probably
having “ Ekiri syndrome” syndrome which has become a forgotten entity should be adopted.
Key Words: Shigellosis, Encephalopathy, Ekiri Syndrome.
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SPATIAL AND RISK ANALYSIS OF AVIAN INFLUENZA
IN BAN PAEW DISTRICT, SAMUTSAKORN PROVINCE,
THAILAND 2004
TUNTAPRASART W.
Mahidol University, BKK, THAILAND

Highly Pathogenic Avian Influenza (HPAI) outbreak causes a number of flock morbidity and mortality with tremendous economic
loss and social disruption in many Asian developing countries
including Thailand. Since 2004, Thailand has faced the national crisis of Avian flu and the government launched a nationwide survey
to investigate the AI in order to break the chain of transmission
abrubtly. According to OIE/FAO recommendation, community profile such as poultry density, husbandry, animal health, life-bird
market, human behavior, life style, and geographical variation is
required to set up an effective warning and monitoring system.
Preliminary data in the community showed that it had 9 farms
with 53,272 chickens. Morover, 10.6% of households (1,612 of
17,634 housholds) had 137,113 poultry and 42.6% of these let
their poultry free around their houses. All of the family members
used to contact their own poultry without using mask or gloves.
More than 80% of the household members used to move to
another area for works (38%), studies (27%) or holiday (18%).
Integration of spatial pattern of social context and epidemiological survey, cluster analysis among these factors could be identified
a risk of disease distribution and bring about an appropriate
health policy from the authorities effectively.
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ALLERGIC BRONCHOPULMONARY ASPERGILLOSIS
OR HINSONS - PEPYS DISEASE. ONE CASE IN DAKAR
NDIAYE A.R.1, NIANG A.1, CAMARA P.1, SANE M.1, DEBONNE J.M.2
1. Hôpital Principal de Dakar, DAKAR, SÉNÉGAL
2. HIA Laveran, MARSEILLE, FRANCE

Pulmonary aspergillosis are rare mycosis, due to the proliferation
of aspergillus. Authors report here the first case in Dakar. A 47 year
old senegalese, is allowed in an acute table of bronchospasma. He
has on antecedents a sinusitis with familial atopy. The assessment
with waning of acute phase noted an hypereosinophilic blood
(1100 /mm3) without intestinal parasites, of the bubbles of emphysema of the tops associated with bifocal parenchymatous dilatations at the thoracic scanner. Cutaneous tests were positive of
aspergillus and acarian, an increase in total Ig E on 2500 UI.
Bronchial endoscopy and examination of broncho-alveolar liquid
made it possible to draw aside with direct examination and culture
on Lowenstein medium, highlighted the presence of moulds identified like aspergillus fumigatus. Evolution was favorable. During
the 2nd month he is again allowed for the same table. Exam of
spittles highlighted BAAR (M. tuberculosis after culture). Whith
the treatment, controls became negative after 3 months. But
patient died 1 month later in acute respiratory deficiency.
Diagnosis were established with major criterias (asthma, pulmonary infiltrate unstable or fixed, Ig E total higher than 2000 UI,
positive cutaneous tests with aspergillus in immediate reading,
proximale bronchectasy, eosinophilic rate higher than 500) and
minor criterias (presence of aspergillus fumigatus, positive cutaneous tests in delayed reading, bronchial moulds in expectoration). Diagnosis is certain with all major criterias or 5 major and
2 minor. This case illustrated problem of corticoïds in area of
endemic tuberculosis and this in spite of her paradoxical indication
on Hinsons-Pepys disease in Africa.
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PEPTIDE ELISA FOR HUMAN DIAGNOSIS
OF LEPTOSPIROSIS
AVIAT F.1, BRANGER C.2, BELLIN J.1, ROCHEREAU S.1,
ESTAVOYER J.M.3, ANDRE-FONTAINE G.1
1. National Veterinary School of Nantes, Leptospira Medical and
Molecular Bacteriology Unit, NANTES, FRANCE
2. Washington University, Department of Biology, ST LOUIS, MO, USA
3. University Hospital Center, BESANCON, FRANCE

Leptospirosis is an important infectious disease in humans and
animals with a worldwide distribution. Today, the gold standard
method is MAT but it’s late, laborious and time consuming. There
is an urgent need to develop new diagnostic for leptospirosis, in
particular during the early phase of the disease.
Objectives: Our previous work determined that the protein Hap1,
Haemolysin Associated Protein 1, was expressed only by pathogenic leptospires during the early phase of the disease. In addition, Hap1 induced significant protection against pathogenic
Leptospira challenge. Then, we selected a remarkable peptide of
26 amino acids from Hap1 sequence chosen for antigenic properties. We called it Peptide PP. Next, we used this peptide as antigen
in ELISA to study a panel of human sera.
Methods: We tested by PP ELISA (IgM and IgG), sera from humans
vaccinated or not, post confirmed infectious leptospirosis, confirmed Lyme disease and controls.
Results: The synthetic peptide was recognised by a monoclonal
antibody raised against rHap1 and by anti-Leptospira rabbit sera.
150 human sera were tested with this PP ELISA. Positive results
were obtained in confirmed leptospirosis cases but were negative
in Lyme positive sera and controls, vaccinated or not.
Conclusion: This study shows that this PP ELISA, easy to perform,
is very sensitive and specific for diagnosis of human leptospirosis.
This ELISA would be a very convenient tool to diagnose every
recent leptospirosis cases. It would be a useful screening test prior
to perform the MAT which allows serogroup determination of the
infectious strain.
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PROCALCITONIN IN SYSTEMIC FUNGAL INFECTION
JAMLI B., AOUNI Z., BELLAAJ R., MAZIGH C., GARGOURI S.,
MACHGHOUL S.
Hôpital Militaire de Tunis, TUNIS, TUNISIE

Introduction: Procalcitonin (PCT) is a recently described inflammatory marker that has been shown to increase significantly in
patients with severe systemic bacterial infection or sepsis. Reports
on the diagnostic and predictive value of PCT in systemic fungal
infections are limited.
Methods: In order to evaluate the role of PCT in systemic mycosis, 26
patients (mean age= 48 years) from an adult intensive care unit were
investigated. Blood samples were collected on days 1, 3, 5 and 7. PCT
measurements were performed using an immunluminometric assay.
Results: In for patients with systemic fungal infection, PCT levels
were very elevated (<2ng/ml) with an unfavourable evolution in
one case. PCT levels were moderately elevated (0.5 - 2 ng/ml) in
one case and normal in another case with fungal infection.
Conclusion: PCT seems to be an important biological marker of
systemic fungal infection. High levels of PCT seem to correlate
with the severity of infection.

258

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

P569

P567

THE COMPARISON OF TWO DRUGS AGAINST GRAM
NEGATIVE BACTERIA IN CHILDREN

COMPARISON OF EPIDEMIOLOGICAL LEPTOSPIROSIS
PROFILE IN EPIDEMIC AND NON EPIDEMIC PERIOD
IN CITY OF RIO DE JANEIRO (1996-2003)
1

1

1

ESLAMI G.1, FALLAH F.2, MARDANEH J.1, GOUDARZI H.1
1. Shaheed Beheshti Univ, TEHRAN, IRAN, ISLAMIC REPUBLIC OF
2. Pediatric Infectious Research Center, TEHRAN, IRAN, ISLAMIC
REPUBLIC OF
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NOVAIS JUNIOR R.A. , SOUZA W. , FREITAS R.O. , ANDREA C. ,
BARBOZA F.2, AZEVEDO M.3, NICOLAI C.3
1. UNIRIO, RIO DE JANEIRO, BRASIL
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3. Secretaria Municipal de Saúde do Rio de Janeiro, RIO DE JANEIRO,
BRASIL

Urinary infection is one of the most important bacterial infections
and it usually occurs by gram negative. Progressive improper use of
antibiotics in the past is the reason of increasing the resistant type
of bacteria. So it’s necessary to produce new antibiotics and in addition to these some people are sensitive to common antibiotics.
Method: In this study there is a comparison between two drugs
(co-trimaxazol and trimetoprim) on gram negative that is separated from 120 infected children in Shaheed Chamran Hospital in
Saveh. This is a descriptive and analytic research regarding quantity distribution and test of X.
Results: In this study logical relationship between antibiotic sensitivity op trimetoprim in treatment of gram negative urinary
track infection and co-trimaxazol sensitivity is found. For assaying
the sensitivity of microorganisms we used the antibiogram with
disk diffusion method. These samples were taken from 120
patients in four months. All the bacteria sensitivity with trimetoprim was the same with co-trimaxazol with an exception to
pseudomonas. With lower side effect and lower price and the
same effect on disease especially in sensitive person on co-trimaxazol, trimetoprim is the reliable choice for urinary track infection
instead of co-trimaxazol. I hope this preparation will be useful to
decrease the improper use of antibiotics and reduce the number
of resistant strain of bacteria.

Leptospirosis is an acute infeccious disease which presents from
subclinics forms to Weil Syndrome. Rodents are main reservoir
and man exposition occurs through contact with drain or flood.
The research´s point is to describe leptospirosis epidemiologic
profile in city of Rio de Janeiro from 1996 to 2003 and to compare
the behavior of disease in epidemic (1996) and non epidemic period (1997-2003). Has been utilized National Notification Grievance
System (SINAM) data which joins informations of leptospirosis
investigation records. Analyzed data have been: sex, month and
year of occurence, age, clinical evolution and confirmation
parameters (following definition of Epidemiologic Vigilance
Guide 2002). Cases considered inconclusible have been discarded.
In period from 1996 to 2003, have been notified 3117 cases and 1812
of these (58,1%) happened in 1996. This year has been considered
epidemic. The period from 1997 to 2003 has been analized apart
from the epidemic year. Male has been the majority of cases in epidemic and non epidemic periods, nevertheless, in the epidemic year,
the difference has been lower. There was majority of young adult in
hole analized periods. In non epidemic period there was a greater
homogeneous distribution of cases, otherwise in the epidemic year
the majority of cases have been concentrated in 20-29 years old.
Seasonality (observed in summer months) has been clear in hole
years, being greater in 1996. In epidemic period there is greater diagnostic sensibility due the attention of hole health system to suspect
cases, resulting in lower mortality, as observed in 1996 data.
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THE SURVEY OF SEPTIC ARTHRITIS CAUSED
BY KINGELLA KINGA
ESLAMI G.1, FALLAH F.2, GOUDARZI H.1, MARDANEH J.1
1. Shaheed Beheshti Univ, TEHRAN, IRAN, ISLAMIC REPUBLIC OF
2. Shaheed Beheshti Univ,PIRC, TEHRAN, IRAN, ISLAMIC REPUBLIC OF
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OCURRENCE OF NEUTROPHIL LEFT SHIFT IN DENGUE
HAEMORRHAGIC FEVER

Background: Kingella kingae, a short gram negative rod, is a part
of the normal oropharyngeal flora, but rarely it been implicated as
a cause of clinical infections. Kingella kingae is an infrequent
cause of septic arthritis particularly in child hood and immunosupresed persons. The aim of this study was the survey of septic arthritis caused by kingella kingae a nd it’s antimicrobial susceptibility.
Materials & Methods: In this descriptive investigation, during one
year obtained synovial fluid specimens of 53 patients that were
suspected to septic arthritis. Specimens transported to TSB and
thyoglycollate media and incubated in 370C during 24-48h.
Subsequently did subculture on bacterial selective and enrichments media. Antimicrobial susceptibility test performed by
Kirby-Bauer method and with use of Mueller-Hinton agar and
Mueller-Hinton with 5% blood.
Results: Among 53 specimens, bacterial culture was positive in
15%(8). Isolated bacteria were staphylococcus aureus 62.5% (5),
kingella kingae 12.5% (1), klebsiella pneumonia 12.5% (1),
Escherichia coli 12.5% (1). In antimicrobial susceptibility test isolated gram positive bacteria were susceptible to vancomycin, sulfamethoxazol, imipenem and gram negative bacteria were susceptible to sulfamethoxazol, gentamycin and imipenem.
Conclusion: Our data indicate that a non outbreak bacterium
such as kingella kingae is increasing and require attention of laboratories to these fastidious bacteria.
Keywords: septic arthritis, kingella kingae.

VILLEGAS E., VILLEGAS N., RODRIGUEZ-MORALES A.J.
Universidad de Los Andes, TRUJILLO, VENEZUELA

Use of neutrophil left-shift parameters in the diagnosis of inflammatory and infective disease has been evaluated previously in
some studies, indicating that morphologic changes in neutrophils,
either have a high specificity (band count) in predicting some
infectious diseases and therefore may be a clinically useful tool.
For these reasons we evaluated clinical features and the anormal
neutrophil band count (>3%) in patients with diagnosis of
dengue (FD) and dengue haemorrhagic fever (DHF). In this study
48 patients (54.2% male), 39.58% were <15 y-old. Clinical features were: 100% presented fever and cephalea, 83.3% myalgia,
64.6% hematemesis (78.4% in those with DHF and 22.2% in DF,
p<.01), 60.4% epistaxis, equimosis only in those with DHF
(10.8%), 47.9% abdominal pain (59.5% in those with DHF and
11.1% in DF, p=.03) and hepatomegaly only in DHF (29.2%).
Hematological alterations were: hemoconcetration and thrombocytopenia (only in those with DHF, 83.8% for both), 18.8% leucocythopenia, 29.2% lymphocytosis, atypical lymphocytes (only in
DHF, 40.5%), 68.8% monocytosis, and elapsed coagulation times,
only in DHF (59.5% for TP and 67.6% for TTP). Finally, increased
neutrophil band count was observed exclusively in those with
DHF (in 45.9%). Some studies in Thailand have indicated neutrophil counts could be used as acute dengue illness indicator.
Additionally, evidences indicated that neutrophil nadir occurrence on the 4th to 5th day after onset of fever, and in some cases
dengue virus-induced marrow suppression has been suggested.
Another related aspect is the neutropenia and thrombocytopenia
in DHF, which has been explained in part due to the increased
binding of neutrophil and platelet to endothelial cell. However,
further deep research is expected.
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RESISTANCE PATTERNS TO BETA-LACTAMINES OF
CLINICAL ISOLATES OF KLEBSIELLA PNEUMONIAE
POSITIVE FOR THE DOUBLE DISK SYNERGY TEST

DETECTION OF CHLAMYDIA TRACHOMATIS IN WOMEN
WITH CERVICITIS
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TAZIR M.4, BENAMROUCHE N.5, BAKOUR R.1

Shaheed beheshti university, TEHRAN, IRAN, ISLAMIC REPUBLIC OF

1. Université des Sciences et de la Technologie Houari Boumediene,
ALGIERS, ALGERIA
2. Ecole Normale Supérieure, ALGER, ALGERIA
3. Hôpital Central de l’Armée, ALGER, ALGERIA
4. CHU Mustapha Pacha, ALGIERS, ALGERIA
5. Hôpital des Urgences Médico-Chirurgicales Salim Zmirli, ALGIERS, ALGERIA

Background: Chlamydia trachomatis is the most common agent of
urogenital infections in both men and women. Diagnosis of
Chlamydial infections is based on isolation of bacteria in tissue
culture media that requires at least 48 to 72h. Polymerase chain
reaction (PCR) is a sensitive and specific method for detection of
small quantity of bacterial DNA in clinical samples. The first goal
of this study was to perform a PCR testing for detecting of
Chlamydia trachomatis from urine samples and after that to identify the frequency of C. trachomatis among cervicitis women and
at the end, to identify the some potential risk factors for chlamydial genital infection.
Methods: From August through October 2002, a total of 122 consecutive women with cervicitis who attended Obstetric &
Gynecology clinic of Shoosh, were evolved into the study. After
DNA extraction from urine specimens, PCR tests were performed.
Results: Chlamydia trachomatis genome were detected in 14 of
94 (14/9%) urine specimens. The highest C. trachomatis cervical
infection frequency was found in women with 28 to 38 years old
group, elementary education level group, and in who use IUD for
contraception.
Conclusion: The results of this study indicate that PCR technique
is a useful method for detecting Chlamydia trachomatis in urine.

GHAZI M.

One hundred and two clinical isolates of Klebsiella pneumoniae, collected from 3 hospitals in Algiers (Algeria) were resistant to
cephalosporins and gave a positive “Double Disk Synergy” test.
These strains presented a high resistance rate to amoxicillin (100%),
ticarcillin (100%), cefalotin (96%) and cefuroxim (80%); while they
were susceptible to cefoxitin and imipenem. Of the 102 isolates, 81
strains were defined as extended-spectrum beta-lactamases (ESBLs)
producers according to the result of disk method using ESBL marker antibiotics (cefotaxim, ceftazidime, ceftriaxone and aztreonam)
and of agar dilution MICs of ceftazidme (MICs range: 8 to 64µg/ml)
and cefotaxime (MICs range: 8 µg/ml to > 128 µg/ml). This ESBL production phenotype is associated with resistance to aminoglycosides
and sulfamids. The remaining 21 strains were defined as high level
beta-lactamases producers, on the basis of their susceptibility to 3rd
generation cephalosporins. The conjugation transfer of ESBL production phenotype was positive for all the 25 tested strains and correlated with a plasmid of about 60 Kb. The pI values for the betalactamases were 5.4, 7.6 and 9.2 for 12 ESBL producing strains and
5.4 and 9.2 for their respective transconjugants. Plasmid profile and
PCR-RAPD analysis of 21 ESBL producing strains revealed that all isolates were genetically unrelated, indicating that dissemination of
resistance plasmids is responsible for the spread of ESBL production
phenotype among K. pneumoniae in and between these hospitals.
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THE DISTRIBUTION OF HLA CLASSES IN CHRONIC
HEPATITIS B AND C INFECTIONS
KOSE S., KARACAN S., COKER I., UCMAK M., OZAYDIN A.
Tepecik Educational Hosp. Dept. of Infectious Diseases, IZMIR, TURKEY

For eliminating of basic products constituted against viral infections is necessary elimination and efficient recognition of intracelluler virus. Following an acute hepatitis B virus (HBV) infection,
clearance or persistence of the virus is depend on vigor host
immune response. After determining of human leukocyte antigen system (HLA) is an integral component of the immune
response, we hypothesized that the highly polymorphic HLA
genes can play an important role in the viral clearance.
Investigation of the mechanism in the development of chronic
hepatitis B and C among Turkish population is important for giving therapy. Our study group has been included 35 chronic hepatitis B and 12 chronic hepatitis C patients. All patients had high
ALT levels 1.5-2 times higher than normal. The laboratory work
was performed between May 2003 and May 2004 to differantiate
the HLA classes. In the group of chronic hepatitis B, HLA DR
B1*01, 03, 07, 11 genotypes were detected more from others. In
the group of chronic hepatitis C, HLA DRB3, DRB5, DRB4 genotypes were detected more (58.3%) than others. Our present study
has been confirmed that there are different HLA genotypes in
chronic hepatitis B and C. We did not find any relationship
between the activity of hepatitis and HLA classes in our study.
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THE VALUE OF EIA IN DETECTION OF LEGIONELLA
IN URINE SAMPLES
GOUDARZI H.1, KHANIPOURROSHAN R.2, JAMAATI H.1,
ESLAMI G.1, FALLAH F.1, TAHERI S.1, NOROUZI J.2
1. Shaheed beheshti university, TEHRAN, IRAN, ISLAMIC REPUBLIC OF
2. Islamic azad university of teharan, TEHRAN, IRAN, ISLAMIC REPUBLIC OF

Background: Community Aquierd pnemonia(CAP) is a common
problem and the main mortality factor in whole world. Legionella
Pneumophila is one of the common microorganism responsible
for CAP which its diagnosis is complicated & timeconsuming,also
its treatment . we performed this study to present the urinary
antigen test as an useful, simple and rapid test for early dignosis
of Legionelle Pneumonia.
Material and Methods: We enrolled 118 patients (32 Fand 86 M)
with CAP, COPD and Asthma in Masih Daneshvari hospital during
2004-05. This study describes the epidemiology of L. P through
these patients. Clinical and microbiological evaluations were performed at this study. For microbiological purpuses, sputum culture and L.urinary antigen were performed.
Results: From 118 pt. different kind of bacteria were isolated. The
most frequently isolated respiratory pathogens were: Strep.
Pneumoniae(88%), Candida spp. (76.2%), Strep. ß-hemolytic
(61.8%), Staph.aureus (40.6%), Kleb. pneumoniae (27.1%), Fungi
(16.1%), E.coli (8.4%), Spreal (8.4%), Pseudomonas spp. (5.1%).
Although from the BCYE media suspected colonies were
obtained, then we performed bacteriological analysis by differential media to prove these colonies but no L. were detected from
sputum. L. urinary antigen testing was performed in the pt., and
was positive in 2 cases(2 M).
Discussion: EIA were performed for all urine specimens among
the above pt. with L. urinary kit & 2 positive cases (2 M) were
detected. This is important to noticed that urinary antigen test is
particularly useful, simple and rapid test because it is often easier
to obtain urine in ill patients and the results can be available with
in hours and also reliable to start treatment.
Key words: Legionella Pneumophila, Legionella urinary antigen.
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EVALUATION OF PHENOTYPIC MARKERS
FOR IDENTIFICATION AND COMFORMATION
OF CLINICAL ISOLATES AS CANDIDA ALBICANS
OR CANDIDA DUBLINIENSIS IN TEHRAN
ZAINI F.1, GRAMI SHOAR M.2, KORDBACHEH P.2, KHEDMATI E.2,
SAFARA M.2
1. School of Public Health, Tehran University of Medial Science,
TEHRAN, IRAN, ISLAMIC REPUBLIC OF
Tehran Unviersity of Medical Science, TERHAN, IRAN, ISLAMIC REPUBLIC OF

Although Candida albicans is the most common etiologic agent of
candidiasis, C.dubliniensis, has emerged as another pathogen
resembles C. albicans in many phonotypic respects and noted for
its in vitro potential for azole resistans. Since there was no evidence of any report about detection of this organism in Iran, this
study was designed to evaluate five different tests for detection
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and isolation of C. dubliniensis form 313 clinical yeast isolates in
Tehran. Over all 199 (63.6%) C. albicans and 114 (36.6%) Candida
spp. were identified. All 199 C. albicans isolates were found to be
germ tube and chlamydospore positive. Different shade of green
colour yielded on CHROM agar Candida and among them
23(11.6%) showed dark green colour indicative of
C. dubliniensis. All but 4 C. albicans isolates grew well at 450C.
These 4 isolates beyond to 23 dark green colony produres were
suspected of being C.dubliniensis, later examined by API 20C AUX
system. The results indicated that all 27 isolates assimilated xylose
and α-methyl-D-glucosid, therefore the isolates were identified as
C. albicans and C.dubliniensis had not been found in present study.
It must be concluded that no single phenotypic test has proven to
be highly effective, and this use of several tests may be necessary
for definitive identification.

Conclusion: both ureas producers and non - producers of ureas
bacteria are capable of gathering Calcium Crystals.
Key words: u.c, bacteria, ESWL.
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LYMPHOCUTANEOUS AND OSTEOARTICULAR
SPOROTRICHOSIS FROM MADAGASCAR
PACANOWSKI J., CAMPA P., POIROT J.L., GIRARD P.M.
Hôpital Saint-Antoine, Paris, APHP, Université Paris VI, PARIS, FRANCE

We report the case of a 65 year old woman with several nodules
of the upper extremity following surgery for “whitlow”. This
patient had no previous medical history. She had been staying for
3 months in Madagascar. A few days after she came back in France,
an ulcerated purple nodule developped at the ring finger. The
diagnosis of whitlow was considered. Surgical debridement was
performed, followed by several courses of antibiotics without benefit. An ascending and linear chain of painless subcutaneous red
nodules developed along the upper extremity. The finger
becomed ulcered, with destruction of the nail, and subacute
osteitis of the last phalanx developed. MRI showed a flexor
tenosynovitis. The patient stayed afebrile without any evidence of
a systemic involvement. Several examinations of pus from ulcers
remained sterile. The patient was eventually referred to the unit
of infectious diseases ten weeks later. The diagnosis of sporotrichosis was suspected. The biopsy of a nodule was performed and
revealed the presence of some yeasts. Fungal culture allowed the
identification of Sporothrix schenckii. The clinical outcome was
favorable after six months of oral suspension of itraconazole (200
mg bid). Madagascar has been recently reported as an endemic
zone of sporotrichosis. Physicians should be aware of the clinical
presentation of this uncommon disease in migrants and travellers.
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PREVALENCE OF VESICOURETERAL REFLAX IN CHILDREN
WITH SYMPTOMATIC URINERY TRACT INFECTIONS
IRAVANI M.
Islamic Azad University,Dezful,Iran, DEZFUL, IRAN, ISLAMIC REPUBLIC OF

Urinary tract infection (UTI) is one of the most common bacterial
infection in children. UTI may be a presentation of urinary tract
abnormality including vesicoureteral reflux (VUR) in the childern
with symptomatic UTI.
Objective: The aim of this study was prevalence of vesicoureteral
reflux in children with symptomatic urinary tract infections.
Materials and Methods: This study was an descriptive research
that performed in Iran during a two year period. 142 patients
admitted with symptomatic UTI aged 2 month up to 16 years,
VUR was diagnosed by voiding cystourethrography (VCUG).
Among the 142 cases, 128 patients were selected for this study
(100 girls and 28 boys).
Results: There were 78% under 5 year. The most common symptoms
were fever without localizing sing and dysuria. VUR was detected in
39.8% of patients (39% of girls, 42.2% of boys). There were 24.5%
unilateral and 15.3% bilateral. Symptomatic UTI were more common in girls (88.5%) and younger children (78% < 5 years).
Conclusion: Symptomatic UTI may be a presentation of an underlying problem particularly VUR that may be severe and bilateral. For
this reason, VCUG should be performed in any patient in every age
and sex.
Key Words: Vesicoureteral Reflax, Children, Urinery Tract Infections.
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PREVALENCE OF CHLAMYDIA PNEUMONIAE
IN PATIENTS WITH RESPIRATORY TRACT INFECTIONS
HAJIKHANI B.1, ESLAMI G.1, BADAMI N.2, FALLAH F.1,
AMINHARATI F.2
1. Shahid Beheshti University of medical science, TEHRAN, IRAN,
ISLAMIC REPUBLIC OF
2. Tehran University, TEHRAN, IRAN, ISLAMIC REPUBLIC OF

Prevalence of Chlamydia pneumoniae in patients with respiratory tract infections (1382-83)
Background: Community-acquired pneumonia (CAP) continues to
be a major medical problem. Insufficient and incomplete treatments, especially in atypical cases may lead to several outcomes.
Chlamydia pneumoniae is a common atypical pathogen that causing approximately 10% of all community-acquired pneumonias.
The aim of Current study is to investigate the prevalence of this
organism in our community.
Material and method: from 80 patients (47 female-33 male)
throat swabs were collected and refer to laboratory in transport
media. (4sp medium for isolation of Chlamydia in cell-culture TSB medium for other bacteria in routine cultures). The diagnosis
of bacterial agent in samples was based on culture in blood agar
and EMB agar media and in Hep-2 monolayer cell line and also
Chlamydia direct immunofluorescence test.
Results: from 54 patients (67.5%) the bacterial agent were diagnosed as follow: Streptococcus pneumoniae 40.7% - Klebsiella Spp.
11.1% -Pseudomonas- aeruginosa 16.6% - Other gram negative
bacteria 11.1% - Moraxella Spp. 3.7% - Haemophilus Spp. 11.1% Staphylococcus aureus 11.1% - Other streptococci 14.8% - Neisseria
Spp. 16.6% - Streptococcus pyogenes A 5.5% In clinical presentation, shortness of breath and cough were the most common signs.
Most patients in both sexes were belonged to 40-50 years old
group. Conclusion: Regarding our results, in our community -like
most others- streptococcus pneumoniae is the most common agent
in pneumonia. Chlamydia pneumoniae pneumonia contains 7.4%
of bacterial pneumonia and 5% of all pneumonia cases. This rate is
almost high but in contrast to western countries is on lower level.
Key words: Pneumonia - Chlamydia pneumoniae - DFA- Cell culture
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ANALYZING THE RELATION BETWEEN WIDESPREAD
BACTERIA IN URINARY INFECTIONS AND URINARY
CALCULI IN LABAFFI NEJAD HOSPITAL 2004.
ESLAMI G.1, NOWROOZI J.2, TAGHAVI A.2
1. Shaheed Beheshti Medicine University, TEHRAN, IRAN, ISLAMIC
REPUBLIC OF
2. Azad University of North Tehran, TEHRAN, IRAN, ISLAMIC REPUBLIC OF

Background and goals: urinary calculi(u.c.) are of the main and
widespread problems in urinary organ. Different issues play role
in its occurrence. The out break of such stones in different societies range from 3 to 4 percent. This survey was accomplished in
2004 on 100 patients of urinary calculi in Labffie Nejad Hosptial.
Materials and Methods: The u.c. which have been extracted out
from 100 pt, using ESWL approach, have been handed over by the
specialist physician. Then tiny fractions of a stones were put in
tubes where bacteria have been planted (Thioglicoolat and T.S.B).
Other fractions of stones were left for further chemical analysis .
Reslult: During the analysis of 100 samples which were planted,
bacteria grew in 40 samples (40%). According to the results
53.88% of the stones were of mixed type. The (P=0.003) of isolated microorganism in planting stones were E.coli (37.5%), S.aureus
(17.5%), Candida (12%), Enterobacter (10%), Klebsiella (10%),
Providencia (5%), Bacillus, subtilis (2.5%). There is a relation
between E.coli and Calcium oxalat with a mean degree of 27.7
and Enterobacter and urice and with a mean degree of 37.13, and
from the point of view of statistics it is meaningful.
(P=0.034).Furthemore, among the three stones of Calcium oxalat,
Uric Acid, and mixed we will encounter highlighted differences in
statistics, with regard to microorganisms (P=0.004).
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reported in 9/80 (11%) of the samples. All samples were negative
for helminths and Cryptosporidia. All infected subjects were male
with a prevalence of 10%. The main parasites found were
Blastocystis hominis, 4/80 (5%), and Entamoeba coli, 3/80 (4%).
Iodamoeba butchlii, Entamoeba hartmanii, and Entamoeba hystolytica were also reported to a lesser degree. Military police had
higher prevalence rates, 3/16 (19%), than all other occupations.
Final samples will start arriving later in 2005.
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SYNTHESIS OF CLOTRIMAZOLE DERIVATIVESA
AS ANTIFUNGAL AGENTS
REZAEI Z.1, KHABNADIDEH S.1, KHALAFI-NEZHAD A.2,
ROOSTA A.3, HEIRAN M.3, ABEDTASH H.3, FARIDI P.3
1. Faculty of Pharmacy, SHIRAZ, IRAN, ISLAMIC REPUBLIC OF
2. Chemistry School, SHIRAZ, IRAN, ISLAMIC REPUBLIC OF
3. Pharmacy, SHIRAZ, IRAN, ISLAMIC REPUBLIC OF
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A series of N-substituted heteroaromatic compounds related to
clotrimazole was synthesized. In this series imidazole or other related heteroaromatic “head groups” were linked to triphenylmethane or its derivatives: the structure of all the new compounds
were determined by 1H-NMR and Mass spectroscopy. The
cytochrome P450 sterol 14 -demethylase enzyme (CYP51) is the target of azole antifungals. These compounds docked into the active
site of MT-CYP5 (PDB code, 1EA1) using Autodock tolls software.
Some of the compounds docked into the active site of enzyme.

