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Foreword
Dear participants to the 6th ECTMIH, dear readers of
Tropical Medicine and International Health, it is with
great pleasure that we briefly present you this abstract
book summarising most of the contributions to the
congress. As for the 5th ECTMIH (Amsterdam 2007), this
book is published as a special issue of the journal Tropical
Medicine and International Health, bearing witness to the
close partnership between the Federation of the European
Societies of Tropical Medicine and International Health
(FESTMIH) and the journal.
Going through its contents gives us the precise feeling
that a truly European perspective of Tropical Medicine and
International Health is a reality, made visible here, and
meaning a unique blend of good science in the broadest
sense: fundamental research, clinical and epidemiological
studies, public health, true South–North research partnership (with many highly valuable contributions from
‘Southern’ researchers and professionals).
With the fundamental collaboration of the congress
committees we tried to design a programme in which all
these main components would be well balanced, and the
congress main focus on equity, human rights and access to
care would be recognisable. But the core of the programme
is the result of your contributions, and it is only after
surfing through these numerous abstracts that we can
confidently say that our goal has largely been reached.
Most of us health professionals and scientists dealing
with Tropical Medicine and International Health believe
that health, or more practically speaking, access to
health care of a reasonable quality standard, is a basic
human right. We work on research, or on health care, or
on public health, or on related fields, but we are not

‘neutral’ about these. Whatever our specific professional
field is, we chose to deal with diseases whose burden is
borne by the world’s poorest. This is mirrored by the
health problems of migrants to our wealthy countries,
which is the main topic of the Mediterranean Conference
on Migration and Travel Health, associated for the first
time with the ECTMIH.
While we are writing these notes, two media main
headlines are specifically related to the congress themes:
one is the pressure put by President Obama towards the
Health Reform in the US in order to ensure near-universal
health coverage there; the other is the daily news bulletin
about the ‘new influenza’, approaching 1000 deaths
worldwide since the pandemic started 3 months ago. A
comparable death toll will have been claimed in a few
hours, today, by just a few of the diseases this congress
deals with. We have a long way to go. Yet, we are
walking…
Caminante, no hay camino, se hace camino al andar…1
(Antonio Machado).
Thank you all for your contributions to the success of
Verona 2009, and do mark your next appointment in your
agenda already: the 7th FESTMIH Congress, Barcelona
2011 with its motto: ‘Global Change, Migration and
Health’.
Zeno Bisoffi
President of the FESTMIH and Chairman,
6th ECTMIH – Verona 2009
Manuel Corachan
Chairman, 7th ECTMIH – Barcelona 2011
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‘Traveller, there is no road; you make your path as you walk’.
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History of malaria eradication in Italy and
the Mediterranean
Malaria elimination in the Mediterranean: lessons learned
for a more ambitious goal
P. Ambroise-Thomas
Académie Nationale de Médecine de France, Paris, France

Malaria due to Plasmodium falciparum but also to P. vivax and
scarcely to P. malariae was endemic in Mediterranean countries. It
was eliminated several decades ago, first in southern European
countries (Italy, France), and then in the Maghreb and, more
generally, in southern Mediterranean countries. However, transmission (P. vivax) still occurs in parts of Turkey and the risk of
reintroduction exists everywhere because of the persistence of
potential vectors and of the frequency of imported cases (more
than 4500 cases in France annually). For a more ambitious goal,
several lessons can be learned from this experience: (1) malaria
eradication in the near future malaria appears unlikely, in the sense
of complete disappearance of the disease (due to P. falciparum but
also to P. vivax and P. malariae), with no risk of reintroduction.
This is a dream or a political slogan rather than a realistic hope. (2)
Malaria elimination in some areas is a more realistic goal but
remains difficult, even in areas with low to moderate transmission.
(3) Underestimating the medical importance of P. vivax malariaI
would be a serious mistake: this species is particularly difficult to
control (even more so, to eliminate) due to the long persistence of
asymptomatic infections. (4) Antimalarial campaigns must be
specifically adapted to the epidemiological and geographical
characteristics of each region. (5) Combating the parasites (antimalarial drugs and, in the future, vaccines) is only a part of the
solution: vector control is at least equally important, aiming at
limiting (or eliminating) the risk of new transmission from
imported cases. (6) Scientific progress (in vitro cultures, genomic,
proteomic, etc.), and new tools (artemisinin combination therapy,
vaccines) are obviously important but the key of the success
remains in the hands of well educated and active teams of
malariologists and particularly entomologists. (7) As malaria itself
will not be eradicated in the near future, the main and urgent goal
must be to eliminate malaria mortality, particularly in sub-Saharan
Africa where the disease kills more than 1.5 million children every
year.

tions, especially housing, were beginning to improve rapidly. Thus
contact between humans and vector mosquitoes, and mosquito
density fell. Throughout the early part of the 20th century, human
malaria in Europe continued to decline, largely due to vector

(a)

(b)

History of malaria eradication in Italy
G. Majori
Istituto Superiore di Sanità, Department of Infectious, Parasitic and
Immuno-mediated Diseases, Roma, Italy

The process of the recession of malaria from Italy during the first
half of the 20th century is the result of two combined events: the
discovery of the malaria transmission cycle matured within the
Italian School of Malariology and the subsequent legislative work
of the Italian parliament, making public health infrastructures a
high priority, defining the responsibility of the State, and fostering
the fight against malaria. Malaria retreated from Europe from the
mid-19th century onward, starting in England and The Netherlands, where human health, rural environments and living condiª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 1–29
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control measures which began to be implemented. In Italy, the
decline of malaria was not attributable to economic improvements, but rather to public health laws establishing the production
and sale of quinine by the State and the implementation of vector
control measures. Historically significant results were the Rockefeller Foundation’s support of malaria control in Italy during
1920s and 1930s, the establishment of a new and important
institution, the Stazione Sperimentale per la Lotta antimalarica
and the founding of the Istituto Superiore di Sanità. The success of
the Rockefeller Foundation’s cooperation in Italy can be attributed
to the friendship of two men: Lewis Hackett, posted to Italy by the
Foundation, and Alberto Missiroli, director of the station since
1925. The Stazione quickly became a focus of international
training. Missiroli, working closely with Hackett, developed a plan
that would have created an organization dedicated to research
leading to practical application, rather than research for its own
sake. After ten years of the Stazione’s operation, Alberto Missiroli
had the opportunity to develop his research program, paving the
way for his leadership of the beginning of the final stage of malaria
control in Italy after 1943. The United States Army that entered
Italy during the Second World War played an important role in
testing and applying a new insecticide, DDT. In September 1944, a
mixed Italian-American team headed by the Rockefeller Foundation’s officer Paul F. Russell and advised by Missiroli was
constituted. Using Paris green, pyrethrum, and DDT the unit
controlled the dramatic malaria resurgence created by the
retreating German army that destroyed the water control systems
around Rome and in the Pontine Marshes. Missiroli, at the end of
the war, demonstrated the efficacy and the feasibility of DDT
application in a pilot project carried out in the Tiber River delta. In
1946 Missiroli developed a five-year national plan (1947–1951)
for malaria control based on the use of DDT. Plasmodium
falciparum transmission was stopped just after one year of
spraying, 1 cycle/year at 2 g of DDT/square meter, and malaria
was eradicated from Italy few years later. In May 1955 the Eighth
World Health Assembly adopted a Global Malaria Eradication
Campaign based on the widespread use of DDT against mosquitoes and of antimalarial drugs to eliminate the parasite in humans.
The Italian experience reconfirmed the need of a well established
public health system, on which to build a successful malaria
eradication programme.

Clinical session
The Kabisa computer training program for tropical medicine
J. Van den Ende
Instituut Tropische Geneeskunde, Clinical sciences, Antwerp, Belgium

Kabisa, a computer based tutorial for tropical medicine, was
developed in 1992; the first version in dBase, the second in C++,
the third in MS Access XP. For developing countries it is a didactic
tool that challenges the student with cases electronically assembled
from a randomly generated disease and randomly chosen related
presenting symptoms. The student should find the diagnosis with a
set of disease characteristics, available in the context of a hospital
in developing countries. The logical engine is based upon both
pattern recognition and Bayesian logic. In the former version
(Kabisa III), a student could make the correct diagnosis with one
or two disease characteristics, if at least he had reached the
therapeutic threshold. This does not reflect a real clinical situation:
it might be that some elements with a high excluding power would
bring the disease again under the threshold. The tutor will suggest
the student to work this diagnosis out. However, he will always
test if the available disease characteristics have a sufficient sum of
excluding power to bring the final probability under the threshold;

2

otherwise this request would not make sense. This feature is a
modified application of the principle of the test-treatment threshold described by Pauker and Kassirer in 1980. Once the proposed
diagnosis is worked out correctly, the tutor will examine whether
other dangerous and treatable diagnostic hypotheses are still
active: if so, he will suggest testing them also. This is to avoid, for
example, that the diagnosis of flu is (correctly) made, while
meningitis has not been excluded appropriately. These new
features bring the Kabisa logic close to threshold-driven panoramic
clinical logic. During the session, examples will be presented to
demonstrate application of the logic. If wanted, detailed explanation of the programming can be given. Participants are invited to
bring their laptop; the program will be installed and distributed for
free.

Building a common framework on human
rights, equity and access to care
Making public health matter: research and advocacy to
address global health challenges
D. Sanders
University of the Western Cape, School of Public Health, Bellville, South
Africa

At current rates of progress sub-Saharan Africa will not achieve
any of the Millennium Development Goals. In health the
situation is especially bleak, with little or no substantive progress
since 1990. All key health indicators are at much worse levels
than in any other low and middle income countries (with the
exception of malnutrition in children under five in South Asia,
but there the situation is improving). Africa’s health crisis starkly
illustrates current global complex global public health challenges
such as rapidly widening health inequalities, and unprecedented
emergencies such as the pandemic of HIV/AIDS, tuberculosis,
malaria and other communicable diseases. Low and middle
income countries (especially the poor) are experiencing emerging
epidemics of chronic diseases and injuries, both earlier thought to
be mainly confined to middle-class and urban populations. This
bleak situation demands a reappraisal of existing priorities in
health policies, expenditure and research. Health research needs
to focus much more on both the growing divide in health status
between the world’s rich and poor, and on the unacceptable gap
between unprecedented knowledge about diseases and their
control and the implementation of that knowledge (the knowledge-implementation gap), especially in poor countries. Directed
and innovative research is needed to analyse the causes of this
situation and to point towards solutions at the global and local
levels, both within and outside the health sector – given that
inequitable economic globalization is leading to greater disparities in wealth between and within countries. This brief presentation commences with an overview of the crisis and its causes, in
health and health systems in low-income countries – with special
focus on Africa. It will emphasize the importance of research on
health determinants at both national and global levels, health
systems research and broad-based and effective public health
initiatives. Because interventions directed at health improvement
require for their optimal implementation infrastructure, equipment, supplies, and personnel of adequate quantity and competence, together with intersectoral actions to address the
underlying determinants of health, the term health systems is
increasingly used. The presentation will end with an example of
health systems research, particularly the type most concerned
with implementation, and an illustration of how research can
inform advocacy action.
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 1–29
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Human rights approach to health policy: the case of essential
medicines
H. V. Hogerzeil
World Health Organization, Essential Medicines and Pharmaceutical
Policies, Geneva, Switzerland

The human rights debate is moving from discussions on legal
principles towards practical implementation through political
compromise. In this regard the international human rights
movement can learn from practical experiences in the field, such
as WHO’s essential medicines programme, which has been in line
with human rights principles since its inception in the early 1980s
through its focus on equitable access to essential medicines, nondiscrimination and care for the poor and disadvantaged. On the
other hand, essential medicine programmes should now ensure
that all aspects of the rights-based approach are in place, and
work to support those governments who wish to translate their
international treaty obligations into practice. After a brief
overview of what the international human rights treaties and
national constitutions mention about access the right to health in
general, and access to essential medicines in particular, a
summary will be presented of successful court cases from
developing countries in which access to essential medicines was
claimed as part of the fulfillment of the right to health. The
question will then be discussed to what extent a rights-based
medicines programme is more than just a good public health
programme. Five assessment questions are used: (1) which
essential medicines are covered by the right to health? (2) Have
all beneficiaries of the medicine programme been consulted? (3)
Are there mechanisms for transparency and accountability? (4)
Do all vulnerable groups have equal access to essential medicines?
How do you know? (5) Are safeguards and redress mechanisms
in place in case human rights are violated? On the basis of the
above, the following practical recommendations are made for
health policy makers interested in putting the rights-based
approach into practice:
Ensure that constitutional and other legal provisions on the
fundamental right to the enjoyment of the highest attainable
standard of health, on the right to life and on the right to nondiscrimination are in place;
Specify the obligations of the government with regard to social
welfare, the provision of health care services and access to essential
medicines, with emphasis on vulnerable groups;
Develop and implement a national medicines policy to fulfill
these obligations, and collect disaggregated statistics to monitor
access by gender and vulnerable groups;
Create the necessary legal instruments for enforcement and
redress; and
Report regularly (e.g. every five years) on the progressive
realization of the right to health, preferably on the basis of
disaggregated statistics on access to essential medicines.
Finally, recent examples will be presented of how new
standardized measurements of access to essential medicines are
increasingly being used as a core indicator for government’s
commitment to the Right to Health.