TEN YEAR REVIEW OF MENINGOCOCCEMIA
IN HOSPITALIZED CHILDREN; IN “TEBI” PEDIATRIC
CENTRAL HOSPITAL, TEHRAN, IRAN
MOSTASHFI S., MAMISHI S., BAVARIAN, ELAHI B.
Tehran university of medical science, TEHRAN, IRAN

Lack of vaccination and modern health care facilities in our country let meningococcemia to remain as a serious challenging disorder. Especially among children and in spite of improved diagnosis
and earlier treatment its prognosis is still dismal. This study
describes 68 cases (54.4% male) of proved meningococcemia.
Hospitalize since 1991 up to the end of 2001 in Tebi pediatric central hospital, most of them were infants of 6 to 12 month old
(14.7%). 5.9% of the cases have had at least two hospitalization
history for meningococcal septicemia and 19.1% of the patients
had SLE, nephrotic syndrome or chronic liver disease in their past
medical history. Our study revealed 55.9% of the cases with
meningial irritation signs and CSF examination shows positive
smear in 71.4% and positive culture in 47.6% of these patients
with meningococcal meningitis. Meningococcal septicemia ended
in shock (38.2%), DIC (7.4%), thrombocytopenia (10.3%), arthritis
(4.4%), ocular complications (2.9%), pericarditis (2.9%) and
seizure(8.8%) in 51 of the cases, and dead occurred in 7 patients
of which only one had meningial irritation signs.
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EVALUATION OF THE ANTIVIRAL AND ANTIMICROBIAL
ACTIVITIES OF FUMARIA PARVIFLORA
JAMSHIDZADEH A.1, FARSHAD S.2, OMRANI E.1, MOBASHER A.1
1. Faculty of pharmacy, SHIRAZ, IRAN, ISLAMIC REPUBLIC OF
2. Prof.Alborzi Clinical microbiology research center, SHIRAZ, IRAN,
ISLAMIC REPUBLIC OF

Fumaria parviflora L. (Fumariaceae) is a medical plant which has log
had a role to play in Persian medicine. It has been used for prevention and treatment of liver diseases and skin problems. In the present study, antimicrobial and antiviral effects of different concentrations of the aqueous and hydroalcoholic extract of Fumaria
parviflora were investigated. Both extracts exhibited strong viral
plaque inhibitory effect against HSV-1 and HSV-2. The antiviral
activity was indicated by a total inhibition of viral cytopathic effects
(CPE) at a non-cytotoxic concentration of the extract. Antimicrobial
screening was conducted using the disc diffusion assay against
Klebsiella, pneumoniae, Escherichia coli, Streptococcus faecalis,
Staphylococcus aureus, Pseudomonas aeruginosa, Salmonella
typhimurium and the human pathogenic yeast, Candida albicans.
Hydroalcoholic extract displayed slightly activity against Gram-positive bacteria whereas none was active against the Gram-negative
species. Both fractions were inactive against the fungi Candida albicans. We concluded that this plant represent a source of potentially useful antivirals and are worthy of further study.
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PNEUMOCOCCAL MENINGITIS AND BACTEREMIA
AT THE INFECTIOUS DISEASES CLINIC IN FANN
HOSPITAL IN DAKAR (SENEGAL)
SOUMARE M., SEYDI M., NDOUR C.T., FALL N., DIACK
COULIBALY K., SOW A.I., DIOP B.M.
Université Cheikh Anta DIOP, DAKAR, SÉNÉGAL

The aim of this study was to describe epidemiological, clinical and
bacteriological features of pneumococcal meningitis and bacteremia at Fann Hospital. Data were collected from files of
patients recorded from 2001 to 2003. Diagnosis of meningitis was
based on microscopic examination, culture and detection of soluble antigens in cerebrospinal fluid and diagnosis of bacteremia
was based on isolation of bacteria from blood culture. We collected 82 cases of pneumococcal meningitis. Twelve of them were
associated with pneumococcal bacteremia. The sex-ratio M/F was
1.9 and the mean age was 33 years [range=0.11-89 years]. Seven
patients were HIV seropositive and also seven had sickle cell disease. The major clinical features were: fever (98%), convulsions
(20%), cranial nerves dysfunction (12%), tonus anomalies (6%),
hemiparesis (4%) and septic shock (11%). Eighty per cent of pneumoccoccal strains were susceptible to ampicillin, 93% to cefotaxim,
50% to chloramphenicol and 73% to gentamicin. Treatment associated B lactams with gentamicin in 26% of the case and one
antibiotic (ampicillin, amoxicillin, cefotaxim or ceftriaxon) in 74%
of the cases. The case fatality rate was 73% and all patients with
hemiparesis, tonus anomalies septic shock syndrom died. Despite
therapy, case fatality rate was high. Therefore it is important to
promote measures against invasive pneumococcal infections in
order to prevent the disesase in risk group through immunization.
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INVESTIGATION OF THE INCIDENCE OF ENTERIC
PARASITES IN U.S. MILITARY PERSONNEL
COOPER G.1, MENNIE P.1, CAMERON M.1, PSIAKI M.A.1, AVILES
R.2, IZURIETA R.3, KWA B.1, KWA B.4, OCHOA T.1, PRICE D.1
1. University of South Florida Department of Global Health, TAMPA,
FLORIDA, USA
2. Join Task Force Bravo, SOTO CANO, HONDURAS
3. University of South Florida/Biomedicine Center, TAMPA, FLORIDA, USA
4. University of South Florida, TAMPA, FL, USA

U.S. military personnel stationed in Soto Cano, Honduras are subject to acquiring enteric parasites due to the high prevalence found
in the local civilian population and in the environment. This study
was conducted to determine the incidence of enteric parasitosis in
this military population. Each individual submits initial and final
samples. Initial samples are collected during in-processing procedures to the base. Positive individuals most likely acquired parasites
prior to arrival to the base and are treated to get rid of the infection. Final samples are collected during out-processing procedures
prior to deployment from the base. A positive final sample indicates that infection was acquired some time during an individual’s
tour of duty, which typically lasts six to twelve months. All samples
are sent to the University of South Florida for processing. Samples
are preserved in Protofix solution from which wet-mount slides are
prepared and examined microscopically for the presence of
helminthes, protozoa, and Cryptosporidium sp. To date, 80 initial
stool samples have been received. The presence of protozoa was
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CEREBRO-MENINGEAL INFECTIONS AT THE INFECTIOUS
DISEASES CLINIC IN FANN HOSPITAL IN DAKAR
(SENEGAL)

EVALUATION OF THE MENINGITIS EPIDEMICS RISK
MODEL IN AFRICA
SAVORY E.C.1, YASSIN M.A.1, THOMSON M.C.2, HART C.A.3,
CUEVAS L.E.1, MOLESWORTH A.M.4

SOUMARE M., SEYDI M., NDOUR C.T., FALL N., DIACK
COULIBALY K., DIENG Y., SOW A.I., DIOP B.M.

1. Liverpool School of Tropical Medicine, LIVERPOOL, UK
2. International Research Institute for Climate Prediction, NEW YORK, USA
3. Department of Medical Microbiology, University of Liverpool,
LIVERPOOL, UK
4. Health Protection Agency Centre for Infections (Colindale), LONDON, UK

Université Cheikh Anta DIOP, DAKAR, SÉNÉGAL

This retrospective study was carried out to determine the prevalence of cerebro-meningeal infections at Fann Hospital in Dakar,
and to describe their epidemiological, clinical and aetiological
features. Data were collected from files of patients recorded from
2001 to 2003. We collected 203 cases representing 43.2% of confirmed cerebro-meningeal infection cases, with a sex-ratio M/F of
1.9 and a mean age of 33 years [range = 10-85 years]. Forty-seven
patients were HIV seropositive. The major clinical features were
fever (80.3%), coma (67%), meningitis syndrom (49.8%), convulsions (23.2%), focal neurological deficits (10.8%), cranial nerves
dysfunction (5.9%). Clinical syndromes consisted of meningitis
(18.2%), encephalitis (44.8%), meningo-encephalitis (32%) and
intracranial suppurative infection (5%). Aetiologies were represented by cerebral malaria (85 cases), purulent meningitis
(51 cases out of which pneumococcus and meningococcus
accounted respectively for 28 and 15 cases), neuromeningeal
cryptococcosis (37 cases), tuberculous meningitis (11 cases), brain
abscess (10 cases), toxoplasma encephalitis (4 cases), viral
encephalitis (4 cases) and neuroborreliosis (1 case). The case fatality rate was 44.8% overall (91 deaths) and 59.6% among HIVinfected patients. Neurological sequelae were found in
12 patients who recovered (11.2%), consisting in focal neurological defects (4 cases), hearing loss (5 cases), diplopia (2 cases),
dementia (1 case). These results plead for the reinforcement of
preventive measures against malaria, bacterial meningitis and
opportunistic infections in the course of HIV/AIDS infection.

Meningitis epidemics have a strong environmental component in
Africa with the most severe epidemics occurring in the Sahelian
region known as the Meningitis Belt. An ecological model to predict epidemic districts in Africa, based on absolute humidity and
land cover type was developed in 2001. A retrospective evaluation of the model predicted the location of the epidemics occurring before 2000 with 83% sensitivity and 67% specificity. The
model was evaluated prospectively, based on meningitis epidemics occurring from January 2000 to April 2004. Seventy-one
epidemics occurred in 25 countries during this period, affecting
22% of continental African districts. The model predicted the
areas at risk with a sensitivity of 88% corroborating it retrospective evaluation. The evaluation also suggests that smaller epidemics may be extending south of the Sahel, which is consistent
with environmental changes such as deforestation and desertification in the region. This model could be used to select priority
areas for the introduction of the newly developed conjugate
meningococcal vaccines and further studies are needed to
enhance our understanding of the complex relationship between
meningitis epidemics and the environment.
P590

MOBILE LABORATORY TO IMPROVE RESPONSE
TO MENINGITIS EPIDEMICS IN BURKINA FASO
OUÉDRAOGO R.1, LAFOURCADE B.M.2, AGUILERA J.F.2, TRAORÉ
Y.3, DABAL M.4, TIENDRÉBÉOGO S.4, DA SILVA A., GOEHDE W.,
GESSNER B.D.2, STOECKEL P.2
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BACTERIAL MENINGITIS IN INFANTS UNDER 1 YEAR
OLD IN NIAMEY (NIGER), 1996-2004
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DJIBO S.1, BOISIER P.1, CHIPPAUX J.P.2, MOUSSA A.1,
KOURNA M.3, CHANTEAU S.1
1. CERMES, NIAMEY, NIGER
2. IRD, DAKAR, SÉNÉGAL
3. Hôpital National, NIAMEY, NIGER

Bacterial meningitis are a particularly concerning problem in paediatric medicine in Niger. In the capital, Niamey, between 1996
and 2004, a period without major meningococcal meningitis outbreak, a bacterial aetiology was confirmed for 634 cases using
classical bacteriological methods: 284 cases were confirmed by
culture and 350 cases by soluble antigen detection assay. Neisseria
meningitidis, Streptococcus pneumoniae and Haemophilus
influenzae b represented 13.9%, 41.8% and 38.6% of cases,
respectively, while various other bacteria accounted for 5.7%.
Neonates represented 13.1% of cases and were mainly affected
with S. pneumoniae, enterobacteria and other Gram-negative
bacteria (76% of neonatal bacterial meningitis). Although the
susceptibility of the bacterial isolates to usual antibiotics was
good, the overall case fatality rate was 31%, with variations
according to the age and aetiology. In the African meningitis belt,
meningococcal meningitis is the main target of interventions, but
the death toll from non-epidemic meningitis is dreadful. There is
no objective improvement on the issue of bacterial meningitis in
infants although the burden due to H. influenzae b can be effectively reduced by immunization. It is also likely that the burden
due to S. pneumoniae can be lowered with the help of vaccines,
given a better documentation of the serotypes involved. It is high
time to act.

Hôpital Pédiatrique Charles de Gaulle, OUAGADOUGOU, BURKINA FASO
AMP, PARIS, FRANCE
Université de Ouagadougou, OUAGADOUGOU, BURKINA FASO
DLM Ministère de la santé, OUAGADOUGOU, BURKINA FASO
Centre Muraz, BOBO-DIOULASSO, BURKINA FASO
IMTSSA le Pharo, MARSEILLE, FRANCE
Sanofi-Pasteur, LYON, FRANCE

Introduction: In the context of recurrent epidemics of acute bacterial meningitis (ABM), the recent emergence of Neisseria meningitidis (Nm) W135 and availability of trivalent ACW135 vaccine have
created a need for accurate and timely bacteriological information
for organization of an appropriate epidemic vaccine response.
Methods: During 2004, a mobile laboratory, conceived and built by
AMP, was provided to the Burkinabe Ministry of Health to intervene in districts in alert or epidemic. Classical bacteriology was performed on cerebrospinal fluid specimens collected from suspected
ABM cases. An aliquot was shipped to Centre Muraz (BoboDioulasso) for PCR testing. A case was confirmed by either latex
agglutination test (LAT), culture or PCR.
Results: We enrolled 19, 26 and 13 suspected cases in Nanoro (week
12), Zabré (week 14) and Toma (week 16), respectively (Median age
2,5 years). 13 cases were confirmed in Nanoro (8 NmW135 and
5 Streptococcus pneumoniae (Sp)), 4 in Zabré (3 NmA and 1 Sp) and
6 in Toma (5 NmW135 and 1 Y/W135). All 13 antibiograms performed (10 Nm and 3 Sp) were sensitive to chloramphenicol,
oxacillin and ceftriaxone. Only Nanoro benefited from a mass vaccination response (week 15) using trivalent ACW135 vaccine.
Conclusions: The mobile laboratory provided useful information
for the identification of ABM etiological agents to effect decisionmaking for epidemic vaccine response. However, timeliness should
be improved to better protect the population, particularly children.
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SELF-CONTAINED OUTBURST OF MENINGITIS DUE TO
NEISSERIA MENINGITIDIS SEROGROUP W135, ST-2881,
IN NIGER WITH HIGH RATE OF ASYMPTOMATIC
CARRIAGE IN THE COMMUNITY

MICROBIOLOGICAL ASPECTS OF MENINGITIDES AT THE
HOPITAL PRINCIPAL OF DAKAR RETROSPECTIVE STUDY
OF 350 CASES (JANUARY 2000 - DECEMBER 2003)
PERINO C., BA P.S., KANDJI M., CHEVALIER B., DEBONNE J.M.,
MBAYE P.S.

BOISIER P.1, NICOLAS P.2, DJIBO S.1, AMADOU HAMIDOU A.1,
SIDIKOU F.1, CHANTEAU S.1

Hôpital principal de Dakar, DAKAR, SÉNÉGAL

1. CERMES, NIAMEY, NIGER
2. WHO Collaborating Centre for Meningococci, IMTSSA-Le Pharo,
MARSEILLE, FRANCE

We present microbiological results (CSF analyze) of the retrospective study (January 2000 - December 2003) of 350 cases of meningitides at the Hopital Principal of Dakar. Macroscopic aspect was
turbid or purulent in 42.5% of cases, clear in 40.5%, and haematic in 16.9%. The pleiocytosis was often very high (on average 509
elements/mm3). After cytological analysis, 56.5% of the CSF were
purulent, 43.5% had a predominance of lymphocytes. The direct
examination gave a diagnostic orientation for 46% of purulent
meningitides, that is to say 29 cocci gram positive, 24 negative
bacilli gram and 23 cocci gram negative. The culture was positive
in 27.4% of the cases, with 27 cases of S. Pneumoniae, 23 N.
Meningitidis, 17 cases of enterobacteria, 14 cases of H influenzae.
Proteins in CSF were higher than 1 g/l in 72.5% of cases but lower
than 1 g/l in 13% of purulent meningitides. The phenotype of
sensitivity of the S. Pneumoniae showed 100% of sensitivity to
penicillin A (information available for 50% of the positive LCR
only) and 98% of sensitivity to vancomycin. Aminosids resistance
was high level for 50% of the sample. 10% of N. Meningitidis
were resistant to penicillin A, H. Influenzae and S. Aureus had
wild phenotypes. 100% of the enterobacteria were sensitive to
fluoroquinolones. Tuberculosis was treated without microbiological proof.

The risk of epidemic meningococcal meningitis associated to the
serogroup W135 is a worrying issue in the African meningitis belt.
In May 2003, following a self-contained outbreak of meningococcal meningitis partly related to the serogroup W135, we investigated the carriage of meningococci in 4 of 5 Nigerien villages
where cases had occured. Eighty villagers were taken one oropharyngeal swab and a blood sample. Standard microbiological
techniques, sequence typing and pulsed field gel electrophoresis
(PFGE) and bactericidal assay were performed. Meningococci
were obtained from 28 individuals: 21 isolates were serogroup
W135, 3 were serogroup Y and 4 were non-groupable. The
sequence type (ST) and PFGE of the3 serogroup Y and 20 W135
strains were sequence type ST-2881, identical to that of meningococci identified from cases’ CSF. Ten months later, no new case was
reported and 70 of the villagers were swabed again: 6 were
found carriers of serogroup W135 strains. Among them, 5 were
former carriers of the same serogroup, ST-2881. So, despite an
important and long lasting carriage of N. meningitidis serogroup
W135, only a small, self-limited outburst of meningococcal
meningitis occurred caused by a ST usually not involved in outbreaks. Carriage of meningococci belonging to ST-2881 could be
beneficial to population immunity against ST-11 strains and the
comparative virulence of strains from the different ST would
deserve further investigation.
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THE 2001 MENINGITIS EPIDEMIC IN SOUTH CHAD
BREGANI E.R.1, TIEN T.V.2, ZIGLIOLI E.2, ARIOLI M.2
1. Ospedale Maggiore IRCCS, MILAN, ITALY
2. Ospedale Maggiore, MILAN, ITALY
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STRENGTHENING COUNTRY EPIDEMIC PREPAREDNESS
CAPACITIES: A MENINGITIS CASE STUDY IN BURKINA
FASO

595 cases of meningitis (355 males) were admitted in Goundi hospital, Moyen Chari district, from January to April. The district covers a population of 121,000 individuals. Incidence was 4.63 per
1000 inhabitants. Two peaks of incidence were observed: among
the newborn and in those aged 6 years. Microbiological diagnosis was reached in 48% of cases (S. pneumoniae 39%, N. meningitidis 7% and H. influenzae 1.5%), but imprecision in microscopic interpretation probably caused an overestimate of S. pneumoniae. 86% of cases were treated with chloramphenicol (CAF). 3%
of cases were treated with ampicillin. Ceftriaxone and gentamicin
were seldom employed. Deaths occurred in 52 patients (lethality
8.7%) particularly in the youngest (36% of all deaths in children
< 2 years). Lethality was 6% in patients who began CAF in hospital, 1% if oily-CAF was began in health centers, 20% in cases
treated with ampicillin alone, and 11% in case of combination
with gentamicin. In 1.3% of cases a first dose of ceftriaxone was
administered followed by ampicillin (lethality 0%). CAF plus
ampicillin ± gentamicin was performed in most severe cases (7%
of cases, lethality 24%). CAF was significantly the most effective
treatment in terms of lethality, need for second line treatment or
an adjunctive antibiotic, and mean hospital stay, especially if the
first dose of oily CAF was performed at the first line health center. In case of lack of response to CAF, the association of ampicillin
and gentamicin seemed more advisable than ampicillin alone.
The best response was observed in patients receiving a first single
dose of ceftriaxone followed by ampicillin. This association could
be limited to more severe cases not eligible for CAF treatment.

BERGERI I.
WHO, LYON, FRANCE

The case study is based on real-life outbreak investigations undertake in 2003 in Burkina Faso, during the occurrence of a bacterial
meningitis epidemic. The aim of case study as training material is
to strengthen epidemiological knowledge of laboratory specialists, laboratory specificities comprehension by epidemiologists
and use of applied informatics to respond timely and effectively
to outbreaks. Two laboratory specialists and one epidemiologist
represented each country. This case study has been utilised in
December 2004 for 7 African countries of the “meningitis belt”. It
alternated between laboratory practical works on bench and epidemiology discussion group during 5 days. By the end of the case
study, participants should be able to describe principle of meningitis surveillance including the early warning function, transport
properly specimens, apply the appropriate laboratory confirmation technique, define steps of the outbreak investigation, understand and apply WHO Standart Operating procedure and thresholds, analyse data using specific software, propose an appropriate
response (curative + preventive) based on an algorithm for the
choice of the vaccine in case of mixed A +W135 meningococcal
epidemic. Major evaluation outcome was the improvement of
country preparedness and response to meningococcal epidemics
and more others outbreaks by creating of a real networking
work. This first mixed laboratory and epidemiology case study in
Africa has given a profound fresh impetus to health stakeholders
collaboration.
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IMPORTED CUTANEOUS MELIOIDOSIS: FIRST CASE
WITH AN ISOLATED CHANCRE PRESENTATION AMONG
A 90-YEAR-OLD TRAVELLER

MELIOIDOSIS: FIRST HUMAN CASE IN REUNION ISLAND
(INDIAN OCEAN)
MARTINET O., JAFFAR-BANDJEE M.C., KNEZYNSKI M.,
SCHLOSSMACHER P., GAÜZÈRE B.A.

EZZEDINE K.2, STEELS E.2, HEENEN M.2, MALVY D.1

CHD, SAINT-DENIS, RÉUNION, FRANCE

1. CHU St André, BORDEAUX, FRANCE
2. Hôpital Erasme-ULB, BRUSSELS, BELGIUM

A sixty year old French man, severely addict to alcohol and tobacco, leaving in Madagascar, was admitted in Reunion ICU for an
acute respiratory distress syndrome with septic shock requiring
mechanical ventilation and inotropic support. Both blood cultures
and bronchoalveolar lavage were positive for gram negative
bacilli, initially identified as pseudomonas sp, then later as
Burkholderai pseudomallei. Treatment was based on supportive
care, and ceftazidime (120 mg/kg/day) followed by cotrimoxazole. Complete recovery was achieved within 60 days, throughout
a percutaneous tracheotomy and a long respiratory weaning
process. Melioidosis is an anthropozoonosis due to B. pseudomalle (Withmore bacillus). Classical clinical presentation is a severe
septiceamic pneumonia, associated with systemic localisations. It
is an emerging disease among travellers, endemic in south east
Asia, North Australia. This is the first reported human case probably acquired in Madagascar. No case has ever been reported in
Reunion ; a case has recently occurred in Mauritius (January 2004).
The bacteriological identification of B. pseudomallei may be subject to difficulties, if the diagnosis is not suspected in a non
endemic area. Antibiotic treatment of severe melioidosis is based
on high parenteral doses of either ceftazidime or imipenem, followed by a long course of oral cotrimoxazole (20 weeks).The
overall mortality rate of melioidosis associated with shock is 90%.
It could be reduced by an early diagnosis and an appropriate
aggressive treatment.

Melioidosis is a tropical disease caused by infection with the bacterium Burkholderia pseudomallei. Most cases cause an acute
febrile illness. Typically, signs of severe pneumonia in patients
with clinical melioidosis are a secondary result of sepsis. With
increased travel, melioidosis has been diagnosed among travellers
who acquired the disease while staying in endemic areas during
rainy season. We report the case of a travel-associated
Burkholderia pseudomallei infection among an unfebrile 90-yearold-woman with diabete mellitus, diagnosed with cutaneous
manifestations at the very early stage of inoculation chancre. An
oral antibiotic combination regimen given to complete 24 weeks
of treatment was associated with clinical resolution and lack of
relapse or systemic involvement after twelve months of followup. Melioidosis has not to be restrictively considered in the differential diagnosis of febrile illness. It must be evoked in the
occurrence of unusual subacute presentation with cutaneous
manifestations in patients returning from endemic areas, as successfully management of melioidosis largely depends on early
diagnosis and the initial extent of disease.
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ABOUT THE PRESENCE AND THE ROLE OF RATTUS
NORVEGICUS IN SOME ANTHROPIZED FOREST PLAGUE
FOCI IN MADAGASCAR
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RANJALAHY M., RATOVONJATO J., RATSIMBA M.,
RAHELINIRINA S., RAHALISON L.

ABSENCE OF DETECTION OF YERSINIA PESTIS DNA BY
RT-POLYMERASE CHAIN REACTION.ORAN (2003)

Institut Pasteur de Madagascar, ANTANANARIVO, MADAGASCAR

BENABDELLAH A.

An epidemic of plague in the anthropized forest near Morarano
(in the district of Moramanga in Madagascar) and the presence of
R. norvegicus appeared rather singular because, even in the
endemic plague area, Morarano was not known like active foci
and the presence of R. norvegicus in a forest environment seems
unusual. This study aimed to: – confirm the implementation of
R. norvegicus in Morarano and then to determine the spatial distribution of the rodents along Moramanga – Ambatosoratra
(north direction) transect – try to correlate these data with those
of human plague – determine the experimental sensitivity to
Y. pestis of rodents from the area. Investigations in Morarano had
shown that among 51 captured small mammals, 58.8% were
R. rattus, 13.7% were R. norvegicus and 19.6% were Suncus murinus. The global seroprevalence to plague antibody was 17.6%
(n=9/51, seven R. rattus were seropositive). One failing R. norvegicus was found carrying Y. pestis. The presence of R. norvegicus in
Morarano was confirmed and this rodent was probably involved
in the plague cycle in this area. In Madagascar, this species is usually known to be involved in the maintenance of the urban cycle
of the plague because of its high resistance to Y. pestis (DL50
3x103 cfu in experimental infection). In the district of
Moramanga, R. norvegicus would be sensitive to plague.
Experimental infections are still in progress. It’s distribution in the
investigated transect seemed to be limited. It corresponded to the
northern limit of human cases notification in 2003. The mixture of
at least 2 species (some sensitive as victim of the plague and some
resistant as good reservoir) would be indeed the favourable conditions for plague outbreak (Balthazard, 1960).

C.H.U.ORAN, ORAN, ALGERIE

Background: Laboratory diagnosis of plague is presently based
upon culture of yersinia pestis (YP)from clinical samples. This is
time consuming and depends upon the ability to identify YP.
Aim: analyse the diagnosis of plague by RT-PCR.
Patients and methods: 1/Retrospective study of 66 patients from
june to august 2003 and who presented adenopathies. Data studied: age, sex, date of onset, address, antigen (Ag) F1 detection of
YP,culture of YP, RT-PCR(sample of blood of 1 patient with positive Ag F1 detection and serums of 4 patients with negative Ag F1
detection).
Results: 1/Monthly distribution of 66 patients: 89% of cases
occured during june and july 2003. 2/Age distribution:56 % were
aged from 0 to 19 years. 3/Sex distribution: 77% were male.
4/Address: 27% of patients lived in Tafaraoui 5/Bacteriological
results: Positive Ag F1 detection: 11/66 (17%) Positive direct examinatiopn: 5/61(7%) Positive culture: 5/61 (7%) The detection of YP
DNA was negative 5 patients (100%). All the patients received
doxycyclin daily during 10 days. No deaths.
Conclusion: The absence of YP specific DNA do not allow us to
confirm the identification of YP as the aetiological agent of the
out break of adenopathies.
P599

MELIOIDOSIS: ABOUT TWO CASES OF NOSOCOMIAL
CONTAMINATION VIA A BRONCHOSCOPE
MARTINET O., LUGAGNE N., SCHLOSSMACHER P.,
PAC-SOO A.M., GAÜZÈRE B.A.
CHD, SAINT-DENIS, RÉUNION, FRANCE

We report 2 cases of melioidosis secondary to bronchoalveolar
lavages performed via a contaminated bronchoscope. Both
immunocompromised patients rapidly developed a severe pneumonia, in the part of lung in which the lavage was performed.
The 81 year-old patient required admission in the ICU for a septic
shock and a respiratory distress. Both patients fully recovered

265

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

a significant relation between awareness and functionality
(p<0/05). This study shows that women’s awareness of pap smear
is good but their functionality about the pap smear test is weak.
Furthermore, continous training women about pap smear test in
order to update their awareness and functionality is strongly recommended.

under an appropriate antibiotherapy. The index case had been
admitted earlier on for a classical melioidosis. The molecular identity of the 4 Burkholderia Pseudomallei strains was ascertained by
restriction fragment lang profile (RFLP). Sixty-eight patients who
had undergone an endoscopy with the same equipment had to
be called back for further investigations and treatment: 40 were
started on a one-month course of doxicycline (200mg daily), 15
died from other causes before or after the follow-up, 13 didn’t
show up. Very few cases of nosocomial melioidosis have been
reported. Our cases were related to a technical default of the
endoscope, impairing the decontamination. B. pseudomallei is a
bacteria resistant to environment that produces slime. Despite its
high virulence, only 2 (immunocompromised) patients developed
early symptoms. The antibioprophylaxis was well accepted and
had no side effects. As for today, no patient on prophylaxis has
developed melioidosis. The long survival of B. Pseudomallei in the
human body requires a long follow-up.
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EXPATRIATES IN TROPICAL COUNTRIES: SUN-EXPOSURE
AND PROTECTION BEHAVIOUR IN 8,084 FRENCH
ADULTS
GUINOT C.4, EZZEDINE K.5, MAUGER E.3, PISTONE T.1,
RECEVEUR M.C.1, GALAN P.2, HERCBERG S.2, MALVY D.1
1. Tropical Diseases branch, University Hospital of Bordeaux; and EA
2323 and CNRS FRE 5036, University Bordeaux 2, BORDEAUX, FRANCE
2. Unité 557- Unité mixte de recherche INSERM/INRA/CNAM, PARIS, FRANCE
3. Biometrics and Epidemiology unit, CE.R.I.E.S., NEUILLY SUR SEINE, FRANCE
4. CE.R.I.E.S., NEUILLY SUR SEINE, FRANCE
5. Department of Dermatology, ULB- Erasme Hospital, BRUSSELS, BELGIQUE
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HOSPITAL AT HOME IN CUBA
DE VOS P.2, BARROSO I.1, RODRIGUEZ A.1, BONET M.1,
VAN DER STUYFT P.2

Overexposure to sunlight during long stays in tropical countries
can have harmful short and long-term effects on the skin of
Caucasian residents, especially for fair-skinned subjects. A selfadministered questionnaire on sun exposure and protection was
specifically developed and addressed in 1997 to 12,741 French
adult volunteers enrolled in the SU.VI.MAX cohort. Over 70% of
the questionnaires were returned, of which 91% were exploitable.
Among the 8,084 individuals, 1,369 (554 women and 815 men)
declared having experienced during lifetime at least one expatriation period in a tropical country, for duration of at least three consecutive months. The 6,715 non-expatriate individuals accounted
for 4,271 women and 2,444 men. The distribution in phototypes
was similar in both groups. The analysis was conducted by gender.
Among women, 38% of expatriates belonged to the 50-60 class of
age at inclusion, versus 32% in non-expatriates (72% and 54% in
men, respectively), 49% declared having tanning practices during
lifetime between 11 a.m. and 4 p.m. in expatriates, versus 39% in
non-expatriates (34% and 30%), 9% declared having an outdoor
occupation during lifetime in expatriates, versus 7% in non-expatriates (31% and 19%), 30% declared having nautical sport activities in the sun during lifetime in expatriates, versus 16% in nonexpatriates (32% and 23%), and 36% declared having experienced
sunburns over the past year in expatriates, versus 41% in nonexpatriates (39% and 42%). The risks of skin cancer and of photoageing associated with these different behaviours will be estimated subsequently on these two groups.

1. INHEM, HAVANA, CUBA
2. Institute of Tropical Medicine, ANTWERP, BELGIUM

Over the last decades hospital at home (HaH) programmes have
been set up in many, mainly European, countries. Contrary to
these experiences, the Cuban HaH programme is not hospital
driven, but the responsibility of the first line health services, and
family doctors play a pivotal role. We analyse the structure and
functioning of the programme in four health areas. Information
was prospectively collected on HaH patients admitted between
July 1st 2001 and June 30th 2002. Admission rates varied between
areas from 0.014 to 0.035 per person per year (ppy). The <1y and
1-4y age groups had the highest admission rates. In one area the
follow-up of pregnancy problems led to high 15-24y and 25-49y
female admission rates (0,070 and 0,058 respectively). Respiratory
affections were the most frequent reason for admission (32,6%),
followed by early hospital discharge (16,0%) and gynaeco-obstetrical problems (10.8%). The median duration of stay varied from
5 to 7 days between regions and from 5 days (early discharge) to
7 days (gynaeco-obstetrical problems) in function of the reason
for admission. On average an HaH episode entailed 1.4 and 1.6
contacts per patient-day with the family doctor and nurse respectively. Difference in admission criteria in function of geography,
distance to the hospital, transport facilities, and staff factors, as
well as differences in hospital policy on early discharge explain
the observed variability. The programme plays an important role
in the integrated approach to quality care in the Cuban health
system, but could benefit from more uniform admission criteria.
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LONG-TERM TRAVELLERS IN TROPICAL COUNTRIES:
SUN-EXPOSURE AND PROTECTION BEHAVIOUR
IN 6,715 FRENCH ADULTS
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EZZEDINE K.1, GUINOT C.2, MAUGER E.2, PISTONE T.3,
RECEVEUR M.C.3, GALAN P.4, HERCBERG S.4, MALVY D.3

PAP SMEAR
AHMADIFAR A., KHOUSHEHMEHRI G.

1. Department of Dermatology, ULB-Hôpital Erasme, BRUSSELS, BELGIUM
2. Biometrics and Epidemiology unit, C.E.R.I.E.S., NEUILLY SUR SEINE, FRANCE
3. Tropical Diseases branch, University hospital of Bordeaux; EA 2323
and CNRS FRE 5036, BORDEAUX, FRANCE
4. Coordination SU.VI.MAX, INSERM U557, ISTNA, CNAM, PARIS, FRANCE

Tehran university of medical sciences, TEHRAN, IRAN

Studying women’s awareness and function about pap smear test.
The aim of this survey is to measure the knowledge and practice
of weman who attended to the health centers in Tehran about
the cancer of cervix and pap smear test. According to several studies, pap smear test is the best way to early diagnosis of cervical
cancer so it looks necessary to study the awareness of women
about this test at the age range of 18-65 years old. (This is a discriptional - analytical study) In case of people under studies, less
age was related to 17-22 years and the most age was related to
48-52 years and the most number was related to 23-27 years. The
results of this survey also showed that %22/4 have a little information, %54/1 have intermediate and only %23/5 of them have a
lot of (enough) information about the cancer of cervix and pap
smear test and also %17/6 of studied women have done pap
smear test and %82/4 have not. Also, there was a significant relasion between women’s awareness and their age, number of children, study level and data resources. But there is not significant
relation between pregnancy preventing devices and data
resources and women’s functionality. On the other hand, there is

Travel health information includes warnings on sun exposure,
particularly for fair-skinned individuals travelling in tropical countries. A self-administered questionnaire on sun exposure and protection was specifically developed and addressed in 1997 to
12,741 French adult volunteers enrolled in the SU.VI.MAX cohort.
Over 70% of the questionnaires were returned, of which 91%
were exploitable (8,084 individuals). The 1,369 subjects who
declared having experienced during lifetime at least one expatriation period in a tropical country, for duration of at least three
consecutive months were not included in this analysis. Among the
6,715 remaining individuals, 141 (75 women, and 66 men)
declared having experienced at least one stay in a tropical country over the past year, for duration of more than one month, subsequently referred to as travellers. The 6,574 non-recent longterm travellers (non-travellers) accounted for 4,196 women and
2,378 men. The distribution in phototypes was similar in both
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groups. The analysis was conducted by gender. Among women,
45% of the travellers belonged to the 50-60 class of age at inclusion, versus 32% in non-travellers (62% and 54% in men, respectively), 57% declared having tanning practices over the past year
in travellers, versus 14% in non-travellers (47% and 11%), 33%
with an exposure duration greater than two hours daily in travellers, versus 18% in non-travellers (24% and 17%), and 51%
declared having experienced sunburns in travellers, versus 40% in
non-travellers (42% and 42%). The risks of skin cancer and of
photoageing associated with these behaviours will be estimated
subsequently on these two groups.
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CITIZENS AS DOCTORS A PUBLIC HEALTH EXIBIT
BEAUCHATAUD J.M., DELAMATER A., DENIAUD F.
D.A.S.E.S., PARIS, FRANCE

Origin. The starting point of the exibit was focused on a epidemic in a Paris migrants shelter in 2002. This epidemic case shows
that contagious diseases existing in tropical countries have a
direct impact on the health of people living in France and Europe.
TB is an infectious disease linked to social and economic problems
and thus, remains a public health issue. This question of public
health is espacially true for people with Aids, undernurished people,
alcoholics and migrants from tropical countries coming to Europe.
Objectives. The objectives of the exibit are to inform on the disease itself but first and formost it’s purpose is for the public to
realize the importance in supporting as well as participating
health projects concerning TB.
The association’s Zero two main messages through this exibit is:
1. Helping to understand that infectious diseas have no boundries, In assisting with the health of people in tropical countries,
one will help oneself in Europe.
2. A well informed person, even not a doctor, could improve public heath measures to work in creating a boudless public health
system for the good of all.
Summury. It is the wish of this association, through this exibit, to
create a feeling of strong awarness for the crucial need of public
health in the participation of everyone.
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PRIVACY: OPINIONS OF US TRAVELERS ON PROVIDING
CONTACT INFORMATION
BLENDON R.1, REED C.2, KOZARSKY P.2, DES ROCHES C.1
1. Harvard School of Public Health, BOSTON, USA
2. Centers for Disease Control and Prevention, ATLANTA, USA

The SARS outbreak in 2003 demonstrated the difficulties of locating airline passengers after they had landed to notify them within one incubation period of possible exposure. Much discussion
has ensued about the willingness of passengers to prospectively
provide emergency contact information, such as a cell phone
number, that would assist with this process should the need arise,
and concerns about privacy. To provide useful data to inform
these discussions the Harvard School of Public Health, as part of a
cooperative agreement with the Centers for Disease Control and
Prevention to provide technical assistance on public health communication, conducted a telephone survey of a nationally representative sample of the US population. In June 2004, interviews
were conducted with 1006 adults age 18 and older. The vast
majority (94%) of those surveyed would want public health
authorities to contact them regarding potential exposure to a
serious contagious disease on an airplane. About half of the
domestic (52%) and international air travelers (50%) believe that
public health authorities currently have the ability to quickly
obtain their emergency contact information and warn them.
Eighty-nine percent of international fliers would be willing to
provide one or more types of contact information. The amount of
time travelers are willing to spend and the preferred methods of
providing the contact information were also addressed.
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HOUSEHOLD SELF-TREATMENT: A GENDERED
KNOWLEDGE OF THE WEAK?
SABUNI P.
IPASC (Institut Panafricain de Sante Communautaire), RD Congo, ARU,
DEMOCRATIC REPUBLIC OF CONGO

The quality of, and access to, medical practice is poor in the DR
Congo. The pathway by which modern health services are delivered serves to perpetuate household health practices. Ironically,
household self-treatment is considered as trivial by health professionals. This study investigates the difference between men and
women in coping with illnesses at household level in rural areas.
Ethnographic methods were used to gather data among men and
women. Analysis using behavioural and gender frameworks highlighted the prevalent gender inequity. Findings reveal that the
household is the place where illnesses are perceived and given
names, causes allocated and treatment sought. Household members treat simple and mild illnesses at home and severe ones are
treated at home or referred to other providers. Women are the
main carers. They performed more enemas and the oral medication within household than men as household gender roles are
culturally allocated. Considering the gender norms, the knowledge used for self-treatment can be characterised as “women’s”
knowledge, which is seen as irrational and associated with
“femaleness”. Femaleness in the Congolese society is stigmatised
and carries connotations of weakness. Also, it is a “women’s”
reproductive work within the gender division of labour, which is
given a lower value than the work carried out by health professionals which is seen as “productive” or men’s work. We recommend that health managers should integrate household management of illnesses in the district health system as well as gender
dimension.
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PREVALENCE OF NUTRITIONAL DEPLETION
IN A REFERRAL HOSPITAL IN REUNION (INDIAN OCEAN)
GAUZERE B.1, SCHLOSSMACHER P.1, JAEGGY B.1, BOHRER M.1,
AGESILAS F.1, WIEST M.1, DEVELAY A.1, GAÜZÈRE B.1,
HASSELMANN M.2
1. CHD, SAINT-DENIS, RÉUNION
2. University Hospital, STRASBOURG, FRANCE

Nutritional depletion (BMI<18,5 kg/m2 and/or TTR <200 mg/l) is
an independent risk factor for mortality, morbidity, and hospital
length of stay. In tropical areas, there is no nutritional data on
hospitalized patients.
Objectives: Assessment of the prevalence of nutritional depletion
in a referral hospital in Reunion, (550 beds capacity, 36 000 admissions per year).
Patients and methods: 1) Assessment of nutritional status on
admission in a medical patients (n=521). 2) Analysis of biochemical parameters in medico-surgical patients (n=7134).
Results: 1) Age 58,48 ? 17,59 years, sex ratio (54,1). BMI
<18,5 kg/m2 (13,7%), >25 kg/m2 (25,5%), >30 kg/m2 (15,73%).
Transthyretin (TTR) : nutritional depletion in 48,6% patients. 2)
Severe inflammation (CRP>50mg/L): 2589 patients (36,4%).
Significant correlations CRP-ALB-TTR (r=-0,399; p<0.005) : importance of the metabolic response to injury above pre-existing diseases, social and economic status. Nutritional depletion in 53,4%
patients (paediatric, geriatric, ICU patients).
Conclusion: Nutritional depletion is alarming : >50% in patients
on admission, 53% during hospitalisation. Compared to european
data (20%), nutritional depletion in that tropical area is of critical
importance, requiring clinical nutrition education of care givers.

P608

CHILD POVERTY AND ITS CONSEQUENCES
IN TAJIKISTAN: FOCUS ON CHILDREN’S HEALTH
HUSSAIN T.
YAMAGATA DHAKA FRIENDSHIP HOSPITAL, DHAKA, BANGLADESH

Absolute levels of child poverty in Central Asia are still extremely
high. UNICEF’ s 2004 Social Monitoring Report, 14 million out of
44 million children are living in poverty. Child poverty rose in
Central Asia after the collapse of USSR. As social inequalities in
this region have increased, health inequalities have developed
accordingly. Tajikistan is the poorest country in Central Asia. With

267

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

aspects; and it provided support for professional development.
Commitment of national, provincial and district trainers, as well
as the leadership and organizational environment were the main
factors contributing to the success of the program.
Decentralization, lack of involvement of professional associations,
resistance to change, and unclear funding mechanisms were the
main barriers encountered in the effective implementation of the
program. The CPDMS constitutes a support for quality programs
which should be continued and strengthened.

more than 80 percent of its population living on less than US $10
per person per month. Women and children are most vulnerable.
Tajikistan experiences very high levels of infant and child mortality as child poverty also explained the poor access that children
have to education and health care, among other social services.
Sixty percent of the population in Tajikistan are living below the
poverty line and they don’t have access to healthcare. UNICEF
study 2004 showed 106/1000 live births do not reach the age of
five. Nutrition-related issues and prenatal diseases during delivery
are contributing to the high level of mortality. Extreme poverty
has left mothers unable to care properly for a sick infant. One of
major factors contributing to the high level of infant mortality is
the poor access to healthcare, which forced women to deliver their
children at home, a lot of them are not registered, mostly because
people cannot afford to shell out a two- or three-dollar fee for
registration. Children and women, who are the most frequent
consumers of health care, and among the most vulnerable, access
most services at the primary level. Strengthening primary care, and
capacity of primary care providers, is therefore the key strategy for
restructuring the health delivery system to the benefit of the poor.

P611

TRACHOMA IMPACT ON THE EGYPTIAN CHILDREN
(COLLECTIVE INTERVENTIONS IN THREE GOVERNORATES
IN EGYPT).
EZZ ELARAB G.
Al Noor Foundation, CAIRO, EGYPT

Partners: the Ministry of Health, International Trachoma Initiative,
Canadian International Development Agency, Partnership in
Development Research Program - Social Research Center of
American University in Cairo and Al Noor Foundation.
Background: Trachoma is the second leading cause of blindness
worldwide with more than 6 million blind adults. Children are the
high-risk group to catch active trachoma that eventually could
lead to blindness. Recent figures for the impact of trachoma in
Egypt were lacking. Menofiya, Menia and Fayoum are three governorates in Egypt with different environment and public health
figures. Their collective trachoma figures could reflect a national
one for Egypt.
Aim: to set national figures for trachoma impact on children in
Egypt based on findings from three locations.
Methodology: Surveys and assessments for trachoma were conducted in Menofiya 1999, Menya 2001 and Fayoum 2003. Only
data for the group of children is considered. Double stage random samples were created of sizes 3000, 750 and 750 child with
age groups; 2-6, 2-10 and 2-10 respectively. Screening for active
trachoma followed the WHO criteria grading system.
Standardization for ophthalmologists involved in the field was
done and field examinations were done door - to - door using
simple magnifying loupes. Community and school - based programs for eye health education targeted the most at risk groups.
Group meetings conducted at the village where Trachoma disease
was highlighted. Posters and notes created by the children to
reflect their reaction to the subject.
Results: Menofiya lies in Delta Nile 70 km north Cairo. Population
is 2.7 million and the sample coverage rate was 88 %. Menia lies
in Upper Egypt 270 km south Cairo with dry, hot climate and
good water supply but lacking sanitation and eye services.
Population is 3 million and coverage rate was 93 %. Fayoum lies
in the Western Desert 90 km west of Cairo. Sources for sanitation
and access for eye-care are lacking. Population is 2.5 million and
coverage rate was 90.2 %. Prevalence of active trachoma was
(36.5 %, 42.6 % and 47.8 %) respectively. Prevalence of active trachoma per gender revealed no significance difference while per
age revealed significant higher values among the preschool age.
Progress in community perception regards; knowledge, attitude,
practice and recognition of active trachoma was traced as ; (from
46% to 96%), (from 46% to 87%), (from 32% to 78%) and (from
38 % to 96 %) respectively.
Conclusion: Active trachoma among children in the three locations in Egypt is significant with considerable potentials for developing blinding trachoma. Preschool age is at a higher risk.
Community and school - based health education could be tailored
to fit the target group effectively.

P609

FIRST STUDY CONCERNING NOSOCOMIAL INFECTIOUS
IN AN INTENSIVE CARE UNIT IN MADAGASCAR
LILIAHANTATIANA E.J.1, MOURLAN C.1, GROSJEAN P.2,
TOVONE G.1, RATHAT C.1
1. Soavinandriana Hospital Center, ANTANANARIVO, MADAGASCAR
2. Institut Pasteur of Madagascar, MADAGASCAR

The investigation of nosocomial infectious in an Intensive Care Unit
(ICU) is important, because they are often due to invasive procedures frequently needed in this setting on already fragile patients.
During such hospital-aquired infections one often isolates multiresistant strains that pose real public health problems. Control mechanisms are complex and expensive. We will report the results of the
first study on nosocomial infections in Madagascar. This is a survey
on the incidence during three months (from the 3rd of May to the
3rd of August 2004) in the ICU of the Soavinandriana Hospital
Centre in Antananarivo. For each patient that was included, individual risk factors were collected, and all invasive procedures were
noted. Each infection was analysed by the Institut Pasteur of
Madagascar applying the methodology of the “C.CLIN South East”
from France. A few procedures have been modified o adjust to
local realities. Test for antibiotic sensitivity were carried out and
multi-resistant bacterial strains were looked for in each isolate of
this study. The results obtained show that the problem of nosocomial infections in Madagascar should not be underestimated. The
results of this study should reinforce the implementation of hygienic measures to prevent such infections. Future studies hopefully will
show the effect of such measures taken.
P610

A PROGRAM FOR DEVELOPING CLINICAL PERFORMANCE
FOR NURSES AND MIDWIVES IN INDONESIA
STILWELL B.1, HENNESSEY D.2, ZURN P.1, DOLEA C.1
1. World Health ORganization, GENEVA, SWITZERLAND
2. WHO Country Office Indonesia, JAKARTA, INDONESIA

In Indonesia, against a background of lack of clarity on roles and
responsibilities, lack of job satisfaction, lack of clinical performance monitoring, and lack of understanding and compliance with
standards of nursing and midwifery care, a program has been
started called the Clinical Performance Development
Management System (CPDMS) in order to develop managerial
skills of nurses and midwives in hospitals and health centres. The
main objective of this study is to evaluate the CPDMS program
through the identification of factors contributing to its success
and the identification of its limitations, as well as the barriers
encountered in its implementation. Information was collected
through document review, on-site observations, in-depth interviews with managers and key stakeholders, and focus groups with
staff participating in the program. The program was found to be
a supporting tool for improving the quality of care; it contributed
to raising awareness of staff on the importance of job descriptions and standards, in relation to accountability and legal

P612

PARS PLANA VITRECTOMY FOR OCULAR TOXOCARIASIS
FROUSSART-MAILLE F., GIRAUD J.-.M., LEMAITRE C., DARIEL R.,
LEDUC C., CREPY P., MAILLE M.
HIA PERCY, CLAMART, FRANCE

The nematode infection of the retina is a rare disease with sight
threatening prognosis. A case of chronic toxocaral endophthalmitis consecutive to a peripheral granuloma in an adult is presented. Immunologic testing was positive in the serum and in the
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aqueous humor with the ELISA reaction. The treatment consisted
at first in steroids (general then periocular) and granuloma
cryotherapy. No treatment with antihelminthic drugs was proposed. Chronic intraocular inflammation did not definitevely
regressed and finally became unresponsive to corticosteroid therapy. A cystoïd macular oedema and a dense epimacular membrane appeared at the same time as a capsular posterior cataract.
Pars plana vitrectomy associated with phacoemulsification was
performed to remove vitreous opacities due to chronic inflammation, peel the epiretinal membrane and treat lens opacities. Good
anatomical result was obtained. Functional improvement however was really effective 6 months later and probably should have
been better if an earlier surgery had been performed. Patients
with toxocaral endophthalmitis may benefit from early pars plana
vitrectomy when chronic inflammation does not respond to medical measures or when such inflammation causes permanent structural changes that threaten or interfere with central vision.

P615

PREVALENCE OF SYMPTOMS SUGGESTIVE OF GASTROOESOPHAGEAL REFLUX DISEASE (GORD) IN ADULTS
IN SENEGAL
DEBONNE J.3, M’BAYE P.1, FALL S.1, NABETH P.2, SOUMAH F.1,
N’DIAYE B.1, N’DIAYE A.1, NIANG A.1, FALL F.1, SANÉ M.1
1. Hôpital Principal de Dakar, DAKAR, SENEGAL
2. Institut Pasteur, DAKAR, SENEGAL
3. Hôpital Laveran, MARSEILLE ARMÉES, FRANCE

GORD is a major public health problem in developed countries. Its
importance in developing countries is not well known, based solely on endoscopic studies. We studied prevalence and main features of heartburn in an outpatient population in Dakar, Senegal.
Methods: We performed a longitudinal study from May, 2002 to
January, 2003 among employees of the Hôpital Principal de
Dakar. Primary outcome measure was pyrosis.
Results: 500 people were included. Mean age was 42,5 years. Sex
ratio was 1,1. 12,6% people suffered from heartburn at least once
a month : 1,6%, daily, 4% weekly and 7% monthly. Heartburn
was chronic in 91%, occured after meal in 44%, was at night time
in 20,6% of cases. Heartburn induced a slight to moderate discomfort in 44% and required treatment in 67% of cases.
Heartburn was significantly associated with female sex, average
to high income, obesity (BMI > 30), settled way of life, fatty or
spicy diet, sparkling or soft drinks, insomnia, anxiety and anxiolytic treatment.
Conclusion : prevalence rate of heartburn in this outpatient population is lower than the ones reported in occidental studies
(12,6% versus 20 to 30%), but higher to expected rate, be the low
prevalence of reflux oesophagitis in endoscopic studies of Sub
Saharan Africa (<10%).

P613

ADVANTAGES OF USING TOMODENSITOMETRY FOR
OPHTAMIC PATHOLOGIES IN TROPICAL ENVIRONMENT
MEYER F.
Hôpital Laveran, MARSEILLE, FRANCE

Setting up a scanner on Hospital Bouffard, Djibouti, has had a
deep impact on lesion assessment and on treatment of incoming
patients with complex ophtalmologic pathologies. The authors
present several orbital tumor cases, revealed through ophtamic
signs: exophtalmy, oculomotor palsy or strabism. The use of the
scanner also allows post-surgery follow-up and monitoring of
ocular prothesis in cases of exenteration, enucleation or evisceration. The post traumatic lesions assessment is illustrated through
a complex case of multiple facial bones fractures due to lion bite.
As regards infectious pathologies the scanner allows to differentiate between a pre or retoseptal cellulites. There are therefore
numerous instances in which a scanner represents an essential
diagnostical tool as well as an essential help in choosing a therapy in tropical environment.

P616

CYLINDROMA OF THE LACRIMAL GLAND IN A 13-YEAROLD GIRL
BOITTE J.P., TRAORÉ J.
Institut d’Ophtalmologie Tropicale de l’Afrique - IOTA, BAMAKO, MALI

P614

CD-ROM ANOFEL, A TOOL FOR STUDENTS AND
TEACHERS IN PARASITOLOGY AND MYCOLOGY

The discovery of a unilateral exophthalmia requires multidisciplinary care made all the more difficult in the case of a 13 year-old
girl living in a tropical environment. The child, C.A., resident of
the town of Djenné in Mali, is examined for a non pulsate, non
retractile, left lateral unilateral exophthalmia, painful upon palpation of a left upper-external mass under the orbital rim. The initial examination highlighted the existence of an intra-orbital
tumour with a moderate effect on visual function. In view of the
slow and progressive evolution over two years, and with the assistance of an association, the child was transferred to an efficient
medical structure where the tumorous nature was confirmed
after surgical exérèse. The diagnosis was a cylindroma, or adenoid
cystic carcinoma. Neither chemotherapy nor radiation were used.
At 12 months post-operative, the child showed no clinical sign of
recurrence. Intra-orbital tumours in children present diagnostic
and therapeutic problems in countries with limited medical
resources. Cylindromas or adenoid cystic carcinomas of the lachrymal gland are the second most common cause of epithelial
tumours in this gland. They are characterised by a high degree of
malignancy, a very high rate of recurrence and a low survival rate
at 5 years. In a tropical environment, diagnostic and therapeutic
difficulties are compounded by limits to comprehensive care for
the child. This is nevertheless possible with the help of an exemplary support network.

DE GENTILE L.1, BASSET D.2, BONNIN A.3, CHABASSE D.4,
DELAUNAY P.5, GUIGUEN C.6, KAUFFMANN-LACROIX C.7,
MIEGEVILLE M.8, PAYS J.F.9, SIMON C.10, COZIC Y.10
1. CHU ANGERS, ANGERS, FRANCE
2. Editorial Board, MONTPELLIER, FRANCE
3. Editorial Board, DIJON, FRANCE
4. Editorial Board, ANGERS, FRANCE
5. Editorial Board, NICE, FRANCE
6. Editorial board, RENNES, FRANCE
7. Editorial Board, POITIERS, FRANCE
8. Editorial Board, NANTES, FRANCE
9. Editorial Board, PARIS, FRANCE
10. Silk-Informatique, ANGERS, FRANCE

This third version of CD-ROM ANOFEL is a 1.200 numerised images
database about all fields of medical parasitology and mycology. It
is a realisation of more than hundred French medical parasitologists or mycologists who give their own documents. The data is
made with 4 Dimension(TM) for Windows 2000, XP or Macinthosh
OS 9.2.2 or X. Each disease is illustrated by morphological - parasites stages or histologicals means - radiological, clinical or epidemiological findings. Each image is explained or described in a
concise text. Some of them are historical value. Search by many
items or keywords, sort, selection, print, are easy to do. Teachers
can also make a sequence for students or export images selection
in jpeg form to include it in slides. In this 3rd version, a new unit
is proposed, concerning some parasites life cycle. Each life cycle is
illustrated by images taking off the database during little animation. Students can also make exercise for self-evaluation.(on
behalf of the French Association of Teachers and Medical
Parasitologists and Mycologists - ANOFEL)

P617

I.O.T.A.: CONTRIBUTION TO TROPICAL OPHTALMOLOGY
BOITTE J.P., TRAORE J.
Institut d’Ophtalmologie Tropicale de l’Afrique, BAMAKO, MALI.

I.O.T.A., four letters for the acronym of “Institut d’Ophtalmologie
Tropicale de l’Afrique”, is a unique scientific center of ophthalmology in francophone West
Over 53 years of existence (the Center was founded in 1953),
these four letters have held a certain magic for all residents of
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Bamako, all Malians, even all Africans and designate an Institute
that has been able to adapt to the major challenges in ophthalmology over the last half of the 20 th century. Through its three
departments - the Clinic, which offers high quality ophthalmologic care, the Training department with its inter-African school,
and the Operational Research department within Public Health
ophthalmology - IOTA is the spearhead of the fight against blindness in Africa. The principal examples of IOTA’s predominant role
in this fight include : a regional mapping since 1953 of the trachoma endemic; the successful program from 1974 to 2002 to
control onchocercosis (OCP-Onchocercosis Control Program); and
the use of microsurgery techniques with intra-ocular lens for
cataracts. Since 2001 and the dissolution of the OCCGE
(Organisation for cooperation and coordination of fight against
major endemics), IOTA, the first public hospital in Mali, has actively pursed its scientific adaptation through the implementation of
the objectives the WHO initiative “Vision 2020: the Right to
Sight”. Earning the status of Scientific Institute of West Africa ISAO- would be just recognition of this progress.

travel: coagulation disorders and alterations of the endothelium
related to hypobarism, hypoxia and low hygrometry in the cabin.
Presence of pathogenic thrombophilia is not a constant factor.
The prevention of venous thrombosis in air travelers calls upon
simple measures: abundant hydration, avoiding use of alcohol
and tobacco, walking and dorsal flexion of the feet. The only preventive option with proven efficacy is the use of elastic contention which reduces the risk of thromboembolic events. There
is no consensus concerning the use of drugs proposed by certain
authors; prudence should be the rule. All airline passengers
should become aware of the risk of thromboembolism related to
sitting in the same position for a long time.
P620

SURGICAL SITE INFECTION SURVEY IN AN ORTHOPAEDIC
SURGERY DEPARTMENT IN “HÔPITAL COMMUNAUTAIRE”
OF BANGUI, CENTRAL AFRICAN REPUBLIC
BERCION R.1, GUETAHOUN Y.2, BEHOUNDE J.T.2, FRANK T.1,
GAUDEUILLE A.2

P618

1. Institut Pasteur de Bangui, BANGUI, CENTRAL AFRICAN REPUBLIC
2. Hôpital Communautaire, BANGUI, CAR

EFFECTIVENESS AND COST OF THREE AZITHROMYCIN
DISTRIBUTION STRATEGIES FOR TREATMENT OF
TRACHOMA IN A SUBSAHARAN AFRICAN COUNTRY, MALI

Objectives: As we have been confronted to frequent SSI in our
practice in Bangui and because of scarcity of studies about this subject in Central Africa area, we conducted a prospective survey in
order to determine the frequency and the epidemiology of SSI in
Bangui, CAR.
Methods: All patients who underwent surgery in the orthopeadics
surgery department of “Hôpital Communautaire” of Bangui,
between May 2003 to April 2004 were enrolled. Inclusion criterias:
Altemeir’s class 1 to 3 and operated for the first time. Risk factors
considered: ASA score, NNSI index, time length of procedure, pre
operative stay in the ward, type of procedure, use of antibiotics.
Bacteriological analysis performed at the Institut Pasteur de
Bangui.
Results: 1076 operations were performed during the study period, 278 cases were included and 51 SSI (18.3%) were diagnosed.
Were predictive for a SSI: the number of days in the ward before
operation, the Altemeir classification and a long time of surgery
procedure. The SSI was deep in 39%. The average hospital stay
was higher in patients with SSI. We observed no difference in the
frequency of SSI in patients who had soft tissu or bone surgery
procedures; neither between patients who received antibioprophylaxy and those who didn’t. Methicillin Susceptible S.aureus
was the most frequent bacteria isolated in SSI.
Conclusions: SSI occurs at very high frequency in our practice in
Bangui. The antibioprophylaxy scheme used in our hospital (generally penicillin G), is not adapted to prevent SSI. It is of great
importance to improve hygienic procedures in surgical practices
and to reconsider the antibioprophylaxy schemes.

SCHEMANN J.F.3, GUINOT C.2, TRAORÉ L.1, SACKO D., ZEFACK
G.1, DEMBELE M., DIALLO I.1, MALVY D.4
1. IOTA, BAMAKO, MALI
2. CERIES, NEUILLY SUR SEINE, FRANCE
3. IRD, DAKAR, SÉNÉGAL
4. Université Bordeaux 2, BORDEAUX, FRANCE

Trachoma, caused by repeated ocular infections with Chlamydia
trachomatis, is an important cause of blindness. Mass
azithromycin distribution is part of current recommended strategies for controlling trachoma. To ascertain an efficient strategy at
an acceptable cost, a study was conducted in Mali between May
2000 and February 2002. Three strategies were evaluated: mass
community-based treatment of all residents (strategy I), treatment of all children under 11 and of women between 15 and 50
(strategy II), and treatment targeted to inhabitants of households
where at least one child had clinically active trachoma (strategy
III). Three villages have been selected for each strategy in a
mesoendemic trachoma district. Children were given a single dose
of azithromycin (20 mg/kg), and adults received a unique dose of
1g. Cleanliness and washing of children’s face were appreciated,
and additional questions were addressed at baseline. Ophthalmic
examination was performed at baseline and 1, 6 and 12 months
after inclusion. The outcome variable was clinically active trachoma 12 months after intervention among children under 11.
The prevalence fell dramatically from 24% to 6% in strategy I,
from 21% to 7% in strategy II, and from 20% to 9% in strategy
III. After adjustment on age (Adjusted Odds Ratio [AOR]=0.8; 95%
Confidence Interval, 0.7-0.9) and on active trachoma at baseline
(AOR=3.8; 2.7-5.4), a multiple logistic regression model showed
that strategies I and II gave similar results, while strategy III
appeared less efficient (AOR=1.6; 1.0-2.4). In mesoendemic trachoma areas, strategy II seems able to reduce the prevalence and
intensity of trachoma infection at a lower cost than strategy I.

P621

INSTITUT DE LA FRANCOPHONIE POUR LA MEDECINE
TROPICALE (IFMT), VIENTIANE, LAOS: A CURRICULUM
PRESENTATION
STROBEL M., KEOLUANGKHOT V., BARENNES H.
Institut de la Francophonie pour la Médecine Tropicale (IFMT),
VIENTIANE, LAOS

P619
Established in the year 1999, by the Agence Universitaire de la
Francophonie with the support of the Lao PDR government, the
“Institut de la Francophonie pour la Médecine Tropicale” (IFMT)
offers: 1. An international Master degree in Tropical Medicine and
International Health. The 2-year course is delivered in French language to MDs, and targets 15 major health issues of South-East Asia.
Twenty students originating (not exclusively) from Laos, Cambodia,
Vietnam and China may register each year. The curriculum develops
a multidisciplinary evidence and problem based approach, including
clinical sciences, epidemiology and statistics, public health, microbiology, health management, medical anthropology. Clinical practice
in hospital wards, lab training and field research account for half
the curriculum time. Grants may be obtained, including for top
ranking graduates who would apply for European PhD; 2. Initiation
and training in research methods and practice that lead to a master
thesis judged by an international jury. The thesis subject preferably

THE RISK OF THROMBOEMBOLISM IN AIRLINE
PASSENGERS
MARGERY J.1, BONNICHON A.1, SANE M.2, SALLES Y.1,
CAMARA P.2, LEFEBVRE N.2, BA-FALL K.2, HARDY K.1,
VAYLET F.1, GUIGAY J.1, LHER P.1
1. HIA PERCY, CLAMART, FRANCE
2. Hôpital Principal, DAKAR, SÉNÉGAL

Long carrier flights favor thromboembolism. The risk is well
known to the general public but is probably really very low. The
risk is however pertinent due to the volume of air travel in the
world. Sitting in the same position for a long time induced venous
stasis which is the principal factor favoring thrombosis in travelers, irrespective of the means of transportation. Long carrier
flights also expose passengers to specific factors related to air
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deals with one of the major topics (malaria, TB, HIV/AIDS, dengue
fever, hepatitis, SARS, bird flu, typhoid fever, melioidosis, leptospirosis, typhus, diarrhoeal and parasitic diseases, anaemia, malnutrition, essential drugs, immunization, etc.); 3. An enabling study
environment, including library and computer facilities: high speed
internet, Hinari network access (> 300 major scientific full text journals). Some details of the curriculum, as well as a brief overview of
south-east Asian epidemiologic trends will be presented.

P624

EFFICACY OF AZITHROMYCIN FOR TRACHOMA
CONTROL IN MALI USING THREE STRATEGIES
SCHEMANN J.F.1, HAMDAD DAOUDI F.2, TRAORE A.3,
TRAORE L.3, ZEFACK G.3, DEMBELE M.3, DIALLO I, MALVY D.4,
ORFILA J.2
1.
2.
3.
4.
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MACROCYTIC ANEMIA IN
NDIAYE A.R.1, FALL B.1, NDIAYE B.1, NIANG A.1, FALL K.B.1,
GNING S.1, FALL F.1, CARMOI T.1, DEBONNE J.M.2, MBAYE P.S.1

IRD, DAKAR, SÉNÉGAL
University Hospital, AMIENS, FRANCE
IOTA, BAMAKO, MALI
University Bordeaux 2, BORDEAUX, FRANCE

Antibiotic distribution is one component of the S.A.F.E. strategy
for controlling trachoma. In order to determine the most efficient
azithromycin distribution strategy, a study was conducted in Mali
between May 2000 and February 2002. Three strategies were
evaluated: mass community-based treatment of all residents
(strategy I), treatment of all children under 11 and of women
between 15 and 50 (strategy II), and treatment targeted to inhabitants of households where at least one child had clinically active
trachoma (strategy III). Ophthalmic examination was performed
at baseline and 1, 6 and 12 months after inclusion. In one village
by strategy, scraping of conjonctiva were collected into 2SP medium for chlamydial DNA The PCR Cobas Amplicor (Roche) was used
and performed:before treatment, on day 30, 180 and 360 For
increasing the sensitivity, centrifugation was performed at
13000 g for 30 min. Before treatment, the presence of Chlamydia
assessed by PCR (8.4 %) is more frequent than signs of active trachoma (TF or TI) determined by a simple clinical examination (6.9
%).However, one month after treatment, the phenomenon had
been reversed and there were more cases of clinical trachoma
than people with positive PCR. The decline in the PCR positive
rate after treatment was significant in the three villages. The follicles disappear later than the agent. Six months after, the decline
in prevalence of clinical and biological trachoma was still decreasing. One year after, there were new cases of trachoma. A multiple logistic regression model showed that one year after treatment strategies I and II gave similar results, while strategy III
appeared less efficient (AOR=1.6; 1.0-2.4).