Pathophysiology and severe malaria – from
basic knowledge to new therapeutic
approaches
Pathogenesis of severe malaria anemia
*P. Arese, O. Skorokhod and E. Schwarzer
University of Torino, Genetics, Biology and Biochemistry, Torino, Italy

Loss of RBC, a first major cause of malaria anemia (MA), is mostly
due to destruction of non-parasitized erythrocytes (RBCs) (91% of
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 1–29

lost RBCs) by largely unknown mechanism. Late-stage parasitized
RBCs (trophozoites) produce and release large amounts of
degradation products of peroxidized PUFAs, such as 4-hydroxynonenal (HNE). Hemozoin (HZ) is essential and instrumental in
the formation of HNE via non-enzymatic heme-catalysis. HNE
accumulates in host RBCs and can diffuse to adjacent cells, such as
in RBC rosettes. Co-incubation with or without physical contact of
parasitized and non-parasitized RBCs induced biochemical and
rheological changes in non-parasitized RBCs very similar to
changes induced by supplementation of HNE (5–50 microM) to
non-parasitized RBCs. In parasitized RBCs we observed (1)
formation of HNE-protein adducts in spectrin, band 3, band 4.1/
4.2 and actin; (2) reduced deformability and (3) increased
phagocytosis. Similarly, non-parasitized RBC co-cultured with
parasitized RBC, and HNE-treated RBCs showed (1) formation of
HNE-protein adducts and (2) reduced cell deformability proportional to the increase of HNE adducts: RBC deformability was
significantly altered (-40%) after treatment with 10 lM HNE, and
dropped almost to zero in presence of 640 lM HNE; (3)
significantly increased phagocytosis of RBCs by human monocytes
and the mouse monocytic THP1 line. Compared to control RBCs,
7.4 times more monocytes and 4 times more THP-1 cells
participated in phagocytosis; 53% more RBCs were phagocytosed
by monocytes and 150% by THP-1 cells. In conclusion, reduced
deformability and increased phagocytosis of circulating RBCs
carrying HNE adducts may increase their elimination by spleen,
BM and liver phagocytes in vivo. Increased HNE production in
circulation and direct transfer of HNE to RBCs in malaria may
contribute to altered physical behaviour of non-parasitized RBCs,
increase their phagocytic removal and thus contribute to anemia.
Dyserythropoiesis, a second major cause of MA, is characterized
by (1) altered morphology of erythroid precursors; (2) low
reticulocyte response; (3) normal production of erythropoietin
(EPO). In human bone marrow (BM) the erythroblastic island is
the elementary units of erythropoiesis in which a central macrophage (MAC) is surrounded by growing erythroid cells. In MA,
HZ-laden central MACs are very close to developing erythroid
cells. HZ-laden MACs produce and export potent lipoperoxidation products such as HNE. Present data indicate that HZ-laden
monocytes and HZ inhibited the development of erythroid cells
and generated HNE adducts on their surface. Co-incubated HZ
and HNE recapitulated growth inhibition and reduced expression
of glycophorin A, EPO and transferrin receptors in erythroid cells.
Incubation with HZ or HNE reduced dividing cells (G2/M) by 70–
50% while cells arrested in G0/G1- and S-phase were correspondingly increased. In conclusion, present data confirm the
inhibitory role of HZ, identify HNE as a inhibitory molecule, and
describe multiple molecular targets of HNE possibly involved in
the mechanism of malaria dyserythropoiesis and anemia.

Removing barriers to access to quality care:
successes and failures
Successes and failures in overcoming barriers to access of
quality care
A. Mills
London School of Hygiene & Tropical Medicine, Department of Public
Health & Policy, London, UK

This talk focuses on problems of poor access to quality care and
what can be done about it in low income countries. It draws on
analyses recently done for Working Group One of the High Level
Task Force on Innovative International Finance for Health
Systems, which fed into the recommendations of the Task Force.
Poor access to quality care is the end result of failures at multiple
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levels of a health system. In low capacity settings such as low
income countries, it is unlikely that it can be understood or
remedied at the service delivery level alone. Six levels can be
identified at which action might need to be taken. At the
community level, financial, cultural and knowledge barriers may
affect access. At the service delivery level, factors such as lack of
drugs, and poorly motivated health workers due to low salaries
and poor working conditions, may result in low quality care which
does not respond to community needs. These deficiencies may
originate from problems at the health sector policy and management level, where management systems are inadequate to ensure
drug supplies or good personnel management, for example. And
some problems at this level may have their roots in policies set at
the cross sector level, for example with respect to public service
rules on civil servant remuneration. Next, environmental and
contextual factors at the country level may affect access, for
example the weaknesses of institutions to ensure accountability of
governments to their constituents. Finally, for low income countries, the global level also contributes a set of problems which
affect access to care, such as the proliferation of global initiatives
and funding streams which provide fragmented and unpredictable
flows of funds. Removing barriers to access to care is thus likely to
require action at some, if not all these levels. Health systems need
strengthening in particular in the areas of governance, financing,
and provision of care, and the evidence base, though limited, can
help identify promising approaches. Governance involves providing leadership and strategic direction, including shaping the design
of the entire health system. Health system reform has been a
common response to perceived health system failings. Evidence on
the failures and problems of governance reform suggests that it is
best promoted through incremental, small-scale and flexible
responses to domestically driven reform agendas rather than
complex structural reforms. Financing comprises the crucial steps
of raising money, pooling risk across individuals, and purchasing
services. There is a growing body of country evidence of progress
in expanding risk protection, including in Rwanda and Ghana.
With respect to purchasing, there is encouraging evidence on
results-based financing though such arrangements can also create
undesirable and unintended responses and a key need is for better
evidence in low income settings. The goal of delivery is to improve
health outcomes by the provision of services that are accessible,
technically effective, responsive to users, efficient and equitable.
There is good experience of the integration of services, taskshifting and how best to influence the geographical distribution of
health workers, and some evidence of how resources in the nonstate sector can be deployed to serve public health goals. Further
research is especially needed on whether and how the resources
within the private sector can be deployed to benefit the poorest.

outbreak concluded on 20 February 2008 after 149 putative cases
and 37 deaths (CFR = 25%). In the absence of vaccines and
specific antiviral therapeutics, clinicians provide supportive treatment. Due in part to a dearth of quality clinical data from previous
outbreaks, anecdotal evidence guides best-practice for case management. We aimed to document and compare clinical manifestations with previously recorded symptoms caused by other known
Ebola species, and evaluate the outcome of supportive treatment.
In a cross-sectional study, we included patients presenting at the
Ebola ward with subsequent EHF laboratory confirmation. We
recorded demographics, contact history, clinical manifestations,
supportive treatment, and clinical outcome. Variables were tabulated with clinical outcome and analysed using chi-square and
Fisher’s exact tests. Thirty individuals obtained laboratory confirmation: two had an unrecorded outcome, 13 died
(CFR = 46.4% of the 28 with known outcomes), and 15 survived.
21 (70%) were male, median age 35 years (range 20–66). Of 14
whose occupation was recorded, eight (57%) were health-care
workers. Before admission to the Ebola ward, fever and haemorrhage were self-reported by 13 (43%) and three (10%) patients,
respectively. No patient self-reported fever and haemorrhage.
Symptom combinations matching clinical case definitions correctly
identified infection in £40% of patients. Symptoms recorded on
the Ebola ward were consistent with infections caused by other
Ebola species. However, only one patient (4%) developed fever
and only five (20%) developed one or more haemorrhagic
symptoms, contrasting with previous outbreaks. Twenty-five
patients received supportive treatment: analgesics, antibiotics,
antimalarials, and oral/intravenous fluids. Of these, 10 died. No
treatment was associated with clinical outcome except antimalarials, which were associated with death (P = 0.015; however, the
clinical significance of this result cannot be determined).
Uncertainties remain regarding EHF clinical manifestations and
the impact of supportive treatment. Small patient numbers limited
detection of associations between treatment and outcome; this may
be overcome by pooling data from comparable outbreaks. Linking
treatment with outcome may require systematic implementation of
standardised clinical forms. High-quality data collection would
allow improvement of case definitions, which in turn would
facilitate control efforts and the improvement of clinical care. As
the main provider of clinical care in Ebola outbreaks since 1995,
MSF has a responsibility to improve its reporting of clinical
manifestations and treatment outcomes and thus to increase the
chance of future patients receiving effective care.

Availability and affordability of ACTs
Subsidising ACT to improve access – can the market deliver?

Haemorrhagic fevers: new insights and
preparedness to detect and control local
outbreaks (joint session FESTMIH –
ESCMID)
Clinical manifestations and supportive treatment outcomes:
ebola haemorrhagic fever data from Bundibugyo, Uganda
*P. Roddy1, E. Sterk1,2, M. Van Herp2, P. Calain3, A. Sprecher2, B. Jeffs1,
O. de la Rosa1, K. Lokuge4 and P. P. Palma1
Médecins Sans Frontieres: 1Barcelona, Spain; 2Brussels, Belgium; 3Geneva,
Switzerland; 4Amsterdam, Netherlands

On 30 November 2007 an Ebola haemorrhagic fever (EHF)
outbreak was confirmed in Bundibugyo, Uganda, with a newly
identified species provisionally named Bundibugyo ebolavirus. The
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C. Goodman
KEMRI/Wellcome Trust, Nairobi Public Health Group, Nairobi, Kenya

Artemsinin-based combination therapies (ACTs) are the recommended malaria treatment in most of the developing world, but
only 3% of febrile children obtain them. An innovative proposal to
subsidise ACT in the public and private sectors has been put
forward under the Access to Medicines Facility-malaria (AMFm),
which is designed to increase ACT access and minimise use of
artemisinin monotherapies, thus reducing the likelihood of artemisinin resistance. Eleven countries have been invited to apply for
the first phase of AMFm, with subsidised drugs to start flowing in
2010. The subsidies are highly controversial. There is concern that
they will be captured by middle-men and not passed on to
consumers; that the poorest will not benefit because the drugs are
not free; that private sector drug use will be poor, and that
attention will be diverted from more cost-effective interventions.
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This presentation poses the question: can the market deliver
accessible, affordable and high quality ACT? It draws on both
economic theories of market competition, and the empirical
evidence on private sector antimalarial delivery to date. Economic
theory will be used to identify potential causes of market failure
such as monopoly power, imperfect information and externalities.
Empirical evidence will be used to summarise the experience with
subsidised ACT programmes to date, and to learn from earlier
experience with private sector delivery of antimalarial monotherapies. A range of potential interventions to improve public health
outcomes from private sector delivery will be proposed.
Expanding access: private sector involvement, public sector
responsibility
G. Jagoe
Medicines for Malaria Venture, Geneva, Switzerland

Compared with TB and HIV, malaria has been curable with short
course treatments that for many years were cheap, widely
available, and effective. As such, given the enormous burden of the
disease in endemic countries across all age groups, socioeconomic
layers, and urban/rural populations, it is not surprising that the
private sector came to play an important role in complementing
public health systems by creating commercial distribution channels
that made affordable treatments available for tens of millions of
patients. The advent of drug resistance, first to chloroquine, and
then to SP, heralded the end of the era of affordable effective antimalarials. Today, in most endemic countries, patients fending for
themselves in the private sector encounter a bewildering array of
drugs that are ineffective, untested, unsafe, unaffordable – or a
combination of all of the above. Artemisinin treatments as
monotherapy, while actively discouraged by the WHO, remain
widely available. ACTs, the only internationally accepted treatment for acute P. falciparum infections and the backbone of nearly
every country’s recommended first line treatment, remain beyond
the purchasing power of most patients in economically challenged
environments who seek treatment via the private sector. This
presentation will review evidence about the major role of the
private sector in delivering treatment to malaria patients. It will
touch upon the complexities of ensuring that the private sector
offer safe, effective, quality anti-malaria treatments that are
affordably priced. It will review the critical responsibility of the
public health system in both regulating what kind of drugs be
permitted to flow through the private sector and in mandating
pharmacovigilance of drugs sold in the private sector. And lastly, it
will sketch a vision of how a properly regulated private sector can
be embraced as an integral part of a public health-driven national
malaria control strategy.