1. Hôpital principal de Dakar, DAKAR, SÉNÉGAL
2. Hôpital d’instruction des armées Laveran, MARSEILLE, FRANCE

Macrocytic anemia are less frequent than microcytic in tropics. It represents only 10,5 p.cent of anemia at “Hôpital Principal de Dakar”.
Purpose: Analysis of one year prospective study about 38 patients
of DPH with haemoglobin (Hb) under 8 g/dl and blod cell volume
(VGM) over 100 µ3.
Objectives: Description of epidemiologial, clinical, etiological and
evolutive data of that population.
Results: Mean age was 48 years (6 to 72 years). There was more
women than men (sex ra-tion: 1,28). Clinical signs rounded up
classical anemic syndrome. Other signs like icterus or ungueal and
hairs anomalies depended on etiology. Mean Hb was 7, 3 G/ dl (4
to 8 g/ dl) and mean VGM was 108 µ3. The most frequent etiologies were in decreasing order : deficiencies (vitamine B12: 12 and
folate: 5), hypothyroidism (4 cases), neoplasm (by denutrition),
alcoholism, kidney insufficiency, hemolysis and iatrogenia (2 cases
of rheumatoid polyarthritis with methotrexate treamtment).
Comment: Very few data are available about macrocytic anemia
in Senegal and this study permit to highlight the main etiologies
and lead a reflexion to a better screening and prevention.
P623

MOLECULAR INVESTIGATION OF MOSSY FOOT
SYNDROME (PODOCONIOSIS)

P625

STORY C.1, KELEMU D.2, BROWN K.1

EFFECT OF LAYOUT MODIFICATION ON CLIENTPROVIDER COMMUNICATION IN A GYNAECOLOGY OUTPATIENT CLINIC

1. Gordon College, WENHAM, USA
2. Soddo Christian Hospital, SODDO, ETHIOPIA

Mossy foot syndrome [podoconiosis, P] has been linked with
absorption of minerals from volcanic soils. However, we find no
evidence in the literature that an adequate controlled study has
been done to confirm the etiology. We began a series of studies
to systematically re-evaluate the role of minerals, viruses, and
other factors in P and its complications, which include Kaposi’s
sarcoma. Our first study was a search for human papilloma viruses [HPV] in pathologic specimens obtained from patients with
clinical diagnosis of P living in an area where lateritic soil predominates.
Method: Polymerase Chain Reaction [PCR] was used to positively
identify the presence of HPV DNA in samples. HPV-specific
primers were used and first tested on actual wart samples
obtained in the United States. All wart samples (n=11) displayed
a single clear ~400 bp band on agarose gel electrophoresis, while
all samples from P patients (n=17) were negative for the diagnostic band. Beta-globin primers were used as a positive control to
show intact DNA in each sample.
Conclusion: While the lesions in advanced P appear very similar to
massive warts, and while these patients may develop warts in the
affected areas, we found no evidence that the “mossy foot” syndrome is due to the presence of HPV’s.
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Good quality client-provider communication is an important component of ‘quality’ health care services. Evidence shows that
information on diagnosis, treatment and follow up improves
accuracy of diagnosis and treatment adherence and effectiveness.
From a human rights perspective patients have the right to be
treated with respect and dignity. Privacy, an essential pre-requisite is not commonly discussed in the literature. Privacy is largely
a result of physical layout, consideration of which is particularly
important when assessing quality of client - provider communication in a crowded out-patient clinic in a public hospital.
Exploratory studies identified inappropriate utilization of available space and poor management of patient flow as important
factors influencing patient flow and client provider communication. Interventions to improve patient flow was changing the layout of the out-patient clinic and improving the management of
the patient flow. Effectiveness of the intervention was assessed
through a pre and post-intervention survey using structured exit
interviews. To rule out the effect of factors other than the intervention, a comparable municipal general hospital was included as
a control. Layout modification resulted in improvement of
patient flow and therefore in decreased crowding in the outpatient clinic and improved comfort and privacy for patients. It
also brought about improvement in the information about diagnosis and treatment provided by the doctors.
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AFRICAN BURKITT LYMPHOMA SUCCESSFULLY TREATED
WITH CEOP POLYCHEMOTHERAPY. A CASE REPORT

KANGAROO MOTHER CARE, AN OUTCOME FOR LOWBIRTH-WEIGHT BABIES

BREGANI E.R.1, ARIOLI M.2, ZIGLIOLI E.2

PREVOST V.

1. Ospedale Maggiore IRCCS, MILAN, ITALY
2. Ospedale Maggiore, MILAN, ITALY

Association mères-kangourou, BONDY, FRANCE

Some 20 million low-birth-weight (LBW) babies are born each year,
because of either preterm birth or impaired prenatal growth,
mostly in less developed countries. They contribue su stantially to
a high rate of neonatal mortality. Kangaroo mother care is care of
preterm infants carried skin-to-skin whith the mother. It is a powerful, easy-to-use method to promote the health and well-being
of infants born preterm as well as full-term. It was first presented
by Rey and Martinez, in Bogota, Colombia, where it was developed as an alternative to inadequate and insufficient incubator
care for those preterm infants who had overcome initial problems
and required only to feed and grow. Almost tow decades of implementation and research have made it clear that KMC is more than
an alternative to incubator care. Evidence of the effectiveness and
safety of KMC is available only for preterm infants whithout medical problems, the so-called stabilised newborn. Research and
experience show that: * KMC is at least equivalent to conventional care (incubators), in term of safety and thermal protectionn, if
measured by mortality. * KMC, by facilitating breastfeeding, offers
noticeable advantages in cases of severe morbidity. * KMC contribues to the humanization of neonatal care and better bonding
between mother and baby in both low and high-income countries.
The Kangaroo mother care is one way to solve this public health
problem, the mortality and morbidity in preterm/LBW infants.

African Burkitt lymphoma is a rapidly progressive tumour. The mainstay of therapy consists of combination chemotherapy regimes. A 6
year old male child was consulted in our ambulatory in Goundi hospital in Chad in 2001. He complained of a long lasting abdominal
mass and severe weakness. Physical and blood examinations
revealed a severely impaired clinical status, a 14 cm diameter protrudent abdominal mass, cachexia, lymph nodes enlargement in
submandibular region, a mild anaemia. An abdominal ultrasonography scan revealed a solid mass involving abdominal vessels and
lower intestinal loops. Stage D African Burkitt lymphoma, with
abdominal “bulky” involvement, was suspected. The patient was
treated according to CEOP regime (cyclophosphamide 750mg/mq,
epidoxorubicine 90mg/mq; vincristine 1,4 mg/m2 iv; prednisone 60
mg/m2 p.o. days 1 to 5). A week later no lymph nodes were
detectable and the abdominal mass disappeared almost completely.
Clinical conditions improved. He was treated with further 3 cycles of
the same therapy with complete clinical remission after the second
dose. The abdominal ultrasonography scan revealed complete
regression of the mass. After the first 4 cycles a consolidating treatment was performed with cyclophosphamide at the dosage of
1g/m2 iv. The child performed other two cycles remaining in complete remission and then escaped further follow-up visit. The treatment was well tolerated and no adverse reactions occurred. The
good response achieved suggests that the CEOP combination could
be effective in this kind of tumour especially in most severe cases.
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GIANT AMELOBLASTOMA OF THE MANDIBLE

P627

ABBAS A.
Hôpital Principal de Dakar, DAKAR, SENEGAL

FIRST AID SCARF / FOULARD DE PREMIER SECOURS
PAUTARD - LE DIMET S.

The authors report a historical case of a recurrent giant
ameloblastoma of the mandible, a benign tumour of the face. Six
years ago a recurrence appeared after partial surgery, this
ameloblastoma developed from the left half-mandible blowing
out the mandible and the maxillary bone. The anatomopathologic study revealed a follicular ameloblastoma without character of
malignity. This unusual case points out to us the therapeutic difficulties at the time of the recurrences of ameloblastomas on the
one hand and the difficulties of follow-up of the patients in tropical area on the other hand.
P630

Museum National d’Histoire Naturelle, PARIS, FRANCE

Ludique, attrayant et pratique, ce foulard se glisse dans toutes les
poches des voyageurs pour les aider à : – ne jamais oublier les règles
élémentaires d’hygiène en milieu tropical – traiter les petits désagréments liés aux périples exotiques Conçu à l’origine pour les naturalistes du Muséum d’Histoire Naturelle de Paris, ce foulard a reçu la mention spéciale du Prix Santé et Entreprise décerné en 2004 par le Club
Européen de la Santé. D’un format de 90 x 90, sur fond de décor tropical, 18 items sont répartis régulièrement sur le pourtour du foulard
et font l’objet d’un commentaire d’une soixantaine de mots. L’emploi
d’un vocabulaire simple, compréhensible en l’absence de notions
médicales a été privilégié. Les thèmes abordés sont : – la prévention
des principaux troubles liés aux voyages – les règles élémentaires d’hygiène en milieu tropical – les problèmes de petite traumatologie.

GIANT CYLINDROMA OF THE PAROTID GLAND. A CASEREPORT FROM SENEGAL
ABBAS A.
Fédération ORL, MARSEILLE, FRANCE

We report a case of an unusual giant cylindroma of the parotid
gland weighing 1 kg on a 27-year-old woman born in Mauritania.
This tumour had evolved for ten years, with a faster progression
for one year. The anatomo-pathological study concluded a cylindroma. This clinical case reminds us the difficulties of managing
theses malignant giant tumors of the parotid gland and especially in under-medicalized countries.
P631

THE INQUIRY OF EPIDEMIC RATE OF PREVALENT
MICROBIAL FACTORS OF VAGINIT AND VAGINOSIS
IN HOSPITALIZED PATIENTS AND OUTPATIENTS
OFLAHIJAN’S HOSPITALS REMEDIAL CENTERS DURING
2001-2002
KHOSHKHOLGH PAHLAVIANI M.R.M.
Islamic azad university of IRAN, GILAN, IRAN, ISLAMIC REPUBLIC OF

Introduction: Vaginal infection are considered as repeating reasons
of irritation in adult woman. The most vaginal epidemic infection
are: bacterial vaginosis, trichomoniasis and Vulvovaginal candidiasis.
Methodology: in this Inquiry 440 specimen were studied through
microscopic evaluation from vaginal liquid and laboratory tests.

Supporté par le Club Européen de la Santé, ce foulard recherche
actuellement un partenaire afin d’être diffusé auprès du grand public.
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Result: among the studied specimens, bacterial vaginosis (%21.1),
candida albicans (%19.3) and vaginich trichomoniasis (%10.2)
enjoyed the most epidemic rate of disease. Results showed that
(%61.2) and (%10.3) of patients infected by respectively vaginit
trichomoniasis and vaginit candidiasis and bacterial vaginosis
were more than 30 years old and (%64.7) patients infected by
vaginit candididiasis and (%61.3) infected by bacterial vaginosis
and (%64.7) infected by trichomoniasis were less than 30 years
old. It was also showed in this inquiry that women educated up
to the diploma level in comparison with unlettered women and
housekeeping women in comparison with workingwomen infected the disease in more cases.
Discussions: according to the archived results in the studied population of this inquiry, we can see that the causing factors of genital diseases in women are respectively bacterial vaginosis, candidiasis vaginit and trichomoniasis vaginit, and this shows this fact
that achieved results match vaginal infection in different areas
and also bacterial vaginosis constitutes the most clinical experiences of women’s referring to remedial and hygienic centers.
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FOCUS ON LETHAL MEDLINE GRANULOMA OR NASAL
T-CELL LYMPHOMA
ABBAS A.1, ESSALKI I.2, TALL A.2, NDIAYE I.C.2, DIOUF R.2,
DIOP E.M.2
1. Fédération ORL, MARSEILLE, FRANCE
2. CHU Aristide Le Dantec Sce ORL, DAKAR, SENEGAL

Lethal medline granuloma is a clinical entity characterized by a
relentless ulceration of the upper airway involving the nose, palate,
and face, with a newfound etiology. It is an aggressive nasal T-cell
lymphoma associated with Epstein-Barr virus. We present a thorough review of the literature relating to the history, pathology,
diagnosis, and treatment of medline granuloma of the face. It also
provides a systematic review of the pertinent medical literature
with pooled statistical analysis of data from 35 studies.
The findings suggest that EBV-positive T-cell lymphomas may be
more aggressive than EBV-negative ones. Elevated antibody titers,
EBV genomic DNA, and Epstein-Barr nuclear antigens (EBNA) were
detected in the lesions. The recognition of nasal T-cell lymphoma as
the cause of the previously called “lethal midline granulomas”
leads logically to the use of chemotherapy with growth factors in
order to ameliorate its bad prognosis. The recent clarification of
the disease nature and the recognition of the background clinicopathological features should provide valuable information for
future patient management and prospective studies.

P632

TOXICITY OF THE EXTRACTS OF AMYGDALUS
SCOPORIA SEEDS
NIKNAHAD H., AZADBAKHT M., PEJMANFAR N.
Faculty of Pharmacy, Shiraz University of Medical Sciences, SHIRAZ,
IRAN, ISLAMIC REPUBLIC OF

Amygdalus Scoporia is growing in different parts of Iran and some
other countries in the region. The seeds of its fruits are extensively
used as feed, usually after sweetening it by boiling water. Some
cases of human poisoning occur by eating bitter or even sweetened
seeds. In the present study, total dried hydroalcoholic extract of the
bitter and sweetened seeds of the fruit was studied for their toxicity in mice and the amount of cyanogenic glycosides. There were
6.9±0.3% and 0.4±0.1% amygdalins in the bitter and sweetened
seeds, respectively. Oral administration of the bitter seeds’ extract
to Syrian mice caused lethality in 24 hours with an LD50 of 716±13
mg/kg. No sign of toxicity was seen up to 12 hours after administration. Paralysis of limbs and lethargy usually occurred few ours
before death. Histopathological studies of the liver showed damage to the liver. Lethality and toxicity were prevented by thiosulfate which is an antidote for cyanide. Oral administration of sweetened seeds extract with doses up to 2.5 g/kg did not cause lethality but some signs of toxicity were observed. The results suggest
that amygdalins are hydrolyzed at the acidic pH of the stomach or
by enzymatic metabolism by microbial flora of the intestine releasing cyanide with is possibly the cause of toxicity and lethality.
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AN INHIBITION ASSAY STUDY OF GLUTATHIONE STRANSFERASE (GSTS) FROM FASCIOLA HEPATICA AND
SHEEP LIVER TISSUE BY TRICLABENDAZOLE
FARAHNAK A., SEYEDI M.
School of public health, TEHRAN, IRAN

Triclabendazole is used against fascioliasis of man and animal in
Iran. This research was carried out to detect IC50s of drug
(Powder and Bolus) for Fasciola hepatica and sheep liver tissue
GSTs. In the research, the whole extract of F. hepatica and sheep
liver tissues were partially purified by affinity chromatography
using a wash-bath method and eluted solutions investigated for
SDS-PAGE pattern and GSTs inhibition assay. GSTs inhibition assay
was detected by triclabendazole as an inhibitor and 1-chloro-2, 4dinitrobenzene (CDNB) as secondary substrate. The purified GSTs
from F. hepatica and liver tissue contained comparable components and showed a molecular weight of 26kDa. Triclabendazole
had IC50s of 9.05 (Bolus) and 8.36 (Powder) microg/ml for Fasciola
hepatica GSTs and 9.7 (Bolus) and 8.65 (Powder) microg/ml for
liver GSTs. The Comparison results of triclabendazole forms
revealed equal inhibition concentration for Fasciola hepatica and
sheep liver tissue GSTs.
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TOPICAL OTORHINOLARYNGOLOGY: PRACTICE IN SUBSAHARAN AFRICA
ABBAS A.1, DIOM E.2, TALL A.2, NDIAYE I.C.3, DIOUF R.3, DIOP E.M.3
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CONCOMITANT INFECTION OF AN APPENDIX WITH
TAENIA AND ENTEROBIUS VERMICULARIS, A CASE
REPORT

Ear, nose and throat practice in sub-Saharan Africa exposes one to a
variety of ENT diseases consistent with a tropical region. It is also
interesting to note that many West physicians are totally unfamiliar
with them. Personal practice during one resident semester of training in hospitals of Senegal and meta-analysis of studies of ENT tropical diseases. In this presentation, special emphasis will be given to
rhinoscleroma, lethal midline granuloma, noma, Burkitt’s lymphoma,
some common otologic disorders and infectious and granulomatous
lesions involving the ear, nose and cervical area, Due to the rapidity
and ease of world travel today, knowledge, diagnosis and treatment
of ENT tropical diseases are important for the West otolaryngologist.

MEAMAR A.R.1, AHADY N.2, FALAKIMOGHADAM M.1,
SAFARI M.1, KIA E.1
1. School of public health-tehran university of medical sciences,
TEHRAN, IRAN
2. Noor Pathobiology Laboratory, TEHRAN, IRAN

Intestinal parasites sometimes migrate to an unusual sites such as
appendix. There are many reports in the world, concerning the
infectivity of appendix with different parasites. However, concomitant infection of appendix with Taenia and Enterobius vermicularis is a rare case which this report is dealing with. A 12 years
old boy, admitted to Pars Hospital (Saveh) in 2003, presenting
symptoms suggestive of appendicitis. Following surgically resection of the appendix, histopathological examination was performed on H&E stained sections. In macroscopical observation of
removed appendix, serous membrane looked soft and gray with
hyperaemia. In the lumen, presence of a white and pin like body
in the proximal and median border was evident. Microscopical
findings revealed the infiltration of uninuclear inflammatory cells
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method and subsequently detected their SDS-PAGE pattern.
Afterward, GSTs specific activity levels were assayed in the whole
extract and purified solutions spectrophotometrically at 30°C
with reduced glutathione (GSH) and 1-chloro-2, 4-dinitrobenzen
(CDNB) substrate. Finally, GSTs inhibition assay were investigated
in the solutions by powder and bolus of triclabendazole. GSTs
fraction as a 26 kDa (MW) band was obtained on SDS-PAGE. The
level of GST specific activity in purified solutions was detected
10.24 µmol/min/mg proteins for protoscoleces and 37.84
µmol/min/mg proein for liver tissue. Comparison of the effect of
powder and bolus of triclabendazole in solutions revealed inhibition concentration (IC 50) 8.71 and 11.16 µg/ml for protoscoleces
GSTs and 8.65 and 9.70 µg/ml for liver tissue GSTs. These findings
suggest the possibility of selective inhibition of protoscoleces
GSTs by triclabendazol in vitro and use of these results for understanding of its molecular effect in vivo.

in mucosa associated with lymphatic follicular formation.
Dilatation of serosal vessels and hyperaemia was apparent. In the
lumen of the appendix, section of E.vermicularis adult female was
distinguishable with its typical cuticular later alae, surrunded by
dense eosinophilic response. In addition to adult female E.vermicularis, eggs of Taenia were also visible.
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RARE TISSUE HELMINTHS PARASITE INFECTION OF MAN
IN IRAN
MOWLAVI G., JAFAR M.
Tehran University of Medical Sciences, TEHRAN, IRAN

During the recent years, some rare and unusual parasitic helminthes
have been referred to our laboratory of helmminthology in the
School of Public Health, Tehran University of Medical Sciences. These
uncommon parasites of man which are belonging to the animal origin of Iran have been found mostly in tissue samples from different
parts of the country. The worms and their locations in the host
organs have been reported as follow: 1. Linguatula serrata
(Pentastomid), five human cases with severe pharyngeal symptoms
known as Halzuon. 2. Dirofilaria repans a cutaneous filarial nematode of carnivores, four human cases with cutaneous tumoral fibrotic mass containing coiled adult worm. 3. Nematode infection of eye
in man, one with Angiostrongylus and one with Setaria male in the
anterior chamber. 4. Neurocysticercosis probably belonging to the
Taenia saginata asiatica, 2 human cases with severe CNS symptoms.
5. Ectopic cutaneous Fascioliasis in man, 5 cases with tumoral mass
in different part of body with severe pain. 6. Toxocariasis with several granulomatose lesion in the visceral organs of man, many cases.
7. Gongylonema pulchrome a spirorid nematode, one human cases
with 3 worms removed from right frenulum of a adult female with
crawling feeling in her throat region.
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CAPILLARIA HEPATICA (CALODIUM HEPATICUM)
INFECTION AMONG SMALL MAMMALS IN JURA
PLATEAU, EASTERN FRANCE
KIA E.B.1, DELATTRE P.2, GIRAUDOUX P.3, ASHFORD R.W.4,
QUÉRÉ J.P.2
1. School of Public health & Institute of health Research,Tehran
University of Medical Sciences, TEHRAN, IRAN
2. Centre de Biologie et Gestion des Populations INRA, MONTFERRIER,
FRANCE
3. Department of Environment Biology, USC INRA, University of
Franche-Comte, BESANCON, FRANCE
4. Liverpool School of Tropical Medicine, LIVERPOOL, U.K.

As a part of wide programme of the Institut National de Recherche
Agronomiqe, carried out at Le Souillot, on Jura plateau, eastern
France, 1400 small mammals were screened for parasites of predators. Meanwhile, gross examination of the livers revealed the presence of Capillaria hepatica typical nodules in 9 cases (0.6%). Four
species of small mammals, among 8 species collected, were found
infected, including Sorex araneus, Microtus arvalis, Clethrionomys
glareolus and Apodemus sp. In microscopical examination of the
infected livers, following conventional histological sectioning and
H&E staining, the granulomatos lesions filled with C. hepatica eggs
were evident in all cases; as well as the presence of adult females
in livers of two cases. Since the method applied for examination of
livers, was not specific for detecting C. hepatica, the number of
infected individuals is an indication of highly infected animals.
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AN EVALUATION ON THE EFFICACY OF AGAR PLATE
CULTURE FOR DETECTION OF STRONGYLOIDES
STERCORALIS IN IRAN
KIA E.B., MAHMOUDI M.,
School of Public health & Institute of health Research, TEHRAN, IRAN

Strongyloides stercoralis (Ss) is a common parasitic nematode in Iran,
especially in north of the country. In recent, years, due to increasing
in number of immunocompromised patients, the complicated cases
of strongyloidiosis are becoming serious medical concern. Therefore,
the early diagnosis and treatment of Ss is crucial. The higher efficacy
of agar plate culture in detection of Ss compared to formalin ether
concentration method, has been confirmed by different investigators in the world. However, the value of its preference is contraversary, varying from 2 to 4.5 times. Therefore, in order to evaluate the
efficacy of agar plate culture in detection of Ss in some isolates from
Iran, 893 stool samples were randomly collected from rural areas of
Mazandaran province, northern Iran. All samples were examined by
agar plate culture, formalin ether concentration and direct smear.
Results indicated that agar plate was 2 times superior to formalin
ether, however it showed some false negative results, too. The direct
method could only detect cases of hyperinfection strongyloidiosis.
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MOLECULAR CHARACTERIZATION OF TWO
MYOGLOBINS OF PARAGONIMUS WESTERMANI
JEONG H.J.1, YU H.S.1, DE GUZMAN J.V.2, CHUNG D.I.2,
KONG H.H.2
1. Pusan National University School of Medicine, PUSAN, KOREA
2. Kyungpook National Univ. School of Med, TAEGU, REP OF KOREA

Globin proteins, including myoglobins are found to be present in
high concentration in trematodes, interestingly in spite of their
anaerobic metabolism. This had raised questions on the physiological role of these globins. In this study, two cDNAs were found
to encode myoglobins of Paragonimus westermani. The first clone,
Pwmyo1 codes a total of 149 amino acids with a calculated mass of
16.6 kDa. The second, Pwmyo2, codes a 146 amino acid protein
with a calculated mass of 16.2 kDa. Predicted secondary structures
showed the presence of the 8-helices, a basic characteristic of myoglobins. Sequence alignment showed high homology especially
with trematode myoglobins. The two clones contained the characteristic tyrosyl residue substitution at the helical positions B10
and distal E7. In trematodes, these substitutions were shown to
contribute to the high oxygen affinity of myoglobins.
Polyclonal antibodies against the recombinant myoglobins were
raised and showed no cross-reactivity. Immunolocalization revealed
distribution of the proteins throughout the parenchymal tissues
except the tegument and reproductive organs. One difference in
localization was shown in the eggs. Unlike Pwmyo1, Pwmyo2
showed positive staining of the cell mass in the eggs of the worm,
suggesting a stage-specific expression of these myoglobins.
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STUDY OF GLUTATHIONE S-TRANSFERASE (GSTS)
INHIBITION ASSAY FROM PROTOSCOLECES (HYDATID
CYST; ECHINOCOCCUS GRANULOSUS PARASITE) AND
SHEEP LIVER TISSUE BY TRICHLABENDAZOLE
SEYEDI M.A., FARAHNAK A.
School of public health, TEHRAN, IRAN

Glutathione S-Transferase (GSTs) represents the major class of
detoxification enzymes from helminth parasites such as
echinococcus protoscoleces (PSC) and they are candidates for
chemotherapeutic and vaccine design. Therefore, GSTs of protoscoleces could be a target for evaluation of drug effect as triclabendazole in hydatid cyst. For this purpose, GST enzymes were
purified from protoscoleces of hydatid cyst and sheep liver tissue
by glutathione affinity chromatography using a wash-batch
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tathione S-transferase (GST). The cDNA has a size of 893 bp and
encodes a GST of 213 amino acids length (OV28GST). The most
closely-related GST of OV28GST among those published for
trematodes is a 28 kDa GST of Clonorchis sinensis. Northern analysis of total RNA with a gene-specific probe revealed a 900
nucleotide OV28GST transcriptional product in the adult parasite.
Through RNA in situ hybridization OV28GST RNA was detected in
the parenchymal cells of adult parasites. This result was confirmed
by immunolocalization of OV28GST with an antiserum generated
in a mouse against recombinant OV28GST. Both, purified recombinant and purified native OV28GST were resolved as 28 kDa proteins by SDS-PAGE. Using the anti-recOV28GST antiserum, no or
only weak cross-reactivity was observed in an immunoblot of
crude worm protein extracts against the GSTs of other trematodes. The enzyme activity of the purified recombinant OV28GST
was verified by a standard CDNB based activity assay.
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CLONORCHIS SINENSIS: MOLECULAR CLONING AND
CHARACTERIZATION OF VITELLINE PRECURSOR PROTEIN B1
HONG S.J.
Chung-Ang University, SEOUL, KOREA, REPUBLIC OF

In trematodes, vitelline precursor proteins (Vp) are provided for
eggshell formation. A cDNA clone of Clonorchis sinensis (CsVpB1),
selected from EST pool, 735 bp long, encoded a polypeptide of
245 amino acids. The CsVpB1 polypeptide appeared homologous
with vitelline precursor proteins of trematodes with high sequential identities. In a phylogenic tree, CsVpB1 clustered with Vp B
proteins of trematodes. The CsVpB1 polypeptide was rich in tyrosine residue. Some of which was claimed to be a putative predihydroxyphenyl alanine (DOPA), involving in cross-linking of the
precursor proteins. Recombinant CsVpB1 protein was produced
and mouse immune sera raised against it. In adult C. sinensis,
CsVpB1 protein was exclusively localized in vitelline follicles. With
these results, the CsVpB1 cDNA was considered to encode a
vitelline precursor protein B of C. sinensis.
Keywords: Clonorchis sinensis, vitelline precursor protein, dihyroxyphenyl alanine, vitelline follicle, eggshell.

P645

INFECTION STATUS OF TREMATODE METACERCARIAE
IN THE FRESHWATER FISHES FROM GUANGXI ZHUANG
AUTONOMOUS REGION, CHINA
SOHN W.M.
Gyeongsang National University College of Medicine, JINJU, REPUBLIC
OF KOREA
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IDENTIFICATION OF ANTIGENIC GLYCOPROTEINS OF
CLONORCHIS SINENSIS BY IMMUNOGLYCOMICS

Present study was performed to investigate the infection status of
trematode metacercariae in freshwater fishes from Guangxi
Zhuang Autonomous Region, China. A total of 315 freshwater
fishes of 35 species was collected from 5 Provinces of Guangxi
Zhuang Autonomous Region and they were examined by artificial
digestion method. No metacercariae were detected in fishes from
Fusui-xian. In freshwater fishes from Mashan-xian and a market in
Nanning, 3 species of metacercariae, Haplorchis taichui,
Haplorchis pumilio and Centrocestus formosanus, were mainly
detected. One Culter dabryi dabryi from a market in Nanning was
infected with 3 Clonorchis sinensis metacercariae. Metagonimus
sp. metacercariae were detected from all 18 species of fishes from
Yangshuo. Among 10 Hemibarbus maculatus from Yangshuo, 3
ones were infected with 13 C. sinensis metacercariae. All 7 Zacco
platypus from Yangshuo were infected with 8-112 Echinochasmus
japonicus metacercariae. In freshwater fishes from Binyang-xian,
H. pumilo metacercariae were mainly detected in all 5 species of
fishes, Metorchis taiwanensis metacercariae were found in 4
Ctenopharyngodon idellus (40%), and only one metacercaria of
C. sinensis was detected in H. leucisculus. From the above results,
it was confirmed that four species of intestinal flukes,
Metagonimus sp., H. taichui, H. pumilio and C. formosanus, are
mainly prevalent in their fish hosts in Guangxi Zhuang
Autonomous Region, China. The other side, Clonorchis sinensis
metacercariae were detected only 3 species of fishes.

JU J.W.2, ZHAO Q.P.2, AN J.S.2, CHUNG G.T.2, CHO S.H.2, LEE
H.W.2, KIM T.S.2, NA B.K.1, LEE E.G.1, KONG Y.1
1. Department of Molecular Parasitology, Sunkyunkwan University
School of Medicine, SUWON, KOREA
2. Department of Tropical and Endemic Parasitic Diseases, National
Institute of Health, SEOUL, KOREA

Clonorchiasis, a trematode infection in hepatobiliary system, is a
most important parasitic disease in Korea. The glycoprotein antigens applicable for the serological diagnosis were identified in
crude extracts and excretory-secretory products (ESP) of adult C.
sinensis employing 2-DE followed by immunoglycomics. The protein
map of adult C. sinensis was constructed on 2-DE (pI 3-11). Analysis
of glycoproteins by lectin blotting employing C. ensiformis (Con-A),
H. pomatia (HPA) and L. flavus (LFA) found a variety of glycoproteins
of a broad molecular mass from 10 to 120 kDa and pI range from 3
to 11. The glycoproteins detected by each lectin blots were different, in terms of the number and distribution of the detected spots.
Several antigens against patient sera were overlapped on glycoprotein spots of Con-A lectin blot, but not on that of HPA, which suggested that most of antigenic proteins were high mannose-type Nlinked glycoproteins. On LFA-blot, glycoproteins containing sialic
acid were detected in ESP, but not in the crude extracts. When ConA binding proteins were immunoblotted with sera from clonorchiasis and paragonimiasis, they reacted specifically with sera from
clonorchiasis while not with those form paragonimiasis. Through
MALDI-TOF analysis, the Con-A binding proteins were identified as
alpha-1-antiproteinase, aminomethyltransferase and cystein proteinase. We have also identified 28 of the 80 prominent protein
found in 2-DE. Identified glycoprotein antigens are valuable to be
further investigations, which may start for a new research on
immunological action and host interaction in clonorchiasis.
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INFECTION STATUS OF CLONORCHIS SINENSIS AND
ITS RELATED FACTORS AMONG THE INHABITANTS
OF RIVERSIDE AREAS IN KOREA
LEE Y.H., SHIN D.W.
College of Medicine, Chungnam National University, DAEJEON, SOUTH
KOREA
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This study was performed to observe the endemic status of
Clonorchis sinensis infection and its related factors in riverside
areas in Korea. From February 2001 to January 2002, total 1,081
inhabitants living 5 villages were examined of their stool by cellophan-thick smear and formalin-ether concentration technique.
Also questionnaire survey was done to identify the sociocultural
factors. The egg positive rate was 9.3%. The rate of C. sinensis
infection in males was 16.7%, whereas, the rate in females was
3.5% (p<0.05). The longer the duration of living in the present
residence was, the higher the prevalence was shown (p>0.05). The
egg positive rates of farmers or long-term inhabitants were higher than in groups of non-farmers or short-term inhabitants
(p>0.05). Those who are alcohol drinking had significantly higher
than inhabitants who didn’t drink (p<0.05). The egg positive rate
showed the tendency to be increased as the frequency to eat raw
fishes increased (p>0.05). The previously C. sinensis infected indi-

MOLECULAR CLONING AND CHARACTERIZATION OF
A GLUTATHIONE S-TRANSFERASE ENCODING GENE
FROM OPISTHORCHIS VIVERRINI
VIYANANT V.1, VIYANANT V.1, EURSITTHICHAI V.1,
VICHASRI-GRAMS S.2, SOBHON P.2, TESANA S.3, UPATHAM S.4,
KORGE K.5, GRAMS R.1
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An adult stage Opisthorchis viverrini cDNA library was constructed and screened for abundant transcripts. One of the isolated
cDNAs was found by sequence comparison to encode a glu-
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Historically Ag5 one of the most widely used immunodiagnostic
Procedures for CE was the demonstration of serum antibodies precipitating Ag5 (Arc5), but subsequent studies shown that Ag5 is
cross- reactive with human antibodies to other taenied cestods
most notably E.Multilocularis, Taenia Solium and indeed other
helminthes.In this study we shown that IgG1 subclasses responsible
for cross-reactivity of human antibodies to other cestodes, trematode and nematode parasites against 38 kDa subunit of antigens 5.
IgG4 Could not recognized 38 kDa subunit and under non-reducing
reacted with 57 kDa subunit without any cross-reactivity with other
parasites. We also shown reactivity of IgG1 and IgG4 with Ag5 independent to Carbohydrate motif. These two subclasses antibodies
recognize different protein immunodaminants on Ag5.

viduals showed higher positive rate than those of uninfected or
others (p=0.021). The rate of reinfection was 5.8%, and those
inhabitants ate raw fish after administration of praziquantel.
Through this survey, it was revealed that the egg positive rate of
C. sinensis is still high in riverside areas in Korea. Therefore, we
need health educational programs as well as chemotherapy to
reduce the prevalence of clonorchiasis in endemic areas.
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COMPARISON OF ANTIGENICITY OF LAMINATED LAYER
AND PROTOSCOLEX OF SHEEP HYDATID CYST
SIAVASHI M., SIAVASHI M.
Pasteur Institute of Iran, TEHRAN, IRAN
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Cystic echinococcosis is recognized as one of the world major
zoonosis, affecting both humans and domestic livestock. This is
caused by an infection with the metacestode of the dog tapeworm, Echinococcus granulosus. Since the laminated layer of (LL)
of the cyst is unique to the genous Echinococcus and is involved
in survival of the metacestodes, it was decided to compare the
antigens of this layer with well recognized protoscolex antigens
as a primitive step of study on immunogenicity of the laminated
layer. Extracts of crude protoscoleces (Px) and LL of the sheep liver
and lung cysts collected from Tehran abbatoir (Iran) were compared by SDS-PAGE. For identification of various electerophoretic
bands, probs of antibodies against host immunoglubulins were
used for immunobloting. Results showed that the bands at 25, 55,
72 KDa were restricted to LL and the bands at 30, 43, 66 KDa were
commonly represented in both LL and Px and the bands at 96, 46
and 38 Kda were presented only in Px.