Global initiatives for the health-related
Millennium Development Goals – needs for
improved implementation (Norwegian
Forum for Global Health Research)
Global health initiatives and revitalisation of primary health
care: conflicts or synergies?
D. Sanders
University of the Western Cape, School of Public Health, Bellville,
South Africa

The Primary Health Care Approach (PHCA) of 1978 outlined a
strategy to respond more equitably, appropriately and effectively
to basic health care needs and also address the underlying social,
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economic and political causes of poor health. Selective PHC,
which privileged its more medically-related elements and neglected
intersectoral actions and community involvement, has dominated
in most low and middle income countries (LMICs). This emphasis,
together with an adverse economic climate, undermined implementation of comprehensive PHC, with the resultant neglect of
health systems development and the social determinants of health.
Revitalisation of PHC is underway: WHO and many country
governments have recently recommitted themselves to PHC.
Successful implementation of this strategy will significantly depend
on the policy and funding environment in which LMICs find
themselves. Most development agency funding for health in
LMICs up to the early 1990s was channelled chiefly in two ways,
from the World Bank in the form of loans and credits; and earmarked project and programme support from wealthy countries,
termed bilateral donors. With the growing dominance of neoliberal economic policy the World Bank’s 1993 World Development
Report catalysed the marginalisation of WHO in global health
development policy-making and recommended a greater role for
the private sector. Global health initiatives (GHIs) have emerged
over the last 9 years as an important new mechanism for
channelling donor funds to health sectors, including those in
Africa. GHI funding to many African countries now accounts for
the majority of their health budgets. Many GHIs, which are also
termed Global Public Private Partnerships or GHIs, include
representatives of philanthropic trusts, and for-profit and nonprofit private sector actors on their governing boards, reflecting
their growing role in globalised approaches to global health
problems. Presently over 100 GHPs exist, the best known of these
being the Global Fund Against AIDS, TB and Malaria (GFATM),
GAVI, Stop TB. While GHIs have brought substantial resources to
LMIC health sectors, especially for the focal diseases of HIV, TB
and malaria, several major concerns are emerging concerning their
governance: impact on recipient country health systems – into
which they are seldom integrated and whose operations they may
distort; influence of the corporate sector on the health agenda; and
fragmentation of global governance. Moreover GHI-funded health
programmes may be reinforcing a selective approach, due to a
near-exclusive focus on selected technical interventions at the
expense of broader social interventions. Cross-country studies
urgently need to systematically examine the many different
impacts – both positive and negative – of GHIs on recipient
countries. This brief presentation will suggest some key areas for
such research.

Stimulating health workers to provide responsive care in
low-resource settings: paying for performance won’t do the
job on its own
*B. Marchal and G. Kegels
Institute of Tropical Medicine, Antwerp, Department of Public Health,
Antwerp, Belgium

Most international agencies and NGOs working in resource-poor
countries consider the health workforce as a major constraint on
health system performance. In response, many introduced performance based financing (PBF) schemes to increase productivity and
efficiency of health workers. This enthusiasm for financial incentives is not supported by strong evidence on effectiveness nor by
documentation of side effects. This is troublesome, since experience from other sectors shows that PBF in isolation is unlikely to
increase the performance of health workers and may even have
negative effects on the quality of health care provision. We
reviewed the effects of PBF as a tool for management of health
workers and explored other strategies for health workforce
management on the basis of a non-systematic literature review in
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the domains of public health, public administration, work
psychology and organisational theory.
Numerous studies in the business, services and health care
sector in the north have identified potential negative effects of PBF
schemes. At individual health worker level, there is a risk of
crowding out of inner motivation and introducing gaming, goaldisplacement and dishonest reporting. At team level, inducing
competition and narrowing the focus on measurable outputs
reduces teamwork and trust. At organisational level, PBF schemes
turn supervisor-employee relationships into a monitoring-andcontrol relationship. The transaction cost of contracting, monitoring and enforcement is high. Health workers’ attitudes and
behaviour are critical to good performance. Studies of the effect of
human resource management on organisational performance
indicate that not singular practices, but bundles of practices lead to
high performance. According to advocates of high commitment
management, such bundles include attention for training, open
communication, decentralised decision-making and self-managed
teams. They raise commitment, job satisfaction, staff stability and
task performance, and ultimately, organisational performance.
Systematic evaluation of the effectiveness and effects of both PBF
and high commitment management is, however, scarce, and even
more so in the health sector of low- and middle-income countries.
The few empirical studies that have been done have methodological weaknesses concerning the effect-intervention attribution and
neglect the potential effect of context. The resulting findings are
therefore difficult to interpret and to generalise. Team work and
collaboration, professional autonomy, and trust relationships are
central in health care. Isolated PBF schemes can easily lead to
perverse effects, to reduction of quality of care and fragmentation
of local health systems. High involvement management seems
better suited, but may focus too much on staff well-being and
ignore patient satisfaction and organisational goals. Before massively scaling up PBF, more policy attention should go to health
workforce policies that stimulate well-balanced management of
health workers. For national policymakers, the first priority is
ensuring appropriate working conditions and health worker
salaries with real purchasing power. However, this will only
improve attraction and retention of health workers. They are
essential, but insufficient conditions for their good performance.
At management level, high commitment management has the
potential to stimulate professional behaviour, job satisfaction and
commitment, but it needs to be combined with monitoring and
steering of both individuals and teams in order to ensure
organisational goals. This may be an effective strategy to improve
and maintain professional behaviour and responsive care. It is also
a difficult one, requiring sound management capacity and time.
Besides their contribution to the health workforce payroll and
other health system strengthening interventions, global health
actors need to consider which elements of performance they target
with their PBF schemes. First, do their targets fit well with their
own objectives? It is not yet clear for what kind of activities PBF is
really indicated, but non-quantifiable aspects of performance tend
to be neglected in PBF schemes. Second, do their targets fit with the
broader tasks and functions of the health services in which they
intervene (alignment with the local priorities)? In resource-poor
health services, a PBF scheme wields a lot of power. Left
unchecked, it may easily create more perverse effects in terms of
goal displacement than positive ones. Third, how do they relate to
the schemes and programmes of other actors (harmonisation)? If
these actors initiate a competition for staff’s attention on the basis
of PBF, they enter into a zero-sum game, which will leave the
health services providing general health care in the cold. PBF as a
mechanism to improve performance of health workers is not the
simple strategy is often presented to be. Used in isolation, it risks
undermining professionalism and will not improve quality or
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equity. If increasing health worker performance is the goal,
comprehensive strategies are needed, at policy-level as well as on
the work floor. Research priorities include development of better
insights of what determines good performance of health services,
of measures of performance beyond quantitative indicators, and
the identification of the combinations and conditions in which PBF
and high commitment management is likely to have predominantly
positive effects.

Measuring the impact of health interventions in complex
settings: need for a common evaluation framework
*G. Kvåle1 and H. Sommerfelt1,2
University of Bergen, Centre for International Health, Bergen, Norway;
2
Norwegian Institute of Public Health, Oslo, Norway

1

After the failures of structural adjustment programmes and many
other reforms, we have witnessed renewed interest in finding ways
of improving health and health care in low and middle income
countries (LMIC). A multitude of Global Health Initiatives have
been established, many of which are public-private partnerships,
also called global health partnerships. This has led to increasing
fragmentation embedded in a complex international political
environment. Many initiatives have been rolled out in LMIC with
low capacity of implementation due to faltering health systems,
weak institutions and the lack of essential human resources. In
order to improve the situation, the International Health Partnership (IHP) was launched in September 2007. Together with some
closely related initiatives, an inter-agency coordinated process with
a common work plan called IHP+ (International Health Partnership and related initiatives) has been established. The aim is to
coordinate accelerated actions for better coverage and use of
health services for the achievement of the health-related Millennium Development Goals in line with the Paris Declaration on Aid
Effectiveness. There is currently a strong push from the IHP+
actors for achieving quick results that can be measured and fed
back to the different funding agencies. The IPH+ has put a
particular emphasis on using results-based financing (RBF) as an
important strategy for improving health and health care at district
and sub-district level in low income countries. The international
health and research community and non-governmental organizations have emphasized the importance of not underestimating the
complexity of improving health and health care in low income
countries. RBF may have short term beneficial effects on specific
areas, but the total and long-term effects are not known and
adverse effects have been described. A recent report of an IPH+
working group refers to studies suggesting that reliable evidence on
the effectiveness of RBF in low-income countries is still sparse and
there is almost no evidence of the cost-effectiveness of RBF relative
to other ways of improving performance. New initiatives to
improve the health systems performance need to have a long-term
perspective, be comprehensive and take advantage of the parts of
the health system that function. A sustained support that includes
resources for building the necessary capacity of health personnel as
well as administrative support is necessary. All initiatives should
be monitored closely with evaluation also of long-term and nontargeted effects. A monitoring and evaluation group for the IHP+
has developed a proposal for a common framework for monitoring
performance and impact of large health systems interventions. The
working group points out many important requirements for how
such a framework could be successfully implemented. However,
research capacity for implementation research and evaluation of
impact is weak. Of current research funding, 97% focuses on the
development of new interventions, with the potential to reduce
mortality by 22%. Only the remaining 3% of funding goes to
optimise the delivery of existing technologies, an area of
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investment with the potential to reduce mortality by 60%. We
therefore propose to establish a international partnership or
consortium for implementation research. The main task of such an
initiative will be to contribute to the development and implementation of a robust generic evaluation framework. This framework must be adapted to various local contexts so that global and
national initiatives can be properly monitored and evaluated at
country and sub-country levels. Such an initiative should also
procure funding and build the capacity required for high quality
research partnership at country levels, also with the aim of scaling
up health programmes that have been shown to substantially
improve health in low income countries. By introducing standardized methods for evaluation and scale-up, effects of different
IHP+ and other initiatives can be compared between different local
settings and across countries. There is an urgent need for building
the necessary evaluation capacity at the local level in countries that
are introducing new initiatives or reforms in the health sector. It is
important to identify positive as well as negative effects of
programmes and reasons for successes or failures through high
quality evaluation of inputs, processes, outputs, outcomes and
impact. By such continuous evaluation and feed-back to local
implementing agencies, programmes can be altered and improved.
In sum, large reforms may be needed to improve health and health
care in low-income countries, but evidence-based stepwise changes
are more likely to produce effects that can be sustained also when
the programme period is over. When large global health programmes and health systems reforms are initiated, robust multidisciplinary impact evaluations should be funded and planned in
time to be initiated in parallel with the implementation of the
intervention. A relatively small investment in implementation
research can prevent unnecessary loss of large sums spent on
ineffective programmes.

Human African trypanosomiasis
Trypanosoma brucei and the nervous system: opportunities for
fundamental research
*M. Bentivoglio1, A. K. Njamnshi2 and K. Kristensson3
1
University of Verona, Dept. of Morphological and Biomedical Sciences,
Section of Anatomy and Histology, Verona, Italy; 2University of Yaoundé,
Neurology Dept., Yaoundé, Cameroon; 3Karolinska Institutet, Dept. of
Neuroscience, Stockholm, Sweden

The parasite Trypanosoma brucei (Tb), transmitted by tsetse flies
(genus Glossina), is the causative agent of human African
trypanosomiasis (HAT) or sleeping sickness. This disease occurs in
foci in sub-Saharan Africa. Tb gambiense is the causative agent for
the West African or Gambian form of HAT, which has a slowly
progressive course, and Tb rhodesiense is responsible for the East
African or Rhodesian form, which evolves more rapidly. In both
forms, initial Tb multiplication at the infection site is followed by a
hemo-lymphatic stage (stage 1); trypanosomes then cross the
blood-brain barrier (BBB) and invade the nervous system to cause
a meningo-encephalitic stage 2. The disease, which is invariably
lethal if left untreated, causes a complex neuropsychiatric syndrome hallmarked by disturbances of the sleep-wake cycle and
sleep structure. Drugs effective at stage 1 poorly penetrate the
blood–brain barrier (BBB), and drugs in use for the encephalitic
stage of HAT are associated with severe and even lethal sideeffects. Precise HAT staging is crucial in view of the therapeutic
implications, but criteria are still under debate and novel
diagnostic markers of stage 2, as well as effective, safe drugs to
cure the brain infection are urgently needed. Animal models of
HAT are provided mostly by experimental infections of rats and
mice with Tb brucei (a strain non-pathogenic to humans and
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therefore safe for laboratory use). Experimental data have revealed
that trypanosomes localize to brain circumventricular organs
before crossing the BBB, and have revealed mechanisms of BBB
passage by the parasites, providing an insight into pathogenetic
mechanisms of sleep-wake disturbances in the host, and cytokinechemokine signalling in the interplay between the parasite and the
host nervous system. Such studies have potential translational
value for human disease staging, and for monitoring disease
severity in humans, and are opening new perspectives for the
management of this severe and neglected disease.
Improving access to treatment for T. b. gambiense sleeping
sickness
D. Abdoulaye
WHO, DDC, Libreville, Gabon