PULMONARY PARAGONIMIASIS IN EJAGHAM REGION
(SOUTH WESTCAMEROON)
SAME-EKOBO A.
University of Yaounde I, YAOUNDE, CAMEROUN

Introduction. Paragonimiasis also known as pulmonary distomiasis or endemic heamophtysis is a neglected disease in Cameroon,
cause by the Trematode of genus Paragonimus (Braun, 1889).
Objective. To describe the clinical picture and main laboratory
findings and radiological features.
Material and methods. This was a randon cross sectional study in
3 villages, Onaku, Mbaken and Nkemichi. Sample size was 425.
Each subject participating in the study submitted a stool specimen
and having a productive cough a sputum specimen also. All the
positive cases found underwent further investigations : WBC
count, Haemoglobin estimation, ESR, search for acid-fast bacilli,
and Chest X-ray.
Results. 4 out of 54 sputum and 5 out of 425 stoll specimen were
positive for Paragonimus uterobilateralis ova.This represents a
genral prevalence of 1.18% and a symptomatic prevalence of
9.3%. Main clinical features were: cough, dyspnoea, chest pain,
haemoptysis and pale conjonctive. Paraclinic investigations
showed moderate anemia (mean Hgb : 10 g/1200 ml), elevation
of ESR (mean 56.2 mm at 1 st hour), and moderate leucocytosis
(mean WBC count : 9320 /mm3) and polyparasitism with intestinal worms. Thye X-ray pictures varied from normal to interstial
fibrosis depending on the duration of the infection.
Conclusion. Paragonimiasis exists in Ejaghan region. The clinical,
laboratory and radiological features of the infection have been
described.
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INTRATHECAL AMPHOTERICIN IN THE MANAGEMENT
OF INTRASPINAL ALVEOLAR ECHINOCOCCOSIS
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Cerebral and spinal involvement are rare extrahepatic manifestations of alveolar echinococcosis. Specific anthelminthic treatment
with benzimidazoles often fails to stop the progression with subsequent clinical symptoms due to the infiltration of the larva into
the adjacent tissue. We report on a 56 year old man with a long
history of hepatic and spinal echinococcosis. Adjunct systemic and
intrathecal treatment with Amphotericin B was offered as a rescue measure. A PORT-A-CATH intraspinal access system was
implanted and Amphotericin B was delivered 3x weekly for 3
months, and 2x weekly for 6 months.During this course the pain
syndrome improved, and the opiate consumption could be
tapered. In addition, the results of the radiological restaging
revealed a reduction in size and extension of the intraspinal
lesion and disappearance of the cerebral lesion. Thus, intrathecal
Amphotericin offers a rescue for patients with metastatic larval
Echinococcus multilocularis infection.
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VACCINATION WITH DNA ENCODING CYSTEINE
PROTEINASE CONFERS PROTECTIVE IMMUNITY TO RATS
INFECTED WITH CLONORCHIS SINENSIS
LEE J.1, LEE J.S.2, YONG T.S.3
Yonsei University College of Medicine, SEOUL, REPUBLIC OF KOREA

DNA vaccine is a promising new tool in the development of vaccines and has been shown to confer immunity against different
infectious diseases including parasitic infections. Cysteine proteinases of C. sinensis are important virulent factors that induce
pathological changes in the liver. The study investigated the
immunogenicity and protective efficacy of a DNA vaccine encoding Clonorchis sinensis cysteine proteinase(CsCP). Sequence analysis revealed that the CsCP cDNA contained one open reading
frame encoding 326 amino acid residues with a molecular mass of
37.6 kDa. CsCP cDNA sequence shows significant homology to the
mammalian or trematode cathepsin L. Intradermal injection of
plasmid DNA carrying the CsCP gene (pcDNA3.1-CsCP) into SD rats
elicited both humoral and cellular immune responses. Animals
injected with pcDNA3.1-CsCP developed CsCP-specific antibody
responses, which exhibited a dominance of IgG2a in sera. In addition, the DNA vaccine elicited the production of IFN-g, but not IL4 in splenocytes, suggesting the induction of a typical Th-1 dominateded immune response in rats. The pcDNA3.1-CsCP induced a
significant level of protection in SD rats against challenge with
C. sinensis metacerariae. (This work was supported by the Brain
Korea 21 Project for Medical Science, Yonsei University.)
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SPECIFIC AND CROSS-REACTIVE IMMUNODOMINANT
OF ECHINOCOCCUS GRANULOSUS ANTIGEN 5
KHABIRI A., BAGHERI F., BAGHERI F.
Patseur institute of Iran, TEHRAN, IRAN

Cystic Echinococcosis (CE), caused by infection with larval
Echinococcus granulosus has public health importance not only in
areas of endemicity but also in countries or regions without
endemicity due to the migration of infected people and livestock
exchanges. Attempts to identify hydatid cyst fluid ( HCF) antigens
that might be relevant for the immunodiagnosis of hydatid disease
led to characterization of two major antigens of HCF, named antigen B and antigen 5 ( Ag5).Ag5 is a very -high molecular
Lipoprotein complex of 67 and 57 kDa components that under
reducing conditions dissociate into 38 and 22 kDa subunit.
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Immunodiagnosis is a valuable tool since it is advantageous, in
terms of easy applicability and feasibility. Bacterially expressed
recombinant 10-kDa protein of T. solium metacestode (TsM) was
found to be reliable in the diagnosis of active stage NC by
immunoblotting but not by enzyme-linked immunosorbent assay
(ELISA). In this study, we evaluated the diagnostic feasibility of
eukaryote-expressed recombinant 10-kDa protein by ELISA
(rTsM10-ELISA) on the serum and cerebrospinal fluid (CSF) from
NC patients. In 45 cases of active NC, 91.1 and 97.8% cases
showed positive reactions for serum and CSF by rTsM10-ELISA.
ELISA employing the crude cyst fluid antigen (CF-ELISA) also
revealed the similar result. Negligible cross reactions were
observed in serum samples from control subjects and from subjects with other helminthic diseases by rTsM10-ELISA (5/139 cases,
3.6%). In contrast, CF-ELISA demonstrated a high degree of crossreactivity (24/139, 17.3%) those from alveolar and cystic
echinococcoses. The overall sensitivity and specificity of rTsM10ELISA were 94.3 and 96.4%; and those of CF-ELISA were 95.7 and
84.5%, for serum and CSF, respectively. Antibody responses reacting to rTsM10 were detected as early as 3 months after experimental infection of T. solium eggs in pigs. Our result showed that
ELISA with rTsM10 would be highly applicable in the serodiagnosis of NC from early stage of infection.
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CRITICAL ROLES FOR CYSTEINE PROTEASES OF NEWLY
EXCYSTED PARAGONIMUS WESTERMANI
METACERCARIAE DURING TISSUE INVASION
NA B.K.
Sungkyunkwan University School of Medicine, SUWON, KOREA

Paragonimus westermani is a trematode that causes infectious
lung granuloma in man. When infected to the definitive host, the
metacercariae excyst in the duodenum, invade the peritoneal cavity, and migrate to the lungs where they mature to adults.
Successful invasion of the host tissue is an essential for the survivals of the tissue-invading parasite as an initial step of infecting
the host. We investigated the functional roles of two highly
homologous 28-kDa cysteine proteases of P. westermani newly
excysted metacercariae (PwNEM) in tissue invasion. Addition of
the purified enzymes facilitated the invasion of PwNEM into the
mouse peritoneum, while a cysteine protease inhibitor, E-64, significantly inhibited this invasion process in a dose-dependent
manner. The enzymes preferentially degraded extracellular matrices such as collagen, fibronectin, elatsin and laminin, but not
globular proteins including hemoglobin and albumin. The two
cysteine proteases were identified by 2-dimensional electrophoresis followed by MALDI-TOF MS/MS analysis.
Subsequently, two genes putatively encoded these proteases
were isolated. The enzymes were localized at the tegument on
the anterior border and oral sucker, suggesting the parasite
might secrete the enzymes by exocytosis or by excretory canalnetwork in the tegument. Semi-quantitative RT-PCR indicated the
mRNA transcripts were highly expressed from the metacercarial
to juvenile stages, during which the parasite actively invades or
migrates through the host tissue/organs. These two enzymes
secreted by PwNEM might play pivotal roles in tissue invasion during initial stage of the infection in the definitive host.
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MOLECULAR CHARACTERIZATION OF A CDNA ENCODING
HEMOGLOBINASE OF PARAGONIMUS WESTERMANI
CHUNG D.I.1, CHOI J.H.2, KONG H.H.3
Kyungpook National University School of Medicine, TAEGU, SOUTH
KOREA

Paragonimus is a typical digenetic trematode with medical importance. Human paragonimiasis is usually acquired by eating fresh- or
brackish-water crustaceans containing the infective metacercaria.
Species of Paragonimus normally develop and mature in the lung
of their hosts. Proteases including hemoglobinase may play roles in
digestion of host proteins during worm development of P. westermani. The homoglobinase gene was screened from cDNA library of
P. westermani adult worm with 324 bp sized DNA probe obtained
from RT-PCR with a degenerated primer set based on the conserved
amino acid sequences among hemoglobinases of other trematodes. A cDNA clone identified as hemoglobinase gene through
BLAST search has an open reading frame of 1299 bp encoding a
peptide of 432 amino acid residues with a calculated mass of about
49.3 kDa. The phylogenetic tree revealed that P. westermani hemoglobinase gene was most closely related to that of Fasciola hepatica. Polyclonal antibody was produced with recombinant protein of
the gene in SD rat. Localization of the hemoglobinase in P. westermani adult worm by immunohistochemistry may give clues to
understand the biological function of this proteinase.
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NOVEL CDNA CLONES OF PARAGONIMUS WESTERMANI
ENCODING EGGSHELL PRECURSOR PROTEINS
BAE Y.A.
Sungkyunkwan University School of Medicine, SUWON, KOREA (SOUTH)

The eggs of Paragonimus westermani constitute with several tens
of vitelline cells and one fertilized oocyte, and are encapsulated in
a protein shell provided by vitelline cells. We have isolated two
cDNA clones with high levels of sequence identity to eggshell proteins of Fasciola hepatica, Clonorchis sinensis, and Opisthorchis
viverrini. The cDNAs, designated as Pw-Vit20 and Pw-Vit36, were
868 and 883 bp-long, and encoded single open reading frames of
261 aa. They showed 79% identity each other in deduced amino
acid sequences. The two genes were highly conserved in P. westermani populations including diploids and triploids. These genes
were found to be monoexonic and presented as multiple variants
in the genome of P. westermani. Pw-Vit20 was expressed in the egg
and adult stage of the parasite, whereas Pw-Vit36 was constitutively expressed in all stages of the parasite examined. In situ
hybridization and immunohistological staining of P. westermani
adults showed that the expression and the distribution of Pw-Vit36
are restricted in vitelline cells and eggs. Our results suggest that
these vitelline proteins might have differential biological functions;
i.e., Pw-Vit20 is likely to be a major eggshell precursor protein,
whereas Pw-Vit36 is largely involved in the maturation of vitellaria.
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PROTEOMIC ANALYSIS OF A 120 KDA
MACROMOLECULAR PROTEIN IN CYST FLUID OF TAENIA
SOLIUM METACESTODE FOR SERODIAGNOSIS
OF NEUROCYSTICERCOSIS
BAE Y.A.
Sungkyunkwan University School of Medicine, SUWON, KOREA (SOUTH)

Taenia solium neurocysticercosis (NC) is one of the major public
health concerns worldwide. Cyst fluid (CF) of T. solium metacestode
(TsM) is an important source for serodiagnostic antigen. However,
the specific target as a native macromolecular protein in TsM CF is
poorly understood. The biochemical and biophysical information is
valuable not only for understand the protein profile and their physiological roles in the parasite metabolism but also for further targeting of the specific antigens useful for the serodiagnosis. We have
purified 120 kDa protein complex from TsM CF by single step fast
performance liquid column chromatography. The protein resolved
as single band by native-polyacrylamide gel electrophoresis and
formed single arc against rabbit anti-serum against CF by immunoelectrophoresis. In proteomic analysis, the protein complex was
shown to be composed of several proteins of 14-38 kDa which is to
be categorized into 2 major 14 and 18 kDa glycoprotein groups by
2-dimensional electrophoresis and mass spectrometry. Four iso-
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FEASIBILITY OF BACULOVIRUS-EXPRESSED RECOMBINANT
10-KDA ANTIGEN IN THE SERODIAGNOSIS OF TAENIA
SOLIUM NEUROCYSTICERCOSIS
NA B.K.
Sungkyunkwan University School of Medicine, SUWON, KOREA

Neurocysticercosis (NC) is caused by the invasion of the central
nervous system by the larval stage of pork tapeworm, Taenia solium. The diagnosis of NC is based on a combination of clinical and
epidemiological data, radiological and immunological tests.
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forms, 14, 22, 28, and 38 kDa-might be originated from the 14 kDa
protein back-bones while those of 16 and 18 kDa were from the 18
kDa. The protein complex revealed reliable sensitivity (152/184
cases; 82.6%) and specificity (233/238 cases; 97.9%) for diagnosing
active and mixed stage NC by both enzyme-linked immunosorbent
assay and immunoblottings. The bacterially expressed recombinant
14 and 18 kDa also revealed comparable diagnostic capability. This
protein has definitive merits of easy, simple purification and applicable to differential diagnosis of active and mixed NC cases from
chronic NC and other helminthic infections.
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ASSOCIATION OF POLYMORPHISMS OF CYTOKINE
GENES WITH FIBROSIS OF THE INTRAHEPATIC BILE
DUCT WALL IN HUMAN CLONORCHIASIS
CHOI M.H.1, CHUNG B.S.1, PARK M.H.2, CHOI D.3, HONG S.T.1
1. Department of Parasitology and Tropical Medicine, Seoul National
University College of Medicine, SEOUL, KOREA
2. Department of Laboratory Medicine, Seoul National University
College of Medicine, SEOUL, KOREA
3. Department of Radiology, Samsung Medical Center, Sungkyunkwan
University School of Medicine, SEOUL, KOREA
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MOLECULAR EPIDEMIOLOGY OF HUMAN TAENIA
SOLIUM TAENIASIS
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This study was performed to evaluate the association of polymorphisms of cytokine genes with fibrosis of the intrahepatic bile
duct wall in human clonorchiasis. A total of 240 subjects were randomly selected among residents in Heilongjiang, China. Stool
examination, ultrasonography and blood sampling were done.
Single nucleotide polymorphism (SNP) sites for IFN-g (-874 T/A), IL10 (-1082 G/A, -819 C/T, -592 C/A), TNF-a (-308 G/A), and TGF-b1
(codon 10 T/C, codon 25 G/C) were studied using TaqMan allelic
discrimination assay. Distribution of IL-10 and TGF- b1 gene polymorphisms between 2 EPG groups (0-299 EPG group vs 300 ″ EPG
group) were not different in relation to intrahepatic duct dilatation (IHDD). Among individuals moderately infected with
Clonorchis sinensis, those with IFN-g moderate-producer genotype, -874AT, showed higher incidence of IHDD (80.0% vs 55.1%;
P=0.177), and those with TNF-a high-producer genotype, -308GA,
showed lower incidence of IHDD (20.0% vs 63.0%; P=0.148) with
marginal significance. The highest risk group for IHDD had the
combination of IFN-g moderate-producer and TNF-a low-producer genotypes, and statistically significant differences were
observed in the occurrence of IHDD among 3 risk (high, intermediate, and low) groups (linear by linear association analysis,
P=0.022). When the lowest risk group (odds ratio, OR=1.0) is
taken as the reference group, the highest risk group (OR=24.0)
showed much higher risk compared to that of intermediate risk
group (OR=3.9). It is concluded that IFN-g and TNF-a gene polymorphisms are associated with fibrosis of the intrahepatic bile
duct wall in clonorchiasis patients.
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Understanding the epidemiology of Taenia solium and T. saginata
taeniasis transmission in endemic communities can provide insight
into controlling cysticercosis, the main cause of acquired epilepsy in
developing countries. Development and improvement of molecular
techniques that differentiate T. solium and T. saginata infection is a
key step in identifying people at risk, as only Taenia solium is
responsible for cysticercosis. Following successful identification of
Taenia species, molecular markers will be used to address fundamental questions regarding transmission of T.solium. Optimisation
of a single copro-pcr test successfully identifies T. solium taeniasis
from other sympatric Taenia spp. Molecular markers have been
generated from T. solium mitochondrial and nuclear DNA. PCRRFLP and SNP’s (Single Nucleotide Polymorphism) and microsatellites have detected genetic heterogeneity in T. solium isolates from
the communities sampled. The ultimate aim is to estimate disease
prevalence and incidence rates in selected communities; determine
the number of clones transmitted; where clones originate within a
community, and what happens to T. solium clones post treatment.
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STUDIES ON THE DYSGENESIA RESULTED
IN NEODIPLOSTOMUM SEOULENSE-INFECTED HOST
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SONOGRAPHIC DIAGNOSIS OF CLONORCHIASIS
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Neodiplostomum seoulense is an intestinal trematode of humans
and rodents in the Republic of Korea. Human infection was first
observed in a man who consumed the viscera of undercooked
snakes. He complained of severe gastrointestinal troubles and
eosinophilia. The site of infection in the definitive host is the duodenum, but the parasites extend into the jejunum and ileum in
heavy infections. Many studies have been performed to determine the host defense mechanisms by examining immune
responses as well as the histopathological changes of the small
intestine. Recently, we have tried to mate mice recovered from N.
seoulense infection and discovered the difficulty in producing
their offspring. In relation to the loss of their reproducibility, we
examined the mechanisms on dysgenesia of the host (mice).
BALB/c mice were infected with 200 N. seoulense metacercariae
(neodiplostomid larvae) and mated after 8 wks PI. With the passage of infection time, genital organs were shrunken in size and
weight and sex hormone concentration of sera were lowered. In
addition, the degenerated gonads were shown the increase of
the apoptotic germ cells. On the other hands, castor oil feeding
or other intestinal trematode infection couldn’t induce the dysgenesia in mice although they induced severe diarrhea as
N. seoulense infection. Accordingly this study suggests that the
loss of reproducibility in N. seoulense-infected mice may be
affected by the severe gonad degeneration, the change of sex
hormone, the increase of apoptotic cells in the gonad, and so on.

The present study evaluated diagnostic usefulness of sonography
in Clonorchis sinensis infection. Total 1,384 residents were subjected at an endemic area in China, in which a clonorchiasis control program had been performed. History taking, fecal examination, and sonography were performed, and 87.8% of the subjects
were found to be egg positive. Sonography showed intrahepatic
bile duct dilatation (IHDD) in 68.4% of the subjects, increased
periductal echogenicity (IPDE) in 24.5%, and gallbladder sludge
(GBS) in 20.8%. Moreover, the grades of these sonographic findings were higher in subjects with heavier infections as determined
by egg counts. IHDD was found to be the most accurate sonographic indicator of any infection degree (76.3), whereas IPDE
and GBS were useful only in cases of heavy infection. Subjective
symptoms were found to be only poorly correlated with sonographic findings or infection intensity. The sonographic finding of
IHDD suggests active or past clonorchiasis, but IPDE and GBS are
pathognomonic signs of active and heavy clonorchiasis.
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(5; 6.9%), Clonorchis sinensis (4; 8.6%), and unidentified egg
(1; 1.7%). Adult worms of G. seoi (28-17,231 worm/person),
H. nocens (4-16), Pygidiopsis summa (2), Heterophyopsis continua
(7), Enterobius vermicularis (2), and unidentified worms (1) were
found from examined 12 persons. Out of 118 examined samples
from Yongam, 33 cases were positive for helminth eggs; G. seoi
(11 persons; 9.3 %), heterophyid (17; 14.4%), and C. sinensis (10;
8.5%). Adult worms of G. seoi (2-1,503 worm/person), H. nocens
(9-146), P. summa (1), Stictodora fuscata (1-9), Acanthotrema sp.
(1), E. vermicularis (4), and unidentified worms (2) were found
from examined 11 persons. A total of 37 persons (64.9%) from
Shinan were egg positive; G. seoi (33; 57.9%), H. nocens (13;
22.8%), P. summa (4; 7%), C. sinensis (1; 1.7%), Trichuris trichiura
(1; 1.7%). Adult worms collected from 13 persons. A total of
86,591 worms of G. seoi and 1,068 of H. nocens, P. summa (35
worms), H. continua (4), Stellantchasmus falcatus (1), S. fuscata
(471), E. vermicularis (31) were also collected. According to these
studies, surveyed areas were new endemic areas of G. seoi and
heterophyid flukes.
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EVALUATION OF SENSITIVITY OF FECAL EXAMINATIONS
IN HUMAN CLONORCHIASIS
HONG S.T.1, JI Z.2, CHOI M.H.1, CHUNG B.S.1, SHEN C.1
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We evaluated the sensitivity of three fecal examination methods,
the Kato-Katz (KK) method, formalin-ether technique (FE) and
direct smear (DS), for the diagnosis of clonorchiasis. KK method
was done with feces of 300 residents in an endemic area of
clonorchiasis in Heilongjiang, China. The subjects were categorized into 6 EPG groups according to the egg counts by one KK
examination. An experienced technician examined fecal specimens to find out and count eggs of Clonorchis sinensis from each
individual by reading 3 KK, 3 FE and 6 DS smears. The KK and FE
methods achieved 98.9% sensitivity and DS showed 94.9% as a
whole. In the group of EPG 0, the FE method could detect 3 egg
positive specimens, which were found false negative by 4 smears
of the KK method. Meanwhile the FE method found one false
negative subject in the groups of EPG 1-100 and EPG 101-300, and
the DS method found 10 and 1 false negative specimens in the
groups of EPG 1-100 and EPG 101-300. The diagnostic consistency
of 3 smears of the KK method was 96.7%, 3 smears of the FE
method was 78.4% and 6 smears of the DS method was 45.8%.
No false negatives were observed in groups of EPG over 101 by
the KK method, in groups of EPG over 1,001 by the FE method,
and in groups of EPG over 2,001 by the DS method. The egg
counts varied among 3 KK smears in each individual, and this variation in EPG counts was observed more frequently in the higher
EPG groups. Conclusively, the KK method proved to be most sensitive for diagnosis of clonorchiasis but in case of extremely light
infection the FE method was found to be more sensitive than the
KK method.

P664

HYDATID INFECTION AS A SERIOUS HEALTH PROBLEM
IN NOMAD CHILDREN OF CHAHARMAHAL AND
BAKHTEYARI PROVINCE OF IRAN, 2004 -2005
MANOUCHEHRI NAEINI K., FALLAH E.
Shahrekord University of Medical Sciences, Faculty of Medicine,
SHAHREKORD, IRAN

Introduction: Hydatid infection is one of the endemic zoonosis of
man in most parts of Iran including Chaharmahal and Bakhteyari
province. Since, rural and nomad populations, sharing environment with infected dogs, they are frequently exposed.
Objectives: The present study was carried out to determine the
prevalence of hydatid infection among nomad children of the
province and investigate its correlation with the variables, age,
sex, number of exposing dogs and some of clinical manifestations
including urticaria, eosinophilia, fever, hepatomegaly and respiratory symptoms.
Patients and methods: 388 serum samples collected from the
nomad children (up to ten years) of the area based on a randomly sampling method were examined by an Indirect
Heamagglutination Test (IHA), a sensitive and specific method
with a cut off point up to 1/32. The epidemiological and clinical
information were obtained through a blood examination, an
interview and physical examination which performed by a physician. Then, the collected data were analyzed by a logistic regression model.
Findings: The study showed that in 44 serum samples (11.3%)
there have been some levels of anti-hydatid antibodies ranging
between 1/32 to 1/256. In the present study only a significant correlation between the sero-positivity of the subjects and the number of exposing dogs and the symptom, hepatomegaly was
observed (p<0.05).
Conclusion: The study indicates that the prevalence of hydatid
infection is high and it may be accounted as an important and
serious health problem in this area which threats the population.
Moreover, the clinical manifestation, hepatomegaly may be a useful clue to follow up the suspected cases of hydatid infection.
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ADENEXAL HYDATIC CYST
RAVANI S., ZANGANEH M.
Azad islamic university, TEHRAN, IRAN

Case report. The patient was an Iranian 49-year old housewife
with complaint of left lower quadrant pain, pelvic heaviness and
irregular vaginal bleeding from 3 months before admission. In the
genital exam there was a mass about 9x10 in the left adenex.
Lab Exam: CBC=WBC:7800 Hg=11.2 ESR=36. Sonography=
Endometrial diameter was 8mm and a cystic mass without Echo
about 103x89mm in the left adenex. Diagnostic dilatation and
currettage were done its pathologic result showed prolifrative
endometriom. With diagnosis an ovarian cyst, cystectomy was
done. The pathologic result was a broadligament hydatic cyst.
Conclusion. Hydatic cyst usually involves lung and liver but it can
infect other organs. Sometimes it has unusual presentation.
Therefore, in the endemic area in every patient with a mass without specific cause, Hydatic cyst should be considered.
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NEW ENDEMIC FOCI OF GYMNOPHALLOIDES SEOI AND
HETEROPHYID FLUKE INFECTIONS IN SOUTH-WESTERN
COASTAL AREAS OF THE REPUBLIC OF KOREA
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INTERESTS OF CYSTICERCOSIS IMMUNODIAGNOSTIC
TOOLS FOR THE DIAGNOSIS OF EPILEPSY IN BURUNDI
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Three new endemic foci of Gymnophalloides seoi were found in
Haenam, Yongam, and Shinan, Korea. The former two areas
(Haenam and Yongam) were surveyed from September to
November, 2003, and the third area was on June, 2004. Collected
fecal samples were examined by Kato-Katz thick smear and formalin-ether sedimentation. Adult flukes were recovered after
treatment with praziquantel (10 mg/kg) and purgation. Out of 58
examined samples from Haenam, 17 cases (29.3%) were positive
for helminth eggs; G. seoi (13 persons; 22.4%), heterophyid

Background. Neurocysticercosis in humans, due to the infection
of the brain by the larval stage of the human tapeworm Taenia
solium, is increasingly recognised as a cause of neurologic diseases
world-wide, especially epilepsy. Clinical presentation is non-specific and diagnosis is often difficult.
Objective. The aim of the study was to compare the benefits of
the detection of antigens (Ag) and of antibodies (Ab) for the
diagnosis of cysticercosis in epileptic patients.
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Methods. Serum samples were collected from subjects of prevalent matched case-control design for epilepsy in the Kiremba
area, Burundi, between March and April 2001 (epileptic cases =
303; controls without epilepsy = 606). Antibodies were detected
by enzyme linked immunosorbent assay (Ab-ELISA), and circulating antigens by Ag-ELISA.
Results. Ab-ELISA and Ag-ELISA revealed 60.7% and 37.6% positivity, respectively, in epileptic cases, in contrast to 35.6% and
20.2% positivity, respectively, in controls. The matched odds ratio
were 3.3 (95%CI: 2.3-4.6) for Ab-ELISA, and 2.8 (95%CI: 2.0-4.1)
for Ag-ELISA.
Conclusion. The risk of epilepsy was high in cases with a positive
Ag-ELISA, although less important than in cases with positivity for
Ab-ELISA. As Ag-ELISA permitted to detect the viable T. solium
cysts whereas Ab-ELISA confirmed only the exposure to the parasite, the link between a positive result for the cysticercosis AgELISA and the occurrence of epilepsy needs to be completed by
neuro-imaging investigations.

eosinophil differentiation. The purpose of this work was to detect
IL-5 mRNA. Hamsters were infected with T. solium cysticerci,
necropsies were performed at different days post-infection (DPI).
Biopsies of 1 cm of the small intestine were taken in the region
surrounding the scolex, were fixed in PBS-paraformaldehyde and
processed by histological techniques; 5µm sections were obtained
and adhered to slides treated with sylane. In situ hybridization
was done with digoxigenin-oligonucleotides for IL-5, alpha tubuline (positive control) and papiloma virus (negative control)
mRNA. Immunological detection was obtained with antibodies
against digoxigenin coupled to alkaline phosphatase. In the first
4 DPI there were no differences by in situ hybridization between
infected and non-infected hamsters and with the negative control. At 8 DPI infected animals developed a positive reaction, after
that, more intense reactions were observed and at 20 and 24 DPI
the strongest reaction was found, similar to those obtained with
alpha tubuline. The presence of positive cells were observed first
in the muscular layer and in the submucosa, and then in the lamina propria and villi. Positive results for IL-5 mRNA support the
presence of eosinohpils in the inflammatory reaction.
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ADVANTAGES AND DISADVANTAGES
OF THE EXPERIMENTAL MODEL OF TAENIOSIS DUE
TO TAENIA SOLIUM IN CHINCHILLA LANIGER
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SEROPREVALENCE OF CYSTICERCOSIS IN PIG BREEDERS
FROM MARA MUNICIPALITY, ZULIA STATE, VENEZUELA.
PRELIMINAR STUDY
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Human cysticercosis is disease caused by the larval form of a tapeworm, Taenia solium. The infection is most commonly seen in
rural areas of developing countries, where hygiene conditions are
despicable. The aim of this study was to determine the cysticercosis sero-prevalence in pig breeders and their relatives of a rural
area from Mara Municipality, Zulia state, Venezuela. Fifty nine
serum samples were studied, 18 belonged to workers of farms
and 41 to household breeders (33 males and 26 females), with an
age range between 1 to 60 years old. The antibody determination
(IgG) was carried out through ELISA\’S technique. The statistical
analysis was realized by the Chi-squared test and the Spearman
correlation. The overall prevalence of infection was 16.9%
(10/59). Differences were not observed statistically significant
with relationship to the sex. The highest sero-prevalence percentage (50.0%) was observed in the age group above 50 years old
(3/6). The presence of antibodies increased gradually with relationship to the age. The farm workers showed a prevalence of
11.1% (2/18) and the household breeders of 19.5% (8/41). A direct
correlation was determined between the prevalence percentage
and the contact degree with the pigs. These discoveries suggest a
high risk for the individuals handle the animals in hatcheries with
poor measures of hygiene.