Human African Trypanosomiasis (HAT) threatens millions of
people in 36 endemic countries where it remains rural, occurring
mostly in remote areas, and affecting populations with poor or no
access to health services. It constitutes an important public health
problem in 10 of the 36 countries. The gambiense form of the
disease, which represents 97% of the total number of reported cases,
had declined due to intensive control activities focusing the human
reservoir (active case-finding and treatment) in 24 endemic countries, where the incidence of new reported cases fell by 69% during
the last decade (1997–2006). Countries affected by the rhodesiense
form (3%) have showed slight increase in the number of new cases
reported because control activities focused only on the human
reservoir were insufficient to bend the magnitude of the disease.
Since 2001, major events have affected the control of human African
trypanosomiasis (HAT) and led to a new epidemiological situation:
(i) social upheavals and civil strife in the main endemic countries
Angola, DRC, CAR, Congo, Sudan and Uganda; (ii) partial
resolution of the financial shortage through a WHO Public-Private
Partnership with Sanofi-Aventis, and other bilateral partners to
support capacity building of national programmes, fund control
activities in the field, and secure an efficient drug delivery system and
(iii) the constitution of a WHO technical team to ensure the
leadership role of WHO, through reinforced networking, country
support, advocacy to increase awareness of the disease among the
international community and national decision makers in many
endemic countries. WHO in collaboration with some partners
(FAO, endemic countries) has started the elaboration of the Atlas of
HAT which will lay the basis for novel, evidence-based methodologies to estimate the population at risk and the burden of disease,
ultimately leading to more efficient targeting of interventions. Also,
the Atlas will help streamline future field data collection in those
parts of Africa that still require it. Within the framework of the
partnership agreement signed in 2001 between WHO and SanofiAventis and in collaboration with MSF Logistics, free access to drugs
to treat all HAT diagnosed case is ensured. From July 2001 to July
2008, more than a million doses of free drugs have been distributed
(536 449 of Melarsoprol; 393 577 of Pentamidine; 276 913 of
Eflornithine and 24 530 of Suramin). In October 2009 the distribution of NECT Kits to treat second stage of gambiense sleeping
sickness will commence.
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EU-CONTRAST optimising schistosomiasis
control in sub-Saharan Africa (Royal Society
of Tropical Medicine and Hygiene)
A new molecular epidemiology of African schistosomiasis
with focus upon schistosome diversity
*D. Rollinson1, B. Webster1, O. Diaw2, N. Kabatereine3, I. S. Khamis4 and
R. Stothard1
1
The Natural History Museum, Zoology, UK; 2ISRA, Dakar, Senegal;
3
Ministry of Health, Vector Control Division, Uganda, Uganda;
4
MOHSW, Helminth Control, Zanzibar, Tanzania

Molecular approaches are providing fascinating insights into the
genetic diversity of schistosomes and their intermediate snail hosts,
which has significant implications for disease control. Work within
CONTRAST has focused on establishing a DNA sequence barcoding approach using the mtDNA gene cytochrome oxidase I
(COI) for the characterization of schistosomes and snails together
with the development of PCR assays for species identification and
rapid detection. Studies on the genetic heterogeneity of both
Schistosoma mansoni and S. haematobium have revealed marked
differences between these two species and also between isolates of
each species across Africa. Similarly a barcoding approach has been
shown to be an excellent method for characterization of populations and species of Bulinus from different geographical locations
and opened up new questions concerning the taxonomy of the
group. Examples will be given of the application of these methods.
In Senegal, many children are now found with mixed infections of
S. mansoni and S. haematobium. COI barcodes provide an insight
into the genotypes circulating in each village and the transmission
dynamics. In addition to the two human schistosomes, bidirectional
introgressive hybridization between a cattle and human schistosome species has been observed for the first time. Hybrid parasites
were found in children from different villages and have been shown
to infect the abundant snail, Bulinus truncatus a finding which
has important consequences for control. In Uganda, studies on
S. mansoni reveal how the distribution of haplotypes in defined
geographical locations allows predictions to be made concerning
the spread of particular genotypes in different epidemiological
settings. In Zanzibar, molecular markers have been shown to be of
value for determining pre-patent infections within snails and may
be used to identify habitats associated with high levels of contamination. Surprisingly the genetic diversity of S. haematobium on this
island is high in comparison to the mainland.

Biological features of transmission and reinfection patterns of
intestinal and urinary schistosomiasis after treatment
*L.-A. Tchuem Tchuenté1, O. T. Diaw2, A. Garba3, B. Webster4, R. Stothard4
and D. Rollinson4
1
University of Yaoundé I, Centre for Schistosomiasis & Parasitology,
Yaoundé, Cameroon; 2Institut Senegalais de Recherches Agricoles, Dakar,
Senegal; 3Programme National de Lutte contre la Bilharziose et les
Géohelminthes, Niamey, Niger; 4The Natural History Museum, London,
UK

We assessed the dynamics of transmission, the efficacy of treatment and the re-infection patterns in mixed infection foci of
schistosomiasis. Indeed, the high burden of schistosomiasis in
Africa is due to Schistosoma haematobium, which causes urinary
schistosomiasis, and S. mansoni, which causes intestinal schistosomiasis; and evidence has accumulated of the dynamics of
schistosomiasis epidemiology and increasing of species overlapping and co-endemicity. Studies were conducted in Cameroon,
Senegal and Niger, where suitable villages with S. haematobium
and S. mansoni co-infections were selected. The studies followed a
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standard protocol, with designed parasitological surveys at baseline, and follow-up surveys at 6 weeks, 6 months and 12 months
post-treatment with praziquantel. The results showed an overall
good efficacy of praziquantel against S. haematobium and S.
mansoni. However, there were significant differences in transmission dynamics, cure rates and re-infection patterns. The efficacy of
praziquantel against S. mansoni was lower in Senegal and Niger
than in Cameroon. In the mixed infection foci in Senegal, the reinfection rates were higher for S. mansoni, contrary to Cameroon
where S. haematobium exhibited higher re-infection patterns. Our
studies provided an important insight into the understanding of
praziquantel efficacy and post-treatment re-infection dynamics of
schistosome in co-infections with S. mansoni and S. haematobium,
and can aid in optimizing control strategies in mixed infection foci.

Antimalarial treatments: registration and
beyond
Beyond ACT: promising candidates
H. Vial
Dynamique des Interactions Membranaires Normales et Pathologiques,
Montpellier, France

Increasing resistance of Plasmodium falciparum, the most deadly
malaria parasite, to most of the antimalarial drugs is a major
problem in eradication of this disease. Thus, malaria therapy needs
new chemotherapeutic approaches, based either on optimisation of
current drug treatments, or, more importantly, on discovering new
antimalarial drugs. The genomic revolution has markedly accelerated the pace of basic research on parasite’s biology and new
scientific technologies have been developed, resulting in scientific
breakthroughs, thus promising a new paradigm in which drug
targets and vaccines can be plucked from the genome. However,
few scientific advances are translated into parasiticidal drugs
which meet the real and pressing needs of people in the developing
world. This is of particular concern in view of recent reports of
falling sensitivity to artemisinin drugs in South East Asia. The
pipeline of projects from early drug and to clinically tested
compounds will be presented. As with any pipeline, the growth
comes from two areas: first, from the optimisation of existing
antimalarials, and second, from the identification of new and
promising programmes. The current goal is to substantially reduce
malaria-related morbidity and mortality. The Global Malaria
Action Plan aims at reducing malaria cases and death by >50% by
2010, by 75% by 2015, and the long term goal is to reduce the
global incidence of malaria to zero. There is no doubt that
malaria eradication would require new weapons, including
efficient drugs to interrupt transmission in order to eliminate all
transmission settings.