Chinchillas were experimentally infected with T. solium cysticerci
to evaluate rates of tapeworm development and amount and viability of eggs recovered. Chinchillas were immunodeppresed with
6 mg of methyl-prednisolone acetate every 14 days starting the
day of infection. Six experiments were performed at different
times over a 3 year period using in total 76 outbred female chinchillas and infecting with 4 to 6 cysticerci per host. Prior to infection viability of cysticerci by in vitro evagination was tested.
Coproantigen ELISA or sieved faeces were used to follow infections. Viability was tested in one experiment with trypan blue
(TB), propidium iodide (PI) and by infection of 3 piglets. Infection
rate of chinchillas was 30% (22) and the total number of tapeworms recovered was 38 (10%), of which 14 were gravid (37%).
In two experiments cysticerci with less than 100% evagination
rate were used for infection, in one no infected chinchillas were
obtained, and in the other one no gravid tapeworms were recovered. Each gravid proglottid had between 10 and 5,000 mature
eggs, and their viability was 54% as measured by TB and 60%
with PI. Infection of pigs was induced with 50,000 eggs per pig;
after counting the number of cysticerci obtained at necropsy, performed 3 months after infection, 0.3 to 0.4% infection rate was
obtained. Our results suggest that the experimental model of taeniosis due to T. solium in Chinchilla laniger is a good alternative
for providing eggs and adult tapeworms to be used in different
types of experiments. Nevertheless more studies focus to optimize
this model must be done.
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CYSTIC ECHINOCOCCOSIS IN TUNISIA: FERTILITY AND
CASE DISTRIBUTION OF HUMAN AND ANIMAL CYSTS
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DETECTION OF IL-5 BY IN SITU HYBRIDIZATION
IN INTESTINAL BIOPSIES OF HAMSTERS INFECTED
WITH TAENIA SOLIUM ADULT PARASITES

In Tunisia, the annual surgical incidence rate of cystic echinococcosis is very high (15/100.000 inhabitants), that leads to significant
public health problem. The fertility of the cysts and the viability
of the protoscolex are the factors determining the canine contamination and the maintenance of the parasitic cycle. That is
why it is important to have precise data relating to these parameters. In the present work, the distribution and the fertility of the
human and animal cysts were studied in the aim of determining
if they are dependent on the size or the tissue localization of the
cysts but also of the age or the sex of the operated child. We studied 169 paediatric cysts from children between 3-16 years old
operated on at Monastir hospital. We also analyzed 248 cysts of

AVILA-RAMIREZ G.1, VELASCO-VELASCO S.1,
AGUILAR-VEGA L.1, RODRIGUEZ-MATA V.1,
SOLANO-GALVEZ S.1, ROMERO-VALDOVINOS M.2,
OLIVO-DIAZ A.2, FLISSER A.1
1. Facultad de Medicina, UNAM, MEXICO, DISTRITO FEDERAL, MEXICO
2. Hospital General Dr. Manuel Gea Gonzalez, MEXICO, DISTRITO
FEDERAL, MEXICO

Taenia solium induces an inflammatory reaction in the intestinal
mucosa surrounding the scolices, which includes eosinophils, goblet cells and plasma cells. IL-5 is a cytokine responsible of
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reported in the GenBank. The mini-exon proved to be a good
marker for isolate differentiation. Further molecular characterization will be applied in order to verify the genetic variability of
T. cruzi subgroups after infection in insects and mice. Study supported by Projects CDIA No. ICA 4CT-2003-10049, European
Commission, Brussels, COLCIENCIAS No 7155-CO, Support to the
scientific community, national doctorates programme and specific research support from Facultad de Ciencias, Universidad de los
Andes, Bogotá, Colombia

sheep and 203 cysts of bovines coming from the slaughter-house
of Sousse. For each fertile cyst we measured the fertility and the
viability of the protoscolex by staining with 0,2% aqueous eosin
solution. This study demonstrates that the distribution of the cysts
is different according to the sex of the patient or the localization
of the metacestode. In fact, there were twice as many male cases
as female. Moreover, we noted that in the child, the lung is more
often contaminated than the liver (60,5% against 39,5%).
However, the fertility of the hydatid is independent of its size as
well as sex or age of the patient. In contrast to the results
obtained in the children, it appears that in the livestock, the
hepatic localization is prevalent (63%). Moreover, if the infestation rate of the sheep (54%) is close to that of the bovines
(44,5%), the fertility rate is definitely more significant in the
sheep (78%) than in the bovines (57%).
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IMMUNE SUPPRESSION EXPERIMENTALLY STUDIED
IN ADVANCED CHRONIC FASCIOLIASIS
VALERO M.A.1, GIRONES N.2, GARCIA-BODELON M.A.1,
PERIAGO M.V.1, CHICO-CALERO I.2, PUNZÓN C.2,
HERNANDEZ J.L.3, FRESNO M.2, MAS-COMA S.1
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DISTRIBUTION OF PARAGONIMUS SPECIES IN THE CRAB
HOST AT VIENTIANE CAPITAL IN LAO PEOPLE’S
DEMOCRATIC REPUBLIC
HABE S.1, NAKAMURA S.2, DUC SI T.3, ODERMATT P.3, DREYFUSS4
1. Fukuoka University, FUKUOKA, JAPAN
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Chronicity, immune suppression and Th2 immune responses are
features of human infection with multicellular parasites. The aim
of the present study was the analysis of the immune response in
chronic fascioliasis in a rat model. Therefore, Wistar rats were
infected with a parasite isolate from the human hyperendemic
fascioliasis Nile Delta region (Egypt). Sera were taken at different
times post infection, and rats were sacrificed after 150 days. Adult
parasites were isolated from bile ducts and liver and spleen were
elicited. Cytokine quantification in serum from rats in early infection showed a predominance of Th2 cytokines (IL-4 and IL-10) versus Th1 (IFN-g, TFN-a) in comparison with uninfected rats. Flow
cytometry analysis of T (CD3+,CD4+,CD8a+), B (CD45R+) and
macrophage (CD11b+) cell populations from spleens showed no
significant differences between control and infected rats. Finally,
proliferation of spleen cells was inhibited in infected rats versus
control after T and B mitogen stimulation. The results indicate
that during early infection there is a predominance of a Th2
response, which decreases in chronic infection, when T and B cell
populations become unresponsive to mitogens. Study supported
by Projects No. BOS2002-01978 of the DGICYT of Spanish Ministry
of Science and Technology, RICET No. C03/04 and FIS No.
PI030545, both of the Spanish Ministry of Health, and Project No.
GV04B-125 of Conselleria de Empresa, Universidad y Ciencia,
Valencia, Spain.

Despite of some known cases among refugees outside of Lao
PDR., no detail human paragonimiasis research was conducted in
these two decades. Yet, no study was performed to identify the
species of Paragonimus in the second intermediate host crabs in
the country. Therefore, the investigation was performed to clarify this relationship using available crab samples at the central
market places and at the northern rural part of Vientiane Capital
where paragonimiasis infestation had been confirmed. A total of
312 crabs contained 3 genera with 4 species were examined. No
metacercaria was recovered from the market obtained 2
Somaniathelpusa spp.(291 and 9 dissected). In the infested area,
100% and 20% of metacercariae infections were confirmed at
Potamiscus sp.(7) and Parathelpusa sp.(5), respectively. In the former crab, 681 metacercariae contained 578 large, 99 middle and
4 small size types ones were observed. Metacercariae identification by these sizes except small one as P. heterotremus is still in
progress and these species might be candidates of major human
paragonimiasis in the region. A species infected in the latter crab
species was identified as P. westermani. These species were mostly distributed in the visceral part of their host crabs.
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CULICID VECTORS IN AN ENDEMIC AREA OF
DIROFILARIA IMMITIS OF WESTERN SPAIN:
ENTOMOLOGICAL AND MOLECULAR
CHARACTERIZATION
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According to recent reports there are two main T. cruzi groups,
Tc I and Tc II, the latter subdivided in 5 groups, IIa, IIb, IIc, IId, IIe.
Different molecular markers have shown genetic variability
between these diffrent T. cruzi lineages. In the present study
1 Trypanosoma cruzi isolates from animal reservoirs, human hosts
and triatomine vectors of different areas from Colombia, were
analysed. The experimental life cycle of the parasite was obtained
after standardisation of feeding procedures using Rhodnius prolixus. This vector species was used to test its possible role as a biological filter. Characterisation of the non-transcriptional miniexon gene was performed using primers TC, TC1 and TC2.
Sequences were obtained from both T. cruzi isolates, TcI and TcII,
previously characterized by PCR using these specific primers.
Sequences were analysed and compared to those previously

Dirofilaria immitis is the agent of cardiopulmonary dirofilariasis in
dogs and cats and pulmonary dirofilariasis in humans, in tropical
and temperate zones throughout the world. Different culicid
species act as vectors for this parasitosis. An entomological and
molecular study was made in an endemic area of D. immitis in
western Spain where canine and human infections have been
observed previously. Specimens of Culex pipiens (most abundant
species), Anopheles maculipenis, Aedes vexans, Ae. plumbeus, Ae.
berlandi, Ae. vitatus (observed for the first time in this area) and
Ae. caspius were captured. The sequences of the18S gene and the
ITS-1-5.8S-ITS-2 rDNA were obtained from these specimens. The
phylogenetic relationships were inferred by maximum-parsimony,
neighbour-joining and maximum-likelihood analyses. No DNA of
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tested to detect differences. In the first set of data, a total of 72
positive cases were detected, the great majority of them (n=51,
71%) in subject below 19 years of age. The highest prevalence
and intensity of infection was reported in the age-group 9-11
years (p=0.001). Women were affected more than man, but not a
significant level. In the second set of data, which included more
than 500 cases of human fascioliasis, women reported significantly higher prevalence and intensity of infection (p=0.005). Primary
school children, especially girls, appeared to be the sector of the
population more at risk of contracting the infection and should
be considered the main target for control measures.

D. immitis was amplified indicating that captured mosquitoes
were free from larval parasite infection. The composition of the
mosquito population is slightly different compared to a previous
study made in 1989. The potential period of transmission of D.
immitis include late spring and summer. Prevalence of D. immitis
larvae in the mosquito population seems to be very low (probably
less than 1%). Nuclear rDNA markers can help both in clarifying
Culicidae classification and to better analyse D. immitis-culicid
relationships at all levels. Study supported by Projects RICET (No.
C03/04) of FIS, Spanish Ministry of Health, Madrid, and EDEN (No.
010284) of the Commission of the European Communities- RDG,
EC, Brussels.
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SELECTIVE TREATMENT OF HUMAN FASCIOLIASIS: DESIGN,
COST, AND EFFECT OF A CONTROL PROGRAMME
IN ENDEMIC AREAS OF THE NILE DELTA, EGYPT

ANALYSIS OF SPECIFIC IGE AND IGG SUBCLASS
ANTIBODIES FOR SEROLOGICAL DIAGNOSIS OF
ECHINOCOCOSIS BY ENZYME-LINKED IMMUNOSORBENT
ASSAY

CURTALE F.

ASSMAR M., KHABIRI A., SIAVASHI M., BAGHERI F.
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Human fascioliasis is now becoming a serious public health problem and a number of endemic areas have been identified in different countries where prevalence is rapidly increasing. The viability of humans as definitive hosts has been experimentally
demonstrated and, for the first time, there is need to control the
human infection along with the veterinary infection. In 1998, following reports on high prevalence among children in the Nile
Delta, the Egyptian Ministry of Health and Population launched
the first public health, school-based intervention to control
human fascioliasis. An innovative selective treatment strategy
was adopted with chemotherapy targeted to specific high risk
age-group and villages. The first step was to identify high prevalence districts by a regional baseline survey, then high prevalence
villages within those districts, and finally screening and selective
treatment of all school children took place in the identified
endemic villages. From 1998 to 2002 the programme screened
almost 36,000 school children, in six districts, treating 1,280 cases
of human fascioliasis. Prevalence in the endemic area was
reduced from 5.6 to 1.2 %. An exhaustive description of the control intervention will be presented, together with detailed data
on cost, results from the annual parasitological monitoring and
from several screening courses. The results of five years intervention demonstrate that a targeted, selective chemotherapy
approach was appropriate in addressing low prevalence infection
and effective in reducing prevalence rates and transmission of the
disease. In the present situation it was more cost-effective than
mass distribution.

The serological Diagnosis of hydatidosis caused by Echinococcus
granulosucs can be made by different techniques, although the
lack of standardization of the antibody class and antigens affects
the sensitivity, specificity and concordance among the different
test. We have applied the Enzyme-Linked ImmunoSorbent Assay
(ELISA) test for detection of IgE, IgG and IgG subclasess by
purifeied Ag5 antigen from sheep hydatid fluid. Sera were collected from hydatid cases (40), Nonendemic subjects free from
parasitic infection (32) and from subject infected with other
helminthes (26). Purified Ag5 was used as antigen in an ELISA format to measure total E.granulosus specific IgE, IgG and IgG subclasses antibodies. Sensitivity measurements of total IgG, IgG1,
IgG4 and IgE were 100, 100, 74.6, and 72.7% respectively, whereas respective specificity reacted 62.3, 62.5 97.3 and 100%. These
findings get the stage for field evaluation of the IgG4 and IgE
asses in areas endemic with human cystic hydatidosis.
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DISTRIBUTION OF HUMAN FASCIOLIASIS BY AGE AND
GENDER AMONG RURAL POPULATION IN THE NILE
DELTA, EGYPT
CURTALE F.1, HASSANEIN Y.A.W.2, MAS-COMA S.3,
MONTRESOR A.4

Diagnostic and therapeutic options for patients with cystic
echinococcosis have diversified in recent years and clinical experience is accumulating: 1. ultrasonographic staging (WHO 2001) for
treatment decisions and follow-up 2. percutaneous sterilizing
techniques (most importantly PAIR: Puncture Aspiration.InjectionReaspiration) 3. albendazole for primary and periinterventional
treatment The Section Clinical Tropical Medicine is running am
interdisciplinary clinic “cystic echinococcosis” together with the
Departments of Radiodiagnostics, Surgey and Gastroenterology
since 6 years. Based on ultrasonographic staging patients are allocated to the following treatment options: 1. medical treatment
with albendazole alone 2. PAIR: sterilization of cysts after cystobilary fistulas have been excluded. Patients receive periinterventional albendazole 3. Surgery: (a) conservative approach: endocystectomy and omentoplasty after sterilization of cyst content
after cystobilary fistulas have been excluded, (b) radical approach:
resection. Patients receive periinterventional albendazole
4. Watch & wait for patients with cysts classified as inactive by
ultrasound staging We present the evidence base and rationale of
our interdisciplinary management approach and (b) report the
results of our cohort of patient followed up for up to 6 years.

1. Agenzia di Sanità Pubblica del Lazio, ROMA, ITALY
2. Ministry of Health & Population, CAIRO, EGYPT
3. University of Valencia, VALENCIA, SPAIN
4. World Health Organization, GENEVA, SWITZERLAND

Altough, in recent years, the number of humans infected with
Fasciola spp. has been constantly increasing, very little is known
about the distribution and intensity of the human infection by
age and gender. The present study was implemented to assess
prevalence and intensity of human fascioliasis by age and gender,
in order to identify subjects at risk and plan appropriate control
measures in endemic areas. To assess age distribution of the infection the Egyptian Ministry of Health and Population carried out a
cross-sectional survey in four endemic foci of Behera
Governorate, in the Nile Delta. The field assessment was conducted from June to September 2000 and involved 1331 subjects,
divided in 8 age groups. The Kato-Katz thick-smear technique, on
a double preparation, was utilised for quantitative diagnosis of
intestinal helminths. A larger data set was analysed to asses difference in gender. More than 10,000 results from faecal analysis
collected during the school screening (2000) were statistically
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HYDATID CYST FLUID ENHANCES GROWTH OF
LEISHMANIA IN MONOPHASIC AND BIPHASIC MEDIA

CASE REPORT OF SUCCESSFULL TREATMENT
OF TRICLABENDAZOLE RESISTANT FASCIOLIASIS
BY NITAZOXANIDE

ESLAMI G., HEJAZI H..ISFAHAN UNIVERSITY OF MEDICAL SCIENCES,
ISFAHAN, IRAN

GARGALA G., ABBOUD P., BORSA-LEBAS F., COURCHAY E.,
KONING E., FAVENNEC L., CARON F.

Isolation of Leishmania spp is a crucial step in control measures of
leishmaniasis. Hydatid cyst fluid with vital elements seems to be a
suitable constitute for growth stimulating factors in the media. In
this study, effects of fresh and heat inactivated hydatid cyst as a
substitution for FCS, BHI or rabbit blood in synthetic Leishmania
culture media was studied. Media were prepared using different
concentrations of fresh and heat inactivated hydatid cyst fluid.
Leishmania major were cultured in RPMI 1640 supplemented with
different concentration of either fresh or heat inactivated
hydatid fluid and the rate of promastigote growth was compared
with RPMI 1640 containing 10% FCS, agar containing BHI supplemented with rabbit blood or simple agar. The number promastigotes was counted at various times. Results were indicated that
either 5% fresh or 5% heat inactivated hydatid cyst fluid in biphasic poor blood had promoting effect on growth of promastigotes.
In biphasic agar with no blood and BHI, either 5% fresh or 10%
heat inactivated hydatid cyst fluid showed maximum supported
effect on the growth of Leishmania. In biphasic blood contain
media without BHI, 10% fresh hydatid cyst could support growth
of promastigotes much better than the others. However, heat
inactivated hydatid cyst fluid not only had no stimulating effect
on promastigotes but also inhibited growth of promastigotes,
completely. In monophasic media, neither fresh nor heat inactivated hydatid cyst fluid had no effect on growth of promastigotes. In conclusion, hydatid cyst fluid can use as suitable substitute
for the complements.

Rouen University Hospital, ROUEN, FRANCE

Fascioliasis, a zoonotic disease caused by the trematode Fasciola
hepatica is considered a significant worldwide health problem.
Presently available treatments for fascioliasis are suboptimal. In
veterinary cases, the parasite appears to gain resistance to triclabendazole which was approved for human use in a limited
number of countries. We report a 50 year old male patient who
presented with fever, deep asthenia, cough, urticaria associated
with markedly elevated blood eosinophilia. This patient had not
history of watercress ingestion. Fasciola hepatica ova were present in stools. He was given three single dose courses of triclabendazole within one year (2 at 10 mg/kg and 1 at 20 mg/kg). Clinical
symptoms disappeared, however response to treatment was
insatisfactory since elevated eosinophilia and elevated antiFasciola hepatica serum antibodies were persistent three months
later the last treatment course and magnetic resonance imaging
revealed alterations due to presence of an adult worm in the
common bile duct. Nitazoxanide, a nitro-thiazolyl-salicylamide
with activities against a broad range of parasites and successfully
used in chronic human fascioliasis, was given at 500 mg twice a
day for 7 days. One month later, blood eosinophilia started to
decrease and normalized 18 months later. Anti-Fasciola hepatica
serum antibodies could not be detected 28 months after treatment. This observation suggests that nitazoxanide should be considered as part of the therapeutic choice in triclabendazole resistant fascioliasis.

P679
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IDENTIFICATION OF TRICHOSTRONGYLUS NEMATODES
BY PCR-RFLP IN ISFAHAN

SALVAGE TREATMENT OF A VERTEBRAL HUMAN
ALVEOLAR ECHINOCOCCOSIS WITH SPINAL
COMPRESSION WITH NITAZOXANIDE.

PESTEHCHIAN N.
Isfahan University of Medical Sciences, ISFAHAN, IRAN, ISLAMIC
REPUBLIC OF

ABBOUD P., GARGALA G., BELLOW F., FARTOUKH C.,
DUJARDIN F., LESTRAT J.P., FAVENNEC L., CARON F.

Trichostrongyliasis as zoonotic disease are of major public health
and socio-economic importance. Accurate identification of these
parasites is the first step in strategic planning for the prevention,
control, treatment of the parasitic disease.samples were collected
from alimentary tract content of 56 Sheeps and 53Goats in
Isfahan slaughterhouses; Identification of Trichostrongylus were
determined based on morphological character. For genotyping
studies, DNA was extracted and the ITS-2 of ribosomal DNA of
each species with specific primers was amplified by PCR and
restricted with the endonucleases DraI, RsaI, HinfI. the profile
were visualized in agarose gel under ultraviolet transillumination.
Based on the morphological chracter, four Trichostrongylus
species ; T.axei, T.vitrinus, T.colubriformis, T.probulurus were identified. rDNA-ITS2 fragment size of all species were the same size
about 330bp, however, there were differences between species in
their PCR-RFLP patterns. two fragments were produced with RsaI
in all species were the same size about 138bp,190bp. the PCR
product T.probulurus with DraI remained unrestricted. Restriction
with DraI produced two fragments in the PCR product of T.axei
and T.colubriformis about 110bp,215bp, however, the larger of
the two fragments in T.vitrinus is smaller in size than in T.axei and
T.colubriformis were the size about145bp,185bp.two fragments
were produced with HinfI in T.colubriformis were the size about
90bp,138bp, By contrast other Trichostrongylus remained unrestricted. Based of our resalts from both morphological and genotyping studies using PCR-RFLP technique, It can be concluded that
four species identified. This study provide a pattern to differentiation Trichostrongylus species in Isfahan region using the DraI,
RsaI, HinfI restriction endonucleases.

Hopital Charles Nicolle, ROUEN, FRANCE

We report here the case of a 54 year old woman who presented a
paravertebral location of alveolar echinococcosis due to
Echinococcus multilocularis, diagnosed in 2000. In spite of a “complete” surgical abcess removal done in 2000 and 2001 and albendazole (2000) and then mebendazole (2001) therapies, the patient
relapsed in 2001 and 2004. Within few weeks after initiation, benzimidazole therapies were discontinued due to cytolitic hepatitis. In
late 2004, she complained of progressive weakness in the legs and
paraparesis due to multiple paravertebral parasitic lesions, the MRI
showed with a vertebral canal compression between the vertebral
levels D8 and D10 and a mediastinal involvement. Surgical decompression was done and histological studies confirmed the diagnosis. A salvage treatment with nitazoxanide (500 mg tid) was initiated and well tolerated. Three months after the onset of nitazoxanide treatment, her clinical status is improving. Nitazoxanide is a
drug with activities against a broad range of parasites and was
found effective in vitro against E. multilocularis metacestodes and
in secondary and primary murine alveolar echinococcosis when
combined with albendazole. To our knowledge, this is the second
human case of alveolar echinococcosis treated with nitazoxanide
reported to date. Further prospective studies are warranted to
evaluate the potential of this drug in alveolar echinococcosis.

283

MEDICINE AND HEALTH IN THE TROPICS

11-15 September 2005

P682

P683 bis

SURVEY OF FERTILE AND STERILE HYDATID CYST
IN INTERMEDIAT HOST

ASSOCIATION BETWEEN CYTOKINE GENES
POLYMORPHISMS AND SEVERE HEPATIC PARENCHYMAL
FIBROSIS IN SCHISTOSOMA JAPONICUM INFECTIONS.

ROUHANI KALAGARI S.
.Shaheed Beheshti University, faculty of medicine, TEHRAN, IRAN, ISLAMIC
REPUBLIC OF

HE H.1, CHEVILLARD C.2, LUO X.1, HOU X.1, DESSEIN H.2, LIU
Z.1, YU X.1, ZHOU J.1, SHI M.1, FU X.1, ZHAO Y.1, LI J.1, LI Y.1,
DESSEIN A.2

418 cows, 544 sheep and 451 goats were studied in order to find
out prevalence of fertile and sterile hydatid cysts in liver and
lungs. Puncture of cysts in liver and lungs were carried out for
diagnosis of fertile and sterile hydatid cysts. Hydatid fluid was
centrifuged for detection of protoscolices. Overall, in sheep
72.34% of cysts were fertile. Most of fertile cysts were seen in the
liver. In goats and cows, there are significant differences between
the location of cysts (in lungs and liver) and type of cysts (fertile
and sterile). In goats, a significant percentage of cysts (77.6%)
were fertile. Majority of fertile cysts (68.20%) and most of sterile
cysts (56.38%) were seen in liver (p<0.005). In cows, majority of
cysts (61.76%) were sterile. Most of fertile cysts (71.85%) and
most of sterile cysts (66.06%) were seen in lungs(p<0.00 5).
Polymorphism in parasite and host in different areas could
explain the above differences.
Keywords: Hydatid Cyst, Sterile Cyst, Fertile Cyst

1. Hunan Institute of Parasitic Diseases, YUEYANG, P. R. OF CHINA
2. INSERM U399 faculté de medecine, MARSEILLE, FRANCE

Hepatic fibrosis is a severe consequence of human infections by
Schistosomes. Hepatic fibrosis is either parenchymal (PF) or periportal or both in Schistosoma japonicum infection. PF affects 10
to 25% of the fisherman of the Dongting Lake region (China)
where we are conducting this study Analysis of PF in that population indicated a familial clustering of PF suggesting that inherited factors could play a significant role in PF. We have evaluated
whether certain polymophisms in genes encoding molecules that
regulate fibrosis are associated with PF. Sixteen polymorphisms in
nine genes, including IFNG, IFNGR1, IFNGR2, PDGFB, TNFA, TGFB,
IL13, IL13RA1, and TIMP3, were tested by comparing their frequencies in unrelated cases and in controls.The results show that
two polymorphisms in one gene are associated with PF. We are
now evaluating how these polymorphisms may affect PF.
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P684

PATHOLOGICAL CHANGES OF MALE REPRODUCTIVE
SYSTEM AND SPERMATOGENESIS EFFECTED BY THE
SYNERGISTIC OF TRICHINELLA SPIRALIS INFECTION AND
RIBOFLAVIN-DEFICIENCY.

ASYMPTOMATIC MYOCARDITIS DUE TO TRICHINELLA
NATIVA ACQUIRED FROM BEAR MEAT HUNTED
IN LABRADOR

TUNGTRONGCHITR A.1, TUMKIRATIWONG P.2, SUKKACHART H.2,
BUAPUAN T.2, TUNGTRONGCHITR R.3

LACHKAR S.1, ABBOUD P.1, GARGALA G.1, GAULIARD E.1,
TRON C.1, GUEIT I.1, CARON F.1, FAVENNEC L.1,
DUPOUY-CAMET J.2

1. Faculty of Medicine Siriraj Hospital, BANGKOK, THAILAND
2. Department of Zoology, Faculty of Science, Kasetsart University,
BANGKOK, THAILAND
3. Department of Tropical Nutrition and Food Science, Faculty of Tropical
Medicine, BANGKOK, THAILAND

1. Hôpital Charles Nicolle, ROUEN, FRANCE
2. Hôpital Cochin, PARIS, FRANCE

We report here a case of a 59 year old man with diagnosis of
trichinellosis based on biological and clinical features, complicated by asymptomatic myocarditis. After a travel in Canada where
he consumed a short cooking 300 gram steak from hunted black
bear (Ursus americanus), he complained of muscle pain, fever and
asthenia and attended Rouen University Hospital for treatment of
trichinellosis. Clinical examination revealed muscle pains, fever,
cervical and lower extremity oedema. There was no cardiac symptoms. On electrocardiogram, negative-T waves in leads I, II, Vf
were seen. Laboratory testing indicated an increased level of troponin (27 UI/ml), creatinine phosphokinase (500 UI/ml), and high
eosinophilia count (2200/mm3). He was transferred to cardiac
intensive care unit for cardiac monitoring and supporting care.
The echocardiography, the coronary computed tomography were
found normal, the RMN, practiced 3 weeks after the onset of the
symptoms, was normal. The patient was treated by a 15 day
course of albendazole (400 mg bid) and corticosteroids (40 mg/d).
He quickly recovered but complained of asthenia for additional
weeks. Biological diagnosis of trichinellosis was assessed by ELISA
(initially negative) and by immunoblotting with progressively
appearing specific bands. Enzymatic digestion of the bear meat
showed 250 to 350 encapsulated larvae per gram, identified as
Trichinella nativa by the International Reference Centre.
Myocarditis is a well known complication during trichinellosis and
could be linked to the high eosinophile counts. Asymptomatic
forms can be misdiagnosed and must systematically be searched
for. Hunters should be informed of the risk of eating raw bearmeat.

Infection and malnutrition are the most common health problems
in developing countries. The outbreaks of trichinosis in Thailand
caused by consumption of raw or pork have occurred almost
every year since 1962. Approximately 40 percents of Thai population was in subclinical levels of riboflavin deficiency. The objective
of this study is to investigate the effects of Trichinella spiralis
infections and chronic riboflavin-deficient on pathological
changes of male reproductive system, and spermatogenesis. Male
Wistar rats were allocated into 4 groups: Group 1: control ; group
2: riboflavin-deficient diet; group 3: T. spiralis infection; group 4:
riboflavin deficiency diet with T. spiralis infection. At the end of
12 weeks, histological examination, sperm motility and sperm
counts, daily sperm production (DSP) and corticosterone level
were determined. All treated groups had a trend of reduced
sperm count and daily sperm production. The rats treated with
the riboflavin-deficient diet combined with T. spiralis infection
had significantly lower sperm motility than the other groups. The
seminiferous tubules of this group were also small in size and
irregular in shape, especially certain germ cells had also degenerated, and atrophy was more pronounced. Plasma corticosterone
was significantly enhanced when exposed to acute stress of
riboflavin deficiency and/or T. spiralis infection. It is suggested
that the riboflavin-deficient status did not make the male Wistar
rats experience stress as much as the T. spiralis infection during
the 12th week of the experiment. The synchronization of infection and malnutrition in the present study was not much implicated on adrenocortical-testicular axis as expected. However; the
relationship between nutrition and parasitic infection, and the
pathophysiology of the host should become the focus of research
in the future.
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HEMOCYTES MORPHOLOGY OF BIOMPHALARIA
GLABRATA (PLANORBIDAE SNAILS) AND INTERACTION
WITH MIRACIDIUM OF SHISTOSOMA MANSONI

CONGENITAL TRANSMISSION OF SCHISTOSOMA
JAPONICUM: BIOLOGY AND IMMUNOLOGY

FARAHNAK A., BAGHERI F.

Zhejiang academy of medical sciences, HANGZHOU, CHINA

QIAN B.Z.

School of public health, TEHRAN, IRAN

Schistosomiasis japonicum is one of the important human parasitic diseases prevalent in Far East, including China, P. Philippine
and Indonesia, where an estimated two million people were
infected.To elaborate further on the possibility and the consequences of congenital infection, the present study was designed
to elucidate the parasitological and immunological effects of a
prenatal S. japonicum infection on litter mice and newborn rabbits respectively.It was confirmed the early funding of congenital
transmission of S. japonicum infection in rabbits. The infection
rate of rabbit kittens might be related to different pregnancy of
mother rabbits, embryo development, infection dose of cercariae,
etc. The challenge infection indicated that the prenatal infected
rabbitlets has no protective immunity. The present study didn’t
support the previous positive result of congenital infection of
Schistosomiasis japonicum in littermice and suggested that mice
might not take significantly important role in the epidemiology
of Schistosomiasis japnicum. The immunological studies suggested that kitten rabbits congenitally infected with Schistosma
japonicum showed relatively low immune response to the stimulation of SEA and AWA, which might be indicative of immunological tolerance. No protective immunity was induced in congenitally infected kittens with challenging infection. The fact that
the low immune response to AWA is more obvious than to SEA
was supposed to be the result of much more exposure of kittens
to AWA before delivery.

Schistosoma is the second most common parasite cause of death,
after malaria. Biomphalaria glabrata is a fresh water snail with
medical importance, since it is the intermediate host of the
Schistosoma mansoni. The internal defense system of
Biomphalaria snails mostly represented by circulating elements of
the hemolymph (hemocytes). Hemocytes are an important factor
in fighting infections in snails. The purpose of this study was evaluation of hemocytes adherence of Biomphalaria glabrata to
Schistosoma larva (Miracidium).For this reason, Biomphalaria
hemolymph was collected by heart puncture and a differential of
hemocytes were done in dyed preparations. In this regard, hemocytes dyed with Giemsa showed cells with little cytoplasm and a
basophilic nucleus. Hemocytic cells revealed cytoadherence and
encapsulation after 1 h of miracidium-hemocyte incubation. These
results could be concern in the molecular level for control programs of schistosomiasis.
P685 bis

URINARY DISEASE IN TWO DOGON POPULATIONS WITH
DIFFERENT EXPOSURE TO INFECTION
BY S. HAEMATOBIUM: HOST FACTORS IN THE
PROGRESSION OF BLADDER AND KIDNEY DISEASES
IN CHILDREN AND IN ADULTS
KOURIBA B.1, SANGARÉ L.2, DABO A.2, GUINDO H.2,
KEITA A.S.2, BEAVOGUI A.H.2, ARAMA C.2, REIMERT C.M.3,
VAN DAM G.J.4, DEELDER A.M.4, DOUMBO O.2, DESSEIN A.1
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DIAGNOSIS OF THE PRE-PATENT SCHISTOSOMA
MANSONI INFECTION BY POLYMERASE CHAIN
REACTION (PCR) IN SERA OF EXPERIMENTALLY
INFECTED MICE

1. INSERM U399 faculté de medecine, MARSEILLE, FRANCE
2. Department of Epidemiology and Parasitic Diseases, Faculty of
Medicine, Pharmacy and Odonto-Stomatology, BAMAKO, MALI
3. Danish bilharziasis laboratory, Charlottenlund, Denmark and
Laboratory of Medical Allergology, 7542, National University Hospital,
COPENHAGEN, DENMARK
4. Department of Parasitology, Leiden University Medical Center,
LEIDEN, THE NETHERLANDS

DORRY I., HELMY I.
Faculty of Medicine, Alexandria University, ALEXANDRIA, EGYPT

A rapid, accurate and reliable field detection technique is needed
to diagnose early pre-patent S. mansoni infection. This study was
undertaken to ascertain the role of PCR in detection of S. mansoni
DNA in sera of experimentally infected mice in the pre-patent
period. The study was performed on 112 Swiss bred albino mice.
the Serum samples were collected on the 1 st, 2 nd, 3 rd, and 4 th
weeks PI. To perform the ELISA technique, the Schisto-AntigenELISA TM Kit was used to detect the S. mansoni circulating
63 KDa. The PCR technique includes DNA extraction using the
AMSHAGE extraction kit, DNA amplification using the primer pair
SchF-SchR with a size of about 121 bp. The results of this study
showed that both ELISA and PCR techniques allowed the diagnosis of S. mansoni infection as early as one week PI. In subgroup IIa,
ELISA technique allowed the detection of CA in sera of 11 out of
12 mice on the 2 nd week PI (91.66%), while it was detected in all
serum samples collected on the 1 st, 3 rd, and 4 thweeks PI
(100%). In the subgroup IIb, ELISA technique detected the CA in
all sera collected in the first four weeks PI (100%). PCR allowed
the detection of S. mansoni circulating DNA in all samples including the ELISA negative sample. Results of this study indicated that
both assays are reliable in diagnosis of S.mansoni infection in the
pre-patent period. However, PCR is a promising technique due to
its higher sensitivity, specificity and since it is not affected by the
immune-status of the patient.