The north-south differences in medical
publishing: time for an action? Round table
organised by the Editorial team, Tropical
Medicine and International Health
Language and multilingualism in scientific publishing
H. Momen
World Health Organization, Knowledge Management and Sharing,
Geneva, Switzerland

Scientific knowledge is universal and therefore needs an international language of communication. In our current interconnected
world it is not possible to produce relevant original research
without knowledge of what others have and are doing in the same
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field. Communication in the current lingua franca of scientific
research therefore becomes imperative. English has evolved to fit
this role, but as ever-increasing numbers of scientist enter the
research field whose mother tongue is not English, the strain on the
language is beginning to show. There is, however, another aspect
to scientific communication besides the publication of original
research. This is the translation of the research into policies,
practice and actions. In our digitally connected world access to the
corpus of research information is increasingly available. This
increase in access has not been matched with a decline in barriers
to its use, and therefore a large gap has developed between the
knowledge obtained from basic research and its effective use in
policy and practice. For knowledge to be effectively applied it has
to be contextualized to local conditions and culture. Among the
most important barriers in the localization of knowledge is
language. Although many professionals whose native language is
not English can read and understand English, research has shown
that people assimilate and retain information far better in their
mother tongue. It is therefore preferable that articles whose goal is
not reporting primary research but whose objectives are to
transfer knowledge, such as by informing professionals, influencing policy, fostering debate or expressing expert opinion, be
written in the mother tongue of the target audience. Non-english
journals which are on the decline for both basic and applied
science are vital for knowledge transfer at the national level. In
research fields were local traditions and experience factor into a
study, native language journals are also important. Obviously
communicating scientific advances and information to the general
public should also be done in native languages. Examples of
different approaches to presenting information in multilingual
form will be presented.

Child health on the international agenda

that improve equity in child health. Despite a widening gap
between rich and poor, in terms of health outcomes and access
to services, there are some examples of successful large scale
child health and nutrition programmes. Most of these examples
demonstrate the successful implementation of a comprehensive
primary health care approach where interventions have addressed simultaneously both the immediate (proximal) and the
underlying (distal) factors impacting on child survival and
health. In all cases a favourable political context facilitated such
comprehensive and equity-oriented approaches. Public health
systems, especially in poor countries, have been considerably
weakened in the past decades by a combination of conservative
macro-economic policies – such as structural adjustment – and
health policies that constitute ‘health sector reform’. Chronic
underfunding of health (and social) services has led to a serious
weakening of the ‘delivery’ infrastructure, and especially of the
human resource component. Health personnel capacity has been
severely undermined in many poor countries as a result of the
above fiscal crisis and the impact of HIV/AIDS. In addition,
active recruitment of personnel by those rich countries experiencing a health workforce shortage has further depleted this
resource and seriously aggravated the dysfunctionality of poor
country health systems. This personnel crisis may be aggravated
also by the current HIV/AIDS epidemic and the new initiatives
launched to address it, by diverting attention and resources away
from the other – more common – health problems, and from
their more fundamental, social determinants. Future actions
should centre around the development of well-managed and
comprehensive programmes involving the health sector, other
sectors and communities. The process needs to be structured into
well-functioning district systems which require, in most countries, to be considerably strengthened, particularly at the
household, community and primary levels. Here comprehensive
health centres and their personnel should be a focus of effort,
and investment in community health worker schemes should
occur.

Revitalising primary health care: opportunities and challenges
for child survival
D. Sanders
University of the Western Cape, School of Public Health, Bellville, South
Africa

Meet the Professor

Poor child health and nutrition impose significant and long-term
economic and human development costs – especially on the
poorest countries and communities, further entrenching their
status. Improving child health and nutrition is not only a moral
imperative, but a rational long-term investment. The greatest
burden of childhood death and disease is concentrated amongst
the poor and the rate of improvement in these groups has
slowed significantly in the past two decades, leading to widening
inequalities in survival and quality of life between richer and
poorer groups. The dominant causes of mortality and morbidity
remain nutritional deficiencies and infectious diseases, with HIV/
AIDS contributing significantly in eastern and southern African
countries. The above ‘proximal’ causes of childhood illness
and death are underpinned by such ‘distal’ factors as low and
declining real incomes, poor female education, food insecurity,
unhealthy environments (housing, water, sanitation) and inadequate access to quality health services. The past few decades
have seen impressive advances in our understanding and technical ability to prevent, treat and mitigate the effects of many
childhood illnesses (e.g. oral rehydration therapy for diarrhoea,
vitamin A and zinc supplementation, community treatment of
malaria and pneumonia). The challenge, increasingly, is to
implement successfully these efficacious interventions, especially
among the poorest, and to adopt social and economic policies

P. Piot
Imperial College London, Institute for Global Health, London, UK
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New challenges for global health today

Global health is an evolving concept which includes elements of
public health, discovery research, clinical medicine, and international development, and is not limited to a particular geographic
area. This Meet the Professor session will address issues such as the
scope of global health; science, policy and implementation; which
disciplines are key to reach our goals; evolving morbidity and
mortality patterns in the world; the impact of the financial and
economic crisis; the importance of structural factors for health;
governance; and capacity strengthening in low and middle income
countries.
Grey areas in malaria chemoprophylaxis
P. Schlagenhauf
University of Zurich, Centre for Travel Medicine, Zurich, Switzerland

This session will address complex areas in malaria chemoprophylaxis where there are few data, conflicting data, deviation
from scientific evidence or international controversy. The topics
comprise: neuropsychiatric adverse events with mefloquine; use
of chemoprophylaxis in pregnant women with new data on
mefloquine; use of chemoprophylaxis in breastfeeding; use of
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chemoprophylaxis by small children; prevention of Plasmodium
vivax malaria; and drug interactions with malaria chemoprophylaxis. Decisions on malaria chemoprophylaxis for risk groups
are complicated by a lack of international consensus, controversies and misconceptions. For many situations, good scientific
evidence is available and can be used for evidence-based
guidelines.

long term strategies, including an all-out effort on prevention,
adapting responses to the local epidemic and societal contexts,
operationally linking with other public health and development
programmes, investing in prevention technologies and next generation drugs, addressing the underlying drivers, and above all,
sustaining leadership at various levels. These issues are being
addressed in AIDS2031, a multidisciplinary global think tank, the
results of which will be discussed.

Lymphatic filariasis: successes, challenges and future
opportunities

Facing MDR/XDR-TB control: policies and strategies