Schistosoma haematobium inhabits the human vesical venous
plexus, where female worms lay eggs that either pass into the
urine or remain trapped in the tissues, where they cause major
pathological alterations. The studied population included two villages (S and B) from the Dogon region shown similar socio-economical status, ethnic origin and economic activities. They differ
in their exposure to S.haematobium infections: population B was
infected since a very young age and showed high infection.
Population S was infected later in life and exhibited low to medium infections. The frequency of the different hydronephrosis
scores (HY0 to 4: from no to severe hydronephrosis) was similar
(p>0.2) in males and females but it varied with age (p<0.001).
Advanced hydronephrosis (HY3,4) prevalence curves are biphasic
with two sharp peaks one in childhood/adolescence and the other
in adulthood. The prevalence of severe bladder disease follows a
biphasic pattern with age. A high percentage of subjects had no
disease suggesting that certain subjects have strong clinical
immunity. The progression from no or mild hydronephrosis to
severe forms depended on the village of origin (p<0.001; OR=5.4),
age (p=0.002) and urine levels of Circulating Anodic Antigen
(p=0.001). Bladder disease correlated with eggs excretion
(p<0.001), Eosinophil Cationic Protein concentration (p=0.04), age
(p<0.001) and gender (p<0.001). Urinary disease caused by
S. haematobium is increased by infections acquired early in life, is
regulated by strong clinical immunity in certain subjects.
Hydronephrosis and bladder disease may involve different pathogenesis mechanisms that may also differ between children and
adults.
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ASSESSMENTS OF PHARMACOKINETIC DRUG
INTERACTIONS AND TOLERABILITY OF ALBENDAZOLE,
PRAZIQUANTEL AND IVERMECTIN COMBINATION
1

1

NOVEL REAL-TIME PCR FOR THE DETECTION OF
SCHISTOSOMA JAPONICUM IN STOOL.
JOHANSEN M.V.1, LIER T.2, SIMONSEN G.S.2, HAAHEIM H.2,
STIG OVE H.2, VENNERVALD B.J.3

1

NA-BANGCHANG K. , KIETINUN S. , KUMAR PAWA K. ,
HANPITHAKPONG W.1, NA-BANGCHANG C.2, LAZDINS J.3

1. DBL-Inst. for Health Research and Development, CHARLOTTENLUND,
DENMARK
2. University Hosp. of North Norway, TROMSO, NORWAY
3. DBL-Inst. for Health Research and Development, CHARLOTTENLUND,
DENMARK

1. Thammasat University, PATHUMTHANEE, THAILAND
2. Pramongkutklao College of Medicine, BANGKOK, THAILAND
3. TDR/WHO, GENEVA, SWITZERLAND

The objective of the trial was to investigate the pharmacokinetic
and pharmacodynamic drug interactions when albendazole, ivermectin and praziquantel were given concurrently as single oral
doses. A total of 23 healthy Thai volunteers (12 males and 11
females) who fulfilled the inclusion and had none of the exclusion
criteria were recruited into the study. All of the subjects received
the three study drug regimens as follow: Regimen I: a single oral
dose of praziquantel (40 mg/kg body weight); Regimen II: single
oral doses of ivermectin (200 m l /kg body weight) and albendazole (400 mg); and Regimen III: single oral doses of ivermectin
(200 m /kg body weight) and albendazole (400 mg) and praziquantel (40 mg/kg body weight). The administration of all treatment regimens either single dose (Regimen I) or combination of
two (Regimen II) and three (Regimen III) drugs generally showed
acceptable tolerability profiles. No serious or severe drug-related
adverse events were observed in any subject following all treatment regimens. No statistically significant difference in the incidences of these abnormal laboratory findings among the three
treatment groups were found. Despite some observed changes in
pharmacokinetics, no significant pharmacokinetic drug interactions were found (based on FDA criteria).

In countries where the blood fluke Schistosoma japonicum is
endemic, chemotherapy has been used on a large scale. This leads
to a lower intensity of infections and consequently lower diagnostic values of commonly used diagnostic tests like serology and
Kato-Katz stool smear. We designed a novel real-time PCR
method for detection of S. japonicum in stool samples. Further,
we evaluated an inexpensive, non-commercial extraction method
for stool samples. PCR primer sequences were designed targeting
the mitochondrial NADH dehydrogenase I gene. Extraction with
ROSE-buffer, as described by Pontes et al (2003), was tested in different modifications. SYBR® Green was used for detection. The
PCR showed high amplification efficacy on miracidial DNA. The
best yield was obtained with ROSE extraction with ethanol precipitation and subsequent dilution (1:100) of the resuspended
DNA pellet. Bovine serum albumin was added. Using this method,
26/27 (96%) stool samples, spiked with 1-100 S. japonicum eggs
per gram, gave positive results. The single negative sample contained 1 egg per gram. Our PCR method may be modified for
detection with agarose gel or probes. We conclude that this novel
real-time PCR, in combination with a non-commercial ROSE
extraction, is a sensitive tool for diagnosing S. japonicum in stool
samples.

P689

ECOLOGICAL COVARIATES OF SCHISTOSOMA
HAEMATOBIUM INFECTION IN KWAZULU-NATAL/
SOUTH AFRICA – A GIS BASED STUDY.
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HOMOLOGOUS AND HETEROLOGOUS IMMUNIZATION
OF MICE AGAINST SHISTOSOSMA MANSONI AND
SCHISTOSOMA INTERCALATUM

KLEINSCHMIDT I.1, KRISTENSEN T.2, OLSEN A.2,
APPLETON C.C.3, KVALSVIG J.D.3, SHARP B.1, SAATHOFF E.4

LANDO G., SAME-EKOBO A., KUETE T.

1. Malaria Lead Programme of the Medical Research Council, DURBAN,
SOUTH AFRICA
2. Danish Bilharziasis Laboratory, CHARLOTTENLUND, DENMARK
3. University of KwaZulu-Natal, DURBAN, SOUTH AFRICA
4. Harvard School of Public Health, BOSTON, USA

University of Yaounde I, YAOUNDE, CAMEROON

Introduction. Coexistence of Schistosomiasis mansoni and intercalatum usually leads to reduction of prevalence rates of the later
through a mechanism known as introgression. Immunological
feature of such interaction could be due also to a difference of
antigenicity of worms.
Objective. To appreciate the influence of immunization with
adult worm crude extracts of either schistosoma specie on the
maturation of infective larvae during homologous and heterologous infection. Material and methodS: Naïve mice were infected
by tail immersion method with cercariae of either S.mansni or S.
intercalatum. Other mice sets were sensitised by injection of
crude extracts of S.mansoni or S.intercalatum before infection as
for naïve mice. Worm loads were appreciated after recovery by
hepatic perfusion technique.
Results. Naïve and immunized groups showed 100% susceptibility rate. Cercarial penetrations were high and sex-ratio was desequilibrated in favor of males. Immunization led to a reduction of
parasitism and maturation rates to challenge infection when
compared to control groups. Reduction was significantly higher
towards challenge infection with homologous specie. The immunization process did not affect cercarial penetration nor susceptibility. Immunization induced a significant but partial resistance to
challenge infection by homologous or heterologous species. Such
result also strengthens the hope for developing vaccine against
schistosomiasis.

In countries where the blood fluke Schistosoma japonicum is
endemic, chemotherapy has been used on a large scale. This leads
to a lower intensity of infections and consequently lower diagnostic values of commonly used diagnostic tests like serology and
Kato-Katz stool smear. We designed a novel real-time PCR method
for detection of S. japonicum in stool samples. Further, we evaluated an inexpensive, non-commercial extraction method for stool
samples. PCR primer sequences were designed targeting the mitochondrial NADH dehydrogenase I gene. Extraction with ROSEbuffer, as described by Pontes et al (2003), was tested in different
modifications. SYBR® Green was used for detection. The PCR
showed high amplification efficacy on miracidial DNA. The best
yield was obtained with ROSE extraction with ethanol precipitation and subsequent dilution (1:100) of the resuspended DNA pellet. Bovine serum albumin was added. Using this method, 26/27
(96%) stool samples, spiked with 1-100 S. japonicum eggs per
gram, gave positive results. The single negative sample contained
1 egg per gram. Our PCR method may be modified for detection
with agarose gel or probes. We conclude that this novel real-time
PCR, in combination with a non-commercial ROSE extraction, is a
sensitive tool for diagnosing S. japonicum in stool samples.
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LIVER LESIONS CAUSED BY SCHISTOSOMIASIS
MEKONGI IN CAMBODIA

RELATIONSHIP BETWEEN SCHISTOSOMA HAEMATIBIUM
INFECTION AND ANAEMIA IN NIGERIEN CHILDREN: NOT
SO SIMPLE

DUMURGIER C.1, HOU V.2, MONCHY D.2, HUERRE M.3

TOHON Z.1, ELHADJ MAHAMANE A.1,GARBA A.2, FENWICK A3,
CHANTEAU S.1, BOISIER P.1

1. HOPITAL CALMETTE, PHNOM PENH, CAMBODGE
2. INSTITUT PASTEUR DU CAMBODGE, PHNOM PENH, CAMBODGE
3. INSTITUT PASTEUR, PARIS, FRANCE

1. CERMES/ Réseau International des Instituts Pasteur, NIAMEY, NIGER
2. Programme National de Lutte contre la Bilharziose et les
Géohelminthes, NIAMEY, NIGER
3. Schistosomiasis Control Initiative, London UK

Background. Schistosomiasis mekongi was shown to be endemic
in northern Cambodia affecting many patients with portal hypertension. Surgical procedures were proposed to some patients
with digestive haemorrhage history to avoid fatal recurrence. The
aim of our study is to evaluate the intensity of the liver fibrosis
among these patients.
Methods. During surgery, liver biopsy was collected, fixed in
Bouin and processed at the Institut Pasteur of Cambodia. Sections
were stained by HE, Masson’s trichrome, PAS, Ziehl-Neelsen’s
method and Congo Red.
Results. Six biopsies from patients aged 16-36 years were
analysed. There was complete disorganization of hepatic architecture with fibrous enlargement of portal tracts and some portal-portal bridging fibrosis, but no cirrhosis. In portal areas, there
was blood vessel congestion and thrombosis with inflammation.
Biliary canaliculi were normal. In the parenchyma, congestion of
sinusoidal capillaries was combined with focal mononuclear
inflammatory infiltrate. There was no steatosis, no necrosis, no
cholestasis, no iron accumulation and no amyloidosis. Numerous
eggs were observed in five cases, mostly in fibrous areas and more
rarely in the parenchyma. Eggs were round or oval, measuring
60 x 40 microns with a acid-fast thin hyaline wall. Some eggs were
surrounded by epithelioid and giant cell reaction.
Conclusion. Our findings illustrated a surprisingly high degree of
fibrosis among young adults which contrasts with other schistosomiases.

Although its aetiologies remain under documented, anaemia is
very frequent in Niger where urinary schistosomiasis is an important public health problem, particularly in children and
teenagers. The infection is endemic all along the Niger River valley, as well as in irrigated areas and in many villages close to
ponds. A national schistosomiasis control program supported by
the Schistosomiasis Control Initiative (SCI), and based on yearly
administration of praziquantel, was implemented in 2004. In
order to monitor and evaluate this program, a baseline data collection was performed among schoolchildren aged 7, 8 and
11 years old in 4 randomised schools. Participants underwent
interview, urine and stool examination, ultrasound examination
of the urinary tract and haemoglobin measurement. The overall
prevalence of anaemia (haemoglobin<11g/100ml) was 54.5%. It
was 64.5%, 58.4% and 40.7% in children aged 7, 8 and 11 years
respectively, without significant difference according to sex. The
overall prevalence of urinary schistosomiasis was 84.5%, and 29%
of infections were severe (>50 eggs/10ml urine). Children aged 11
had the highest prevalence of infection (91.4%). A statically significant relationship between anaemia and urinary schistosomiasis was observed only in children aged 8. It is likely that schistosomiasis is only one among many causes leading to anaemia,
together with malaria and malnutrition.
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WHERE IS HOST-SCHISTOSOME COEVOLUTION GOING?

COMPARISON OF SCHISTOSOMIASIS CONTROL
PROGRAMME IN SOUTHEAST AISA

BLAIR L., WEBSTER J.
Imperial College Faculty of Medicine, LONDON, UK

CHIGUSA Y.1, OHMAE H.2, KIRINOKI M.1, SINUON M.3,
SOCHEAT D.3, BLAS B.4, DUCUSSIN E.4

That pathogens and hosts coevolve is a powerful concept with
broad theoretical and applied implications spanning from genetic theory to the medical and veterinary sciences, particularly in the
context of infectious disease epidemiology. A substantial body of
theoretical work has been developed to explore the likelihood
and consequences of coevolution, albeit focused only on directlytransmitted microparasites. Unfortunately few empirical studies
have been conducted to test these theories, and research on animal parasite or multiple host systems is lacking. We therefore initiated replicate longitudinal host-schistosome co-selection trials
under a combination of host genotype and parasite pressures. We
have demonstrated that within as little as 3-4 generations an evolutionary arms race is apparent, in which the host response
appears to be driving adaptation of parasite and, at the same
time, the parasite is driving evolution of the host, thereby providing one of the first laboratory demonstrations of potential animal host-parasite coevolution in action. Whilst Darwin envisaged
selection operating over millennia, this study suggests that this
process can occur very much more rapidly, and that an understanding of the evolutionary dynamics of complex multi-host parasites could hold substantial benefits for their management.

1. School of Medicine, Dokkyo University, MIBU, JAPAN
2. National Institute of Infectious Diseases, TOKYO, JAPAN
3. National Center for Malaria, Parasitology and Entomology, PHNOMPENH,
CAMBODIA
4. Schistosomiasis Control Service, Department of Health, MANILA,
PHILIPPINES

In 1981, a program to eliminate schistosomiasis japonica started
on Bohol, Philippines. The area of habitats of the intermediate
snail was about 25ha and target population was about 12,000.
The main control strategies were : (1) to find cases and treat positive cases by praziquantel(PZQ). (2) to control snails by environmental modifications and applying molluscicides. Prevalence of
schistosomiasis decreased to 4% by selective mass treatment with
PZQ, and when most of the endemic villages were covered with
joint program of selective mass treatment and snail control, the
prevalence decreased to less than 1%. To control schistosomiasis
mekongi in Cambodia, the cooperative control program started
in 1995. In the endemic areas, about 50,000 inhabitants have had
universal mass treatment with PZQ every year. In the endemic villages, the prevalence has dramatically decreased from 50% and
more in 1996 to 1% in 2002. In the Mekong River basin, the
intensive snail control is very difficult. But mass treatment is more
effective in control of schistosomiasis mekongi. In the low endemic areas, the sensitivity of Kato-katz’s stool examination is not
high. Immunological tests are useful to detect light infection and
low endemic foci. In the next step of control program of schistosomiasis japonica and mekongi, appropriate indicators to monitor
changes of prevalence and morbidity are necessary.
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GENETIC FACTORS INVOLVED IN THE CONTROL
OF ABNORMAL FIBROSIS IN SYSTEMIC SCLEROSIS AND
IN SCHISTOSOME INFECTED PATIENTS
1

1

2

MEASURING S.HAEMATOBIUM MORBIDITY IN MALI
USING ULTRASONOGRAPHY
WEBSTER J.P.1, LANDOURÉ A.2, SACKO M.2, GABRIELLI A.F.1,
KOUKOUNARI A.1, FENWICK A.1

3

GRANEL B. , ALLANORE Y. , ARNAUD V. , WEILLER P.J. ,
FRANCES Y.4, DURAND J.M.5, HARLÉ J.R.6, KAHAN A.1,
CHEVILLARD C.2, DESSEIN A.2

1. Schistosomiasis Control Initiative, LONDON, UK
2. Institut National de Recherche en Santé Publique, BAMAKO, MALI

1. Service de Rhumatologie A, AP-HP, université Paris 5, Hôpital Cochin,
PARIS, FRANCE
2. INSERM U399 faculté de médecine, MARSEILLE, FRANCE
3. Service de Médecine Interne, AP-HM, CHU Timone, MARSEILLE, FRANCE
4. Service de Médecine Interne, AP-HM, CHU Nord, MARSEILLE, FRANCE
5. Service de Médecine Interne Endocrinologie, AP-HM, CHU
Conception, MARSEILLE, FRANCE
6. Service de Médecine Interne, AP-HM, CHU Conception, MARSEILLE,
FRANCE
Service de Rhumatologie A, AP-HP, université Paris 5, Hôpital Cochin,
PARIS, FRANCE

Ultrasonography based on the Niamey protocol was performed on
2841 school children from 28 randomly-selected schools in Mali,
prior to the implementation of mass chemotherapy by the
Schistosomiasis Control Initiative. Prevalence of S.haematobium, as
measured by two urine samples on successive days was 58.4%.
Using WHO ultrasound coding guidelines, 5.95 % of children presented with urinary bladder intermediate schistosomiasis score,
and 3.73 % presented with positive upper urinary tract score. We
regressed the probability that a child has a positive individual global score (morbidity indicative of S.haematobium) on the potential
predictors of S.haematobium infection intensity, microhematuria,
gender and age, while assessing the extent of between-schools
variation. In a 2-level hierarchical logistic regression model, level 1
was the child and level 2 the school. Children with light S.haematobium infection (<50 eggs/10 ml) and heavy infection (>=50
eggs/10 ml) were more likely to have a positive global score than
uninfected. Children with ‘trace’, ‘+’ and ‘++’ microhematuria
scores were more likely to have positive ultrasound global scores
than microhematuria negative children. Girls showed significantly
lower ultrasound morbidity global scores than boys (odds
ratio=0.514; 95 % CI: 0.183-0.845). 18.46 % of the residual variance
in the global score is attributable to school differences.

Systemic sclerosis is an auto immune disease characterized by
extensive fibrosis involving the skin but also the lungs, the kidneys and the digestive tract. Fibrotic process involves immune
cells such as T-cell, monocytes/macrophages, endothelial cells and
fibroblasts. Cytokines and growth factors play an important role
in fibrosis, mainly the Transforming Growth Factor-beta and Th2type cytokines including interleukins 4 and 13. Conversely, interferon-gamma is an anti-fibrotic cytokine and systemic sclerosis
patients have been shown to be poor producers of it.
Observations in human affected by systemic sclerosis and in animal models of scleroderma suggest that genetical factors could
play a role in the development of abnormal fibrosis. Previous
work on genetic factors that regulate fibrosis in schistosome
infection have shown that abnormal fibrosis is influenced by polymorphisms in several cytokine genes. We have began to evaluate
these polymorphisms in the control of fibrosis in systemic sclerosis. We are testing candidates genes that encode molecule
involved in the cytokine pathway that regulate fibrogenesis and
fibrolysis. The identification of alleles that contribute to systemic
sclerosis will allow a better understanding of this disease and a
better way to treat it; it will also provide new prognosis tools for
this disease.
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SCHISTOSOMA MANSONI INFECTION IN SCHOOL-AGE
CHILDREN : RECENT EPIDEMIOLOGICAL ASSESSMENT
IN ANTANANARIVO CONSECUTIVELY TO WATER
ENVIRONMENT MODIFICATIONS.
ANDRIANAJA V., RATSITORAHINA M., RAVONIARIMBININA P.,
RABARIJAONA L.P., RAMAROKOTO C.E., HINCKY V., SOARES J.L.
Institut Pasteur de Madagascar, ANTANANARIVO, MADAGASCAR

Schistosomiasis, a major public health problem around the world,
is endemic throughout the island of Madagascar. Very few
prospections of Antananarivo region, where only Schistosoma
mansoni is present, were undertaken until 90’s. A project, which
began in 1996 and whose aim was to improve the water drainage
of the capital, modified considerably the water environment of
this region. Two surveys in primary schools (children are a good
target population to evaluate schistosomiasis endemicity) were
conducted in 1994 (prior to the project) and 1999 (during the project) to estimate evolution of schistosomiasis endemicity. Between
1994 and 1999, a significant overall decrease in prevalence (by
stool examination) was observed (from 4.3% to 1.78%, p<10-7). As
population, environment, knowledge may have considerably
changed since last survey in 1999 a new survey was planned in
2005, a new survey was planned to reevalue S.mansoni prevalence
and make possible public health interventions adjustment. Results
of epidemiological and parasitological datas (stool examination by
Kato-Katz method), malacology assessment (high schistosomiasis
prevalence areas), will be presented, discussed and compared with
previous investigations. Knowledge-Attitude-Practice evaluation
in teachers and children of schools with high and low prevalence
(randomly selected) will complete the presentation.
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IMPACT OF SCHISTOSOMIASIS IN UGANDAN CHILDREN
ON ANAEMIA AND HAEMOGLOBIN LEVELS
WEBSTER J.P.1, FENWICK A.1, KABATEREINE N.2, KOUKOUNARI A.1
1. Schistosomiasis Control Initiative, LONDON, UK
2. Vector Control Division, Ministry of Health, UGANDA, AFRICA

Parasitological and morbidity data were collected from 5563
Ugandan children from 36 randomly-sampled schools before and
12 months after treatment with praziquantel and albendazole. We
examined the relationship between S.mansoni prevalence and
intensity, hookworm infection, age and gender on anemia and
haemoglobin levels using multivariate logistic regression. The
changes in Hb levels were modeled through 3-level linear hierarchical models, level 1: the two periods of interest, 2: the children
and 3: the schools. For 2788 children examined at both time points,
the prevalence of anaemia decreased from 50.0% at baseline to
45.8% at follow-up. Intensity of infection, and the home district,
were significant predictors of childhood anemia at baseline, and
district was a significant predictor at follow-up. At base-line, children with moderate (100-400 epg) and heavy infections (>=400
epg) with S.mansoni, had significantly lower Hb (p-values<0.001)
compared to uninfected children, and there was an overall increase
in Hb counts of 0.873 g/litre after treatment. The difference
between the two time points in the Hb counts among uninfected
and infected children was not significant, yet the results suggest
that anemia is associated with schistosomiasis in Ugandan children,
and reduced following anti-schistosome and deworming
chemotherapy.
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MOLECULAR CHARACTERIZATION OF A SCHISTOSOMA
MANSONI GENE AND IDENTIFICATION OF ITS PARTNER
PROTEINS THROUGH TWO HYBRID SYSTEM
PINHEIRO C.2, STAUB O.1, RABELO E.2

SCHISTOSOMA HAEMATOBIUM (SH) INFECTION AMONG
ATTENDERS OF MUNICIPAL FREE CLINICS INPARIS,
FRANCE: IS SH A PUBLIC HEALTH PROBLEM OUTSIDE
AFRICA?

1. UNIL, LAUSANNE, SWITZERLAND
2. UFMG, BELO HORIZONTE, BRAZIL

DEROUINEAU J.1, GUESNON M.S.1, ROUVIER J.1, SQUINAZI F.1,
DENIAUD F.2, COLLIGNON A.1, AYACHE B.1
1. Direction de l’Action sociale, de l’Enfance et de la Santé de Paris,
PARIS, FRANCE
2. D.A.S.E.S., PARIS, FRANCE

A Schistosoma mansoni gene cloned from an adult cDNA library,
was named SMPHAPI due to the homology found to a human
gene called PHAP1. SMPHAPI presents 52% homology, at its
amino terminal region, to various gene coding to proteins that
belong to the superfamily of leucine rich repeat (LRR). These class
of proteins are usually involved in protein-protein interactions
associated with different activities. including protein phosphatase
2 inhibition, cell cycle regulation, gene regulation and signaling
pathways. Yeast two-hybrid assay was performed aiming at identify the possible protein partner. After all selection tests, 46 possible partners were detected, all clones were sequenced and analyzed in databases programs. As a result there were 10,9% of
false positive clones, 32,6% of genes homologous to genes of S.
mansoni, 36,9% of genes homologous to S. mansoni ESTs
(expressed sequence tag), 6,5% of genes homologous to genes of
others organisms, 4,4% without homology, and 8,7% of chimera
clones. Albeit all the tests performed a definite partner was not
identified. As this protein posses two possible interaction
domains, the acidic C-terminal region besides the N- terminal one,
it is conceivable that it exercise its function by performing interactions with at least two genes, justifying the high number of
selected clones. Future works involving others techniques such as
pull down, will be performed using the selected partners.

The “Consultations de Dépistage et d’Orientation” (CDO) are free
medical consultations for precarious populations,created in 1998
by the Health Department of Paris. Within this framework, some
infectious disease are proposed forscreening to the attenders,
according to epidemiological factors. SH is the second most frequent finding, after Hepatitis B Virus infection (HBV). More than
half of the patients come from Sub-Saharan Africa.
Objective: how to ensure appropriate screening and care of SH
infection?
Methods: to describe CDO of the new patients seen between
1/01/03 and 31/12/03; to describe the screening of SH infection in
this population, the parasitologic test of urine and the access to
treatment.
Results: more than a thousand people have consulted for the first
time in CDO in 2003 in one of the free clinics thatoffer this service. Sex-ratio (M/F) is 2, three out of 5 patients originate from SubSaharan Africa and 6 to 7 out of 10 are shelter residents.
Parasitologic tests of urine have been performed among 230
patients and found 25 positive results: viable eggs of SH (10.8%).
All 25 patients are male, 23/25 are aged under 35, and originate
from Mali (21), Senegal (2) or Mauritanie (2). Sociocultural attitudes of the patients are: -indifference, - feeling of shame to talk
about it; -misconceptions about thetransmission mode.
Recommendation: we want to remind physicians in non-tropical
countries to think of SH when a patient originates from Africa. If
all patients originated from endemic regions had undergone the
parasitologic screening in 2003, we would have detected 40 more
cases of SH infection. If treated, it could avoid severe urological
complications, which arerare but represent a high care cost.
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PRESENT SITUATION OF SCHISTOSOMA MEKONGI
INFECTION IN CHAMPASACK PROVINCE, LAO PDR.
NAKAMURA S.6, MATSUDA H.5, KIRINOKI M.5, HABE S.3,
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P703

ELECTROPHORETIC ANALYSIS OF ADULT SCHISTOSOMA
MANSONI AND SCHISTOSOMA INTERCALATUM ANTIGENS
SAME-EKOBO A., SAME-EKOBO A., KUETE T.
University of Yaounde, YAOUNDE, CAMEROON

A collaborative investigation on distributions of Schistosoma
mekongi infection in human, animal and snail host was performed to develop future concrete strategy for elimination of the
disease in Lao PDR. In March 2004, the results of stool examination conducted at 7 villages that contained 2 newly surveyed
ones, revealed in between 20% to 50% of high endemic prevalence. Children in 10-15 years of the age group were the most
prevalent at 60% was confirmed. Adult developed stage patients
were also confirmed in the area. No egg was detected at 19 samples of fresh pig stools collected among the villages. On the snail
vector collections, both alpha- and gamma- race Neotricula aperta snails were confirmed at the shallow rocky branch streams of
Mekong. A survey for animal reservoirs and the intermediate
hosts are still in progress. Also, further survey results on mass drag
treatment, the relationship to other helminthic infections in the
areas and school-based study results to estimate the geographic
distribution of the scistosomiasis are to be discussed in this study.

Crude extracts of adult Schistosoma mansoni and Schistosoma
intercalatum were done through analytic separation by SDS-PAGE
in 10% polyacrylamide gel followed by western blot and immunodetection with pools of human sera. Sera tested consisted of of
pool control sera, a pool of human sera harboring monospecific
infection with S. mansoni, S. intercalatum or S. haematobium as
shown by parasitologic analysis. These processes showed that no
antigen reacted with the pool of control sera in the two extracts.
In S. mansoni whole worm extract,10 antigens reacted with
homologous infection serum, 3 antigens reacted with S. intercalatum infected serum and 3 antigens reacted with S.haematobium infected serum. 9 antigens were specific to S. mansoni whereas 1 antigen reacted with all three sera. In Schistosoma intercalatum whole worm extract, immunoprecipitation revealed that 8
antigens reacted with S. intercalatum infected sera, 9 antigens
reacted with S. haematobium infected sera and 7 antigens reacted with S. mansoni infected sera. 5 antigens reacted with three
sera, 1 antigen appears to be specific to S. intercalatum. Some
crossreactive antigens reacted only one serum. Two antigens
reacted both with pools of sera from. S. intercalatum and S.
haematobium infected patients. One antigen reacted both with
S. intercalatum and S. mansoni infection sera. This study shows
that S. mansoni and S. intercaltum adult worm extracts are mixtures of antigens of different molecular weights among which
there are species specific antigens and antigens shared between
two or three schistosomes species.
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microscopy. The Readiview was also shown to be a convenient
platform to photograph salient taxonomic features of adult schistosome worms and(or) eggs thereof. As the Readiview is more
robust, better portable, both in size and weight, than the traditional compound microscope and at least a tenth of the cost of
purchase, a total change in the logistics of surveillance in the field
is possible and could also be a cheaper alternative to better
empower peripheral health centers where compound microscopes are absent.
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THERAPEUTIC EFFECT OF SOMATOSTATIN
IN SCHISTOSOMA MANSONI CAUSED LIVER FIBROSIS
CHATTERJEE S.1, VROLIX G.1, SEGERS M.2, DEPOORTERE I.3,
PEETERS T.3, VAN MARCK E.1
1. University of Antwerp, ANTWERP, BELGIUM
2. UCB Pharma, BRUSSELS, BELGIUM
3. GI Hormone Lab, Gasthuisberg, LEUVEN, BELGIUM
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The neuropeptide somatostatin is one of the major regulatory
peptides in the central nervous system and the digestive tract.
Our recent work has delineated an association between liver
fibrosis and low levels of endogenous somatostatin plasma levels
in Schistosoma mansoni infected subjects. Based on these results
we explored the therapeutic potential of somatostatin in a mouse
model of hepatic fibrosis associated with S. mansoni infections.
Methods: Groups of S. mansoni infected Swiss mice were maintained till weeks 10 and 14, and then somatostatin (somatostatinucb®, UCB Pharma, Brussels) therapy delivered in two regimenseither a one-day or two day-treatment. All animals were sacrificed one week after therapy and controlled for liver, spleen and
total body weight. Liver fibrosis was assessed from the spectrophotometric determination of tissue hydroxyproline.
Circulating somatostatin levels were measured by means of a
radio-immuno assay. GraphPad Prism® was used for statistical calculations. Results: Somatostatin administration showed little toxicity. After somatostatin treatment mean egg counts per liver section (43.76±3.56) were significantly reduced as compared to the
egg counts in untreated mice after 10 weeks of infection
(56.01±3.34) (P=0.03). Similar significant reduction in parasite egg
counts were also observed after somatostatin treatment at 14
weeks of infection (56.62±3.02) as compared to untreated animals (69.82±2.77)(P=0.006). Infection with S. mansoni caused
increased hydroxyproline levels (9.37±0.63µmol at wk10;
9.65±0.96µmol at wk14) as compared to uninfected animals
(1.06±0.10µmol). Treatment with somatostatin resulted in a significant decrease in hydroxyproline levels both at wk10
(4.76±0.58µmol) and at wk14 (5.8±1.13µmol) (P=0.01; 0.03 respectively). Endogenous somatostatin levels were increased at wk10
(297±37.24pg/ml) and wk14 (206±13.30pg/ml) of infection as
compared to uninfected mice (119±11.99pg/ml) (P=0.01; 0.008
respectively). Conclusion: Our experiments reveal an antifibrotic
effect of somatostatin in schistosomiasis. We have previously
shown that the somatostatin receptors SSTR2 and SSTR3 are present on the parasite egg and worms. We therefore hypothesize
that somatostatin either destroys parasite eggs or reduces their
secretion of fibrosis inducing mediators. Our data suggest
somatostatin may have therapeutic potential in S.mansoni mediated liver pathology.

INTESTINAL SCHISTOSOMIASIS MORBIDITY:
AN EPIDEMIOLOGICAL ASSESSMENT OF DISTENDED
ABDOMINAL SYNDROME IN SCHOOL CHILDREN
IN UGANDA
STOTHARD J.R.1, BALEN J.2, KABETEREINE N.3, TUKAHEBWA E.3,
KAZIBWE F.3, UTZINGER J.2, WHAWELL S.4, WEBSTER J.4,
FENWICK A.4
1. Natural History Museum, LONDON, UK
2. STI, BASEL, SWITZERLAND
3. Ministry of Health, KAMPALA, UGANDA
4. Imperial College London, LONDON, UK

We attempted to measure and determine the prevalence and distribution of distended abdomens among schoolchildren across a
range of eco-epidemiological settings in Uganda and assess if
there was a clear relationship with S. mansoni before and 1 year
after anthelmintic treatment. Our initial patient database consisted of a cross-sectional survey of 4354 children across 8
Ugandan districts at baseline with a longitudinal follow-up of
2,644 (~61%) 1 year later. On both occasions parasitological, biometric and clinical data were collected for each child. At baseline,
the total prevalence of intestinal schistosomiasis was 44.3% and
distended abdomens, defined as an abdominal circumference
ratio (ACR) in excess of 1.0, were observed for 10.7% of all children and were overdispersed between districts. The distended
abdomens of several children were particularly severe, approaching 1.2 and these children were referred to local hospital.
Multivariate regression analysis revealed that S. mansoni infections accounted for only a small fraction of the observed variation
in ACRs but was statistically significant. This might imply that
other factors such as nutrition were involved although the single
point prevalence/intensity measures likely failed to reflect the
duration and severity of infection history, thereby confounding a
relationship with chronically evolved morbidity. The striking differences in the health status and incapacity of schoolchildren with
elevated ACR scores and the overdispersion amongst schools warrants further examination to elucidate the precise aetiology of
this condition, particularly so in light of the subsequent mortality
of a hospital referred child.
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FIELD EVALUATION OF THE MEADE READIVIEW
MICROSCOPE FOR DIAGNOSIS OF INTESTINAL
SCHISTOSOMIASIS

TOXICITY OF IMIDAZOLIDINE DERIVATIVES
ON THE ADULT WORMS OF “SCHISTOSOMA MANSONI”
MAINTENED “IN VITRO”

MATHIESON W.1, KAZIBWE F.2, TUKAHEBWA E.2,
KABATEREINE N.2, STOTHARD J.R.3, WEBSTER J.4, FENWICK A.4
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Universidade Federal de Pernambuco, RECIFE, BRASIL

Schistosomiasis is considered the most important of the human
helminthiasis in terms of morbidity and infection. It was reported
by WHO that 200 million people are infected. Resistance to
anthelmintics has occurred in schistosomes. Since chemotherapy is
used to control schistosomiasis and because drug resistance has
appeared, the present work was undertaken to examine the antischistosomal effect of imidazolidine derivatives: 3-Benzyl-5-(3-fluoro-benzylidene)-1-methyl-2-thioxo-imidazolidin-4-one (JT-53), 3benzyl-1-methyl-5-(4-methyl-benzylidene)-2-thioxo-imidazolidin4-one (JT-63), 3-benzyl-5-(4-methoxy-benzylidene)-1-methyl-2thioxo-imidazolidin-4-one (JT-68), 3-(4-chloro-benzyl)-5-(4methoxy-benzylidene)-1-methyl-2-thioxo-imidazolidin-4-one (JT69) and 3-biphenyl-4-ylmethyl-5-(4-methoxy-benzylidene)-1-

We evaluated a novel, cheap handheld microscope, the Meade
Readiview, for inspection of faecal smears for diagnosis of intestinal schistosomiasis by comparison of the sensitivity (SS) and
specificity (SP) and positive predictive value (PPV) and negative
predictive value (NPV) with data obtained by conventional compound microscopy. A total of 685 Ugandan children from 31 primary schools were examined and total prevalence was of
Schistosoma mansoni was 45% but prevalence by school ranged
widely. Using the Readiview, the SS and SP was 85% and 96%
respectively. Owing to the poorer movement control of the glass
slide on the Readiview stage, faecal smears with less than 4 eggs
could be overlooked; the PPV and NPV was 95% and 88% and
estimating prevalence by school was within ±7% of conventional
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methyl-2-thioxo-imidazolidin-4-one (JT-72). The S. mansoni strain
BH (Belo Horizonte, MG, Brazil) was routinely maintained in our
laboratory by standard passage through Biomphalaria glabrata.
Adult male and female worms, obtained by perfusion, were maintained suspended in appropriate medium (RPMI-1640). The effect
on the viability of worms was examined by incorporating the
drug with the doses: 80.5, 161, 322 and 644É mol L-1. After 8 days
of drug addition, the viability was observed and showed at the
mortality was total in all the drug with the doses 322 and 644É
mol L-1. Our results indicate that these compounds are deleterious to S. mansoni maintained in vitro.
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LIVER DISEASE DUE TO SCHISTOSOMA INTERCALATUM
GERMANO NUNO1, MENDONÇA PAULA1, MURINELLO
ANTONIO1, CAMPOS CELESTE1, GRÁCIO AMÉLIA2
1. Hospital de Curry Cabral, Internal Medicine 1 and Pathology Units,
LISBOA, PORTUGAL
2. Instituto de Higiene e Medicina Tropical, Helmintology Department
LISBOA, PORTUGAL

Clinical report: A 27year-old woman of STomé Island living in
Portugal for 7 years was admitted on FEB05 after 6 months of
lamivudine therapy for suspected HBV hepatitis, although she did
2 doses of HBV vaccine on 1998 with unknown basal serology.
Dated from SET03 she had variable leukopenia, %eosinophilia,
thrombocytopenia, low %prothrombin time, and from FEB04
borderline transaminases, HBV serology favouring carrier state
and undetectable DNA HBV.
On admission: she was asymptomatic and had moderate
hepatomegaly/splenomegaly. She usually swimmed in a river during childhood/adolescence and had frequent undiagnosed
abdominal colics and sometimes mucus on stool.
Lab test: no anemia, leukopenia varying from 2600-1600/mm3,
%eosinophilia 4.8-11.5, thrombocytopenia 80000-63000/mm3,
%prothrombin time 58.2%, INR 1.50, APTT 30.4”, bilirubin 0.5
mg/dl, alk. phosp. 66 UI/L, transaminases UI/L: GOT 44/74, GPT
58/176, positive serology for Schistosomiasis (hemaglutination)
1:360. Hepatoportalsplenic ECO/Doppler: diffuse heterogenic
hepatomegaly, splenomegaly, patent hepatopetal flux of
portal/splenic veins, numerous venous collaterals: portal hypertension. Liver biopsy: portal septal fibrosis, scarce inflammatory infiltrate, no granulomas, two ova of Schistosoma intercalatum, negative evidence of HBV. Rectal biopsy: many subepithelial/submucosal
ova of Sch. intercalatum, mostly calcified. Therapy: Praziquantel in a
one day divided dose of 2500 mg, with good therapeutic response.
Conclusion: Schistosoma intercalatum can cause liver fibrosis and
portal hypertension.
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PROBABLE TRANSMITTERS AND RESERVOIRS
OF THE ESQUISTOSOMIASIS IN ARGENTINA
BORDA C., REA M.1, BENITEZ O., MOSQUEDA L.
Centro Nacional de Parasitologia y Enfermedades Tropicales, Facultad de
Medicina, Universidad Nacional del Nordeste, CORRIENTES, ARGENTINA

Schistosomiasis is transmitted by snails of fresh water, this disease is
endemic in countries in the Old and New World. In Brazil, it is in
expansion toward the south, in border areas with the Argentina,
where the disease doesn’t still exist. The province of Corrientes is
located in the humid subtropical region of Argentina that limits
with the Brazil. Experimental infections of snails and rodents of
aquatic habits that share the same habitat, are being carried out
with Schistosoma mansoni natives of Brazil, with the objective of
evaluating the role as potential transmitters and reservoirs of the
schistosomiasis. Biomphalaria tenagophila snails from Rincón de
Vences were susceptible (7,0%) and compatible (Class II) to the individual infection with 10 miracidia of SJ2 strain of S. mansoni. With
the cercariae sheding (100) for these snails, it was possible to infect
one specimen of Holochilus braziliensis. On the 83th days after exposure, the eggs of S. mansoni were eliminated with feces. With the
miracidia obtained from egg, two snails (33.3%) of six B. tenagophila were infected. This ecological niche has a precarious environment
for the human health, the poverty, faulty sanitary infrastructure and
migrations without sanitary control through the frontier These
results showed that in the chain of transmission of the schistosomiasis, the infected man is the only link that lacks in these places.
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ANTI-SCHISTOSOME EFFICACY OF ARTESUNATE
WHEN ADMINISTERED AS A CURATIVE TREATMENT
OF MALARIA ACCESS

P709

BOULANGER D.1, DIENG Y.2, CISSÉ B.3, REMOUÉ F.4,
CAPUANO F.4, DIÈME J.L.4, MILET J.4, NDIAYE T.4, SOKHNA C.4,
GREENWOOD B.3, SIMONDON F.5

INTENSITY OF S. MANSONI INFECTION AND HBSAG
CARRIER STATUS ARE ASSOCIATED WITH
DEVELOPMENT OF HEPATIC PERIPORTAL
THICKENING/FIBROSIS: A LARGE-SCALE COMMUNITY
BASED STUDY IN ETHIOPIA.

1. Institut de Recherche pour le Développement, DAKAR, SENEGAL
2. University Cheikh Anta Diop, DAKAR, SENEGAL
3. London School of Hygiene and Tropical Medicine, LONDON, UK
4. Institut de Recherche pour le Développement, DAKAR, SENEGAL
5. Institut de Recherche pour le Développement, MONTPELLIER, FRANCE

BERHE N.1, MYRVANG B.2, GUNDERSEN S.3
1. Institute for International Health, University of Oslo, OSLO, NORWAY
2. Centre for Imported and Tropical Diseases, OSLO, NORWAY
3. Sorlandet Hospital, KRISTIANSAND, NORWAY

Among artemisinin derivatives, artesunate is known to be highly
effective against uncomplicated malaria attacks. In parallel, there is
some evidence that it can also alleviate schistosome infections.
Therefore, we investigated whether the curative treatment of acute
malaria in senegalese children less than 6 years old could also have
in impact on their level of infection with Schistosoma haematobium.
The study took place in the rural site of Niakhar, located 150 kms
east of Dakar, in November and December 2003. Clinical malaria was
defined as an episode of fever (auricular temperature of 37.5º C or
history of fever) associated with asexual Plasmodium falciparum in
peripheral blood. Schistosome burdens were assessed by three daily
urine filtrations at Days 0-1-2 (pre-treatment) and Days 28-29-30
(post-treatment). Among the 27 children who were excreting schistosome eggs on the day of treatment, 12 receivedthe combination
sulfadoxine/ pyrimethamine (Fansidar®) single dose + artesunate
three daily doses, the other 15 children receiving amodiaquine three
daily doses + artesunate three daily doses. The overall (n = 27) cure
rate and reduction of the mean number of excreted eggs were
92,6% and 94,5%, respectively. In contrast, no statistically significant
difference was observed between the two chemotherapeutic combinations suggesting that artesunate was sole responsible for the
anti-schistosome effect. Our findings support the fact that the use
of artesunate to treat uncomplicated malaria clinical cases can kill
two birds with one stone by also sharply reducing the Schistosoma
haematobium loads harboured by pre-school african children.

To elucidate the patterns and determinants of morbidity in S.
mansoni infection, a community based study was undertaken
involving 2451 subjects from four villages with differing endemicity. Overall prevalence of infection, reported blood in stools, and
schistosomal periportal thickening/fibrosis (PPT/PPF) was 65.9%,
35.8% and 4.6%, respectively. School age children, 6 - 18 years,
comprised 44% of the population and harboured 63% of all S.
mansoni infections with more than 100 eggs per gram of stool
(epg). Prevalence of reported blood in stools and PPT/PPF
increased significantly with increasing community prevalence and
intensity of S. mansoni infection. Using multiple logistic regression, intensity of S. mansoni egg excretion >100 epg, HBsAg carrier status, increasing age and male gender were significantly
associated with the development of PPT/PPF. On the other hand,
after controlling for age and S. mansoni infection, subjects with
other intestinal helminth infections were at a lower risk of developing schistosomal PPT/PPF. Since children have highest prevalence and intensity of infection, the currently recommended
school-age targeted chemotherapy, combined with focal molluscicidal application, proper sanitation and provision of safe water
can be expected to substantially reduce overall prevalence of, and
morbidity due to schistosomiasis mansoni.
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DO BIRD SCHISTOSOME AND ECHINOSTOME LARVAE
CHANGE THE THERMAL BEHAVIOR OF THEIR SNAIL-HOST?

IVERMECTIN IMPOSES SELECTION PRESSURE ON
A P-GLYCOPROTEIN HOMOLOGUE FROM ONCHOCERCA
VOLVULUS: LINKAGE DISEQUILIBRIUM AND HAPLOTYPE
DIVERSITY

ZBIKOWSKA E.
Nicholas Copernicus University, TORUN, POLAND

GUERRIERO S., ARDELLI B., PRICHARD R.
The objective of this study was to determine whether individuals
of Lymnaea stagnalis naturally parasitized with Trichobilharzia
szidati and Echinostoma revolutum can generate so-called
“behavioral fever”, which means the migration of ectothermic
animals to wormer microhabitats, against larvae of those parasites. Thermal preferences of each snail were examined in an
oblong thermal gradient during 48h observation. Uninfected animals under study chose higher temperatures than those releasing
cercariae of parasites. Infected snails kept in constant temperature lived shorter than uninfected ones. At high temperature they
released more cercariae per day than at low temperature.
Temperature had a great influence on the longevity of emerged
cercariae. The thermal behavior of infected snails is not a symptom of behavioral fever but probably can play a therapeutic role
in the host.

McGill University, STE-ANNE-DE-BELLEVUE, QC, CANADA

Widespread use of ivermectin (IVM) as part of the Onchocerciasis
Control Program (OCP) in West Africa, in some areas for 15 years,
could have restricted genetic diversity of the human filarial parasite Onchocerca volvulus. nematodes have been linked with IVM
sensitivity. In O. volvulus 0 introns. The 2151bp 5’-flanking region
has several transcription factor recognition sequences. The genetic diversity of the entire gene was examined in four O. volvulus
populations from the Volta Region of Ghana. Several loci showed
significant selection in treated worms. Reduced gene diversity,
increased equilibrium were associated with increasing IVM treatment. The number of loci in linkage disequilibrium (LD) decreased
with treatment and with time. The use of IVM for onchocerciasis
control has imposed strong selection on O. volvulus populations,
reducing gene diversity and disrupting LD. The reduced genetic
diversity is reminiscent of that observed in IVM resistant gastrointestinal nematodes.
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ADAPTATION AND EVOLUTION OF SCHISTOSOMA
SPECIES IN RESPONSE TO CHEMOTHERAPUETIC
PRESSURE
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KNOWLEDGE OF HOUSEHOLD REPRESENTATIVES
CONCERNING LYMPHATIC FILARIASIS AND ITS CONTROL,
SAMARAI MURUA DISTRICT, MILNE BAY PROVINCE,
PAPUA NEW GUINEA

LAMBERTON P.H.L.1, FENWICK A.2, WEBSTER J.P.1
1. Imperial College London, LONDON, UK
2. Schistosomiaisis Control Initiative, Imperial College London, LONDON, UK

Knowledge on how the phenotype and genotype of Schistosoma
populations change in response to praziquantel (PZQ) pressure
may have important implications for the success of control programmes where mass chemotherapy is implemented. This study
concerns the development and application of genetic and phenotypic markers and the monitoring and surveillance of the human
parasite, Schistosoma mansoni, under differing chemotherapeutic
and environmental pressures, both within the field and laboratory. Initial field data on S. mansoni infections in primary school children from Lake Victoria, Uganda, revealed that 80.6% of children
were still excreting eggs 1 week post-treatment with 40 mg/kg
PZQ, and 39.9% of these had counts >100 epg. Four weeks posttreatment 23.9% of children were still excreting eggs with 2.9%
having counts >100 epg. Initial laboratory results on S. mansoni
reveal a potential cost of PZQ resistance, characterized as a 39.4%
reduction in cercarial output and a 39.1% reduction in infectivity
to the definitive host. PZQ-resistance parasite lines were also associated with increased virulence to their snail intermediate host.

LEGGAT P.A.1, SELVE B.3, CARRON J.1, HIAWALYER G.2,
MELROSE W.1, WYND S.1, DURRHEIM D.N.1
1. James Cook University, TOWNSVILLE, AUSTRALIA
2. Department of Health, PORT MORESBY, PAPUA NEW GUINEA
3. Divine Word University, MADANG, PAPUA NEW GUINEA

Background: Papua New Guinea has the greatest remaining burden of lymphatic filariasis (LF) in the Western Pacific Region. Little
is known about community knowledge of LF and the five-year
MDA program for LF control at Misima, Samarai Murua District,
Milne Bay Province.
Methods: During 2001-2, 276 household representatives in 14
rural village sites were surveyed by structured interview.
Results: Most household representatives had heard about LF (255,
92%), but only 37% (96) believed they were at risk of the disease.
Most knew that LF (197, 80%), elephantiasis (184, 75%) and filarial fevers (171, 77%) resulted from a mosquito-borne disease, but
fewer linked hydrocoeles (21, 9%) with a mosquito-borne disease.
Most thought LF could be cured (174, 67%) and virtually all
believed that LF could be prevented (252, 84%). Household representatives were aware of the LF control program (218, 84%),
reporting that the program had visited their village in the past
year (242, 98%) and high treatment adherence (218, 89%). MDA
was generally reported as beneficial (200; 94%) with few problems reported (9, 4%) and the visiting MDA program team was
the main source of information concerning LF (91, 45%) and the
MDA program for LF control (141; 72%).
Conclusions: Although LF knowledge and treatment adherence
amongst household representat depend on annual pulsed exposure
to the MDA program. The non-MDA program areas are adjacent to
the MDA program areas and the risk of importation and re-establishment of LF following program termination is a concern. The perception of limited risk should be addressed through education.
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ONCHOCERCIASIS CUTANEOUS MANIFESTATIONS
IN A TRAVELLER RETURNING FROM CAMEROON
EZZEDINE K.2, STEELS E.2, DHAUSSY I.2, HEENEN M.2, MALVY D.1
1. CHU St André, BORDEAUX, FRANCE
2. Hôpital Erasme-ULB, BRUSSELS, BELGIUM

Travellers to West Central Africa are, although rarely, at risk for
infection with Onchocerca volvulus. We describe the case of an
adventurous traveller who became infected with O. volvulus after
a 10-day-stay in rural Cameroon. Two years after his return, he
was diagnosed with a three-months history of dermatitis with
pruritus and fixed oedema of the right arm. He was successfully
treated by a unique dose of ivermectin with an additional treatment by doxycycline. The patient was followed-up during one
year after therapy without relapse. Such travellers experiencing
unusual dermatitis should prompt evaluation for onchocerciasis
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HOUSEHOLD SURVEY OF COVERAGE, TREATMENT
ADHERENCE AND ADVERSE EVENTS FOLLOWING MASS
DRUG ADMINISTRATION FOR LYMPHATIC FILARIASIS
CONTROL, SAMARAI MURUA DISTRICT, MILNE BAY
PROVINCE, PAPUA NEW GUINEA

INTRINSIC EFFICACY AND REAL IMPACT OF THE MASS
DRUG ADMINISTRATION (MDA) WITH
DIETHYLCARBAMAZINE (DEC) AND ALBENDAZOLE (ALB)
FOR THE ELIMINATION OF LYMPHATIC FILARIASIS (LF)
IN FRENCH POLYNESIA: A 3 YEAR RESULT.

LEGGAT P.A.1, SELVE B.3, CARRON J.1, HIAWALYER G.2,
MELROSE W.1, WYND S.1, DURRHEIM D.N.1

NGUYEN N.L., SECHAN Y., LEGRAND A.M., PLICHART C.,
TEURURAI S., HASCOET H.

1. James Cook University, TOWNSVILLE, AUSTRALIA
2. Department of Health, PORT MORESBY, PAPUA NEW GUINEA
3. Divine Word University, MADANG, PAUA NEW GUINEA

Institut Louis Malarde, TAHITI, FRENCH POLYNESIA

In 2000, the Pacific programme to eliminate lymphatic filariasis
(PacELF) was implemented in French Polynesia, based on the
annual MDA with DEC-ALB. Evaluation studies were carried out in
2 sentinel sites, Tevaitoa and Tahuata, in 2000 (pre MDA) and in
2003 (after 3 MDA). Despite a high coverage of MDA, 80% for
Tevaitoa and 88% for Tahuata, the microfilarial (mf) prevalence
has not significantly decreased, 7% in 2000 and 6.4% in 2003 for
Tevaitoa (n=1200), and respectively 9% and 7.6% for Tahuata
(n=630). Similarly, no significant change in the prevalence was
observed when using the immunochromatographic test (ICT),
respectively 12% and 14% for Tevaitoa, and 18% and 16% for
Tahuata. However, detailed analysis pointed out that in mf carriers who have really ingested the drugs, 44.9% had a mf clearance
and the mf density decreased as much as 85.5%. Besides, using
ICT, the antigenemia clearance was 46.7% after 3 annual treatments. The reason of this apparent paradox seems to be a significantly lower compliance in infected than in non infected people.
Our data highlight that, on a public health point of view, even
with an adequate intrinsic efficiency of the combination DECALB, a high coverage of the annual MDA, although necessary, is
not always sufficient to achieve LF elimination.

Background: Papua New Guinea (PNG) has the greatest remaining burden of lymphatic filariasis (LF) in the Western Pacific
Region. Little is known regarding the coverage, treatment adherence and adverse events following the five year MDA for LF control at Misima, Samarai Murua District, Milne Bay Province.
Methods: During 2001/2002 the 276 households of 842 villagers in
14 rural village sites were surveyed by structured interview.
Results: Most villagers received tablets during the last visit of the
MDA control team (716; 91%). Almost all villagers reported swallowing the tablets during this MDA visit (712/714; 100%) and during the previous visit (709/764; 93%). Most villagers reported no
adverse events (599; 91%). Adverse events reported included
dizziness (13; 2%), nausea/vomiting (3; 0%), itching (2; 0%) and
swelling (1; 0%), but 1% complained of multiple side effects (12),
and a few required further treatment (7, 3%). Some villages
reported feeling better after taking the tablets (26, 4%). Reasons
why villagers had not received tablets included age < 5 years (16,
31%), absence during campaign (6, 12%), pregnancy (16, 31%),
poor information (3, 6%), refusal (1, 2%) or other reasons (9,
18%). Some villagers took the tablets after the MDA team left
(20, 3%).
Conclusions: MDA coverage and treatment adherence for LF control in this district appears to be satisfactory. The prevalence of
reported adverse events is minimal.

P720

HIGH MORTALITY IN ONCHOCERCIASIS ASSOCIATED
EPILEPSY IN WESTERN UGANDA
KAISER C.1, KABAGAMBE G.2, KASORO S.2, ASABA G.2
1. Pediatrician, BADEN-BADEN, GERMANY
2. District Health Services, FORT PORTAL, UGANDA
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SCREENING FOR WOLBACHIA INFECTION
IN THE FILARIA WUCHERERIA BANCROFTI
(SPIRURIDA: ONCHOCERCIDAE) VAR. PACIFICA
AND AEDES POLYNESIENSIS (DIPTERA: CULICIDAE)

High mortality in onchocerciasis associated epilepsy in Western
Uganda If compared to industrialized countries. higher prevalence rates are found in developing countries, treatment facilities
are limited and the overall impact on disability and mortality is
probably much higher. Data on epilepsy mortality are scarce especially from rural Africa. The present study followed 61 epilepsy
patients, who were diagnosed in 1994 on the occasion of a study
on the association between onchocerciasis and epilepsy1. Follow
up visits to the area were done on 6-monthly intervals until 2001.
The age of patients ranged from 4 to 58 years (median = 15 years;
95% CL = 6-21 years). 18 patients(29.5%) died during the 7 years
of follow up, 4 patients were lost to follow up. In 11 patients, the
probable cause of death was related to epilepsy (Status epilepticus, sudden unexplained death in epilepsy, infected burns,
drowning). A crude mortality rate of 48 per 1000 person-years
was found (95% CL = 23-85 per 1000 person-years). If compared
to the expected general mortality in the local population1,2, a
standard mortality ratio of 3.7 was calculated. Our data show a
high mortality due to epilepsy, underlining the significance of the
disease and the need of improving care for epilepsy patients in
rural Africa.

PLICHART C., LEGRAND A.M.
Institut Louis Malardé, PAPEETE, TAHITI, POLYNÉSIE FRANÇAISE

Despite control programs based on communitary drug administration of diethylcarbamazine alone (1993 to 1998) and a combination of diethylcarbamazine and albendazole (2000 to 2005), filariasis remains a problem in French Polynesia. Alternative strategies
has to be fond in order to try to fight against this disease, targeted by the World Health Organization as a public health problem.
Wolbachia endosymbionts, maternally inherited intracellular aprotebacteriae, which infect a broad range of invertebrate host
like insects and filarial nematodes currently focus a great deal of
interest because of their suspected role in the pathogenesis of
filariasis and their potential usefulness in mosquito control. The
main purpose of the reported work was to check for the presence
of Wolbachia strains in the parasite as well as in its vector. A PCR
survey using primers amplifying the 16S ribosomal gene was performed. Screening of field-collected mosquitoes and microfilariae
from infected people indicated that these bacteriae are widespread in the filaria as well as in the vector. PCR amplification and
sequence analysis of wsp and ftsZ gene fragments lead to a positioning of Aedes polynesiensis Wolbachia in the phyletic subdivision A and Wuchereria bancrofti, var. pacifica Wolbachia in the
phyletic division D. Implications in possible improved treatment
regime and vector control strategy are discussed.

1. C. Kaiser et al.: Bull WHO, 1996, 74;361-672.
2. A.J. Coale et al.: Regional Model Life Tables. Academic press. New York
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INTEGRATION OF PRIMARY EYE CARE (PEC) WITHIN
COMMUNITY DIRECTED TREATMENT WITH IVERMECTIN
(CDTI) IN WEST AFRICA
NEGREL A.D.1, NEGREL L.1, CHOVET M.1, MARIKO S.2, CECCON J.F.1

MODELLING THE LOA LOA MICROFILARIAL RESERVOIR
IN CENTRAL CAMEROON ALLOWS PREDICTING
POPULATION AT RISK OF POST-IVERMECTIN SEVERE
ADVERSE EVENTS

1. OPC, PARIS, FRANCE
2. OPC, BAMAKO, MALI

PION S.1, FILIPE J.1, CLARKE P.1, GARDON J.2, BASAÑEZ M.G.1,
BOUSSINESQ M.3
1. Imperial College, LONDON, UNITED KINGDOM
2. Institut de Recherche pour le Développement, LA PAZ, BOLIVIA
3. Institut de Recherche pour le Développement, PARIS, FRANCE

The medical story of onchocerciasis,witch until recently was a mix
of individual and collectives tragedies, has largely benefited from
the OCP and APOC activities. Over the years, Ivermectin mass
treatment has moved from mobile strategies primarily used in the
very first days following Ivermectin donation to various forms of
community-based and then community-directed treatment. The
latest and widely used strategy is known as Community Directed
Treatment with Ivermectin (CDTI). This approach needs considerable efforts to involve affected communities in the planning,
implementation and monitoring treatment activities. Thousands
of Community Distributors have been trained over the years. They
represent to day in many remote areas of Africa, a potential
human resources to deliver health care (particularly eye care) at
the community level, after proper training. The Organisation
pour la Prévention de la Cécité (OPC), a NGDO based in Paris
(France), makes substantial efforts in three West African countries, to integrate Primary Eye Care within CDTI in order to screen
and provide surgical treatment to cataract and trichiasis patients
and prevent neo-natal conjunctivitis. This article refer to the
planned integration of PEC within CDTI activities in Mali.

Severe adverse events following ivermectin treatment may occur
in people harbouring high Loa loa microfilarial (mf) densities. In
the context of mass ivermectin distribution, it is crucial to identify factors associated with high Loa microfilaraemia and predict
the prevalence of these heavy infections. To this end, we studied:
(a) mf prevalence and intensity; (b) age-profiles of infection; and
(c) mf aggregation in 8,467 people living in 67 villages of central
Cameroon. Mf loads were assessed quantitatively by calibrated
blood smears, collected prior to ivermectin distribution. Sex specific age profiles of mf prevalence and intensity were explored
using, respectively, logistic and generalised linear regression (the
latter with negative binomial errors) including a hierarchical
structure accounting for a village level. Mf aggregation was
assessed by fitting the (zero-truncated) negative binomial distribution and estimating the k parameter by maximum likelihood.
In males, mf prevalence increased progressively from 15 to 50
years of age followed by a plateau. In females a plateau occurred
from 15 to 50 years followed by a significant increase. Amongst
microfilaraemic individuals, mf intensity did not change with host
age for either sex. The value of k varied around 0.3 independently of mf intensity, host age, and village (and thus level of
endemicity). Based on these empirical results, we illustrate the
possibility of predicting the prevalence of heavy mf loads given
the prevalence of microfilaraemia in the community.
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TENTATIVE ERADICATION OF LYMPHATIC FILARIASIS
(WUCHERERIA BANCROFTI VAR PACIFICA) IN FATU HIVA
(FRENCH POLYNESIA) WITH CONCOMITANT USE OF
DIETHYLCARBAMAZINE MEDICATED SALT AND ANNUAL
MASS TREATMENT WITH DIETHYLCARBAMAZINE AND
IVERMECTINE

P724

NGUYEN N.L.1, MOULIA PELAT J.P.2, NICOLAS L.3, PLICHART C.1,
HASCOET H.1

PREVALENCE OF FILARIASIS IN SYMPTOMATIC PATIENTS
IN MOYEN CHARI DISTRICT, SOUTH OF CHAD

1. Institut Louis Malarde, TAHITI, FRENCH POLYNESIA
2. Service de Santé, N’DJAMENA, TCHAD
3. Institut Pasteur de Paris, PARIS, FRANCE

BREGANI E.R.1, ROVELLINI A.1, MBAÏDOUM N.2, ZIGLIOLI E.1,
ARIOLI M.1
1. Ospedale Maggiore IRCCS, MILAN, ITALY
2. Hôpital Missionaire, GOUNDI, CHAD

From 1996 to 1998, a lymphatic filariasis (LF) eradication project
was implemented in a remote and isolated island of French
Polynesia, the Fatu Hiva island (Marquesas archipelago) where
microfilariae (mf) carriers prevalence was 9.6% (n=270). This strategy was based on the daily use of diethylcarbamazine (DEC) medicated salt (0.4% w/w) for cooking, combined with an annual mass
drugs administration (MDA) with DEC (6mg/kg) and ivermectine
(IVR) (400µg/kg). During this study the monopoly on salt was
obtained in Fatu Hiva and the annual MDA was supervised. After
2 years, the mf prevalence significantly decreased from 9.6% to
2% (p<0.0005), mf mean density in carriers also significantly
decreased from 151mf/ml to 1.6 mf/ml (p<10-5). Similarly, the antigenemia prevalence, by Og4C3 technique, significantly dropped
from 17.7% to 10.7% (p=0.015). However, regarding the infective
rate in mosquitoes (Aedes polynesiensis), performed by PCR technique, no significant reduction was observed (0,35% in 1996 and
0.17% in 1998), proving that LF transmission in vector still
occurred. Despite its efficacy, concomitant use of DEC medicated
salt and annual combination of DEC-IVR has failed to eradicate
lymphatic filariasis in an isolated polynesian endemic area.

A clinical survey has been performed in Goundi hospital - Moyen
Chari - south Chad. The district covers a region of 45 km of diameter, with a population of 121.000. In the period November 2000 January 2002, 167 symptomatic patients were enrolled (99 males,
mean age 36.8 years). In 164 cases Mansonella perstans microfilariae were isolated; in 5 cases Loa loa co-infection, and in one case
Wuchereria bancrofti co-infection were evident. In three cases
clinical diagnosis of L. loa and W. bancrofti infection was performed. Patients with W. bancrofti diagnosis had long time lived
in Nigeria and Cameroon. No cases of Onchocerca volvulus nor any
other microfilaria were found. Eosinophilia was present in 41% of
cases, with a mean eosinophils percentage of 14.6%. M perstans
burden didn’t show differences within sex. Main symptoms were:
pruritus (localised 74.5%, diffuse 52%), chest pain (35%), hydrocele (16% of males), cutaneous rash (13%), oedema (11.5%),
arthralgia (10%), impaired vision (9%). Symptomatic filariasis constitute thus a significant problem in term of morbidity and
resources in south Chad. The most frequent symptoms were likely
due to M. perstans and L. loa adult worm localisation in the skin,
in peri-ocular region, in thoracic region, likely in pleura, or in testicular region. It is likely that M. perstans infection is actually the
most common filariasis in South Chad, and the major responsible
for morbidity, at least in symptomatic patients. The low prevalence
of L. loa filariasis suggests that this infection is rare in this region
even if the real prevalence is likely more elevated. W. bancrofti
filariasis cases seem acquired abroad while no O. volvulus infection
was demonstrated.
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MANSONELLA PERSTANS FILARIASIS: OLD AND NEW
TREATMENTS
BREGANI E.R.1, ROVELLINI A.1, MBAÏDOUM N.2, MBAÏDOUM N.2,
ARIOLI M.3, ZIGLIOLI E.3
1. Ospedale Maggiore IRCCS, MILANO, ITALY
2. Hôpital missionaire, GOUNDI, CHAD
3. Ospedale Maggiore, MILAN, ITALY

In the period November 2000 - January 2002, 164 symptomatic
patients (98 males) with M. perstans filariasis were enrolled. They
were treated with different drugs alone or in combination at
standard dosages: Diethylcarbamazine (DEC), Mebendazole (100
mg bid for 28 days), Ivermectin 200 mcg/Kg bi-weekly for 3 subsequent administrations, Thiabendazole (3 grams in double
administration on days 1 and 8), DEC plus mebendazole 100
mg/day for 21 days (DM group). Subjects were considered as full
responders when a complete disappearance of blood microfilariae occurred. Overall response was calculated counting complete
and partial reduction of microfilariae. 129 treatments were correctly completed and analyzed. 17 not treated patients were
taken as control. In the DEC group 5% of patients were full
responders with an overall response in 85%. In the mebendazole
group 22% were full responders with an overall response in 83%.
In the ivermectin group no full responder was observed. In the
thiabendazole group 6% were full responders with 44% of overall response. In the DM group 37% were full responders, with an
overall response in 94.7%. DM was the most effective treatment.
Mebendazole and DM treatments resulted more effective than
DEC in full response rate. Ivermectin didn’t showed any efficacy.
Thiabendazole showed a small, but significant decrease in MB.
The association of DEC and mebendazole, produced better effects
than DEC and mebendazole alones. Both the eradication rate of
microfilariae and the overall response to treatment were significantly higher than with the single drugs.
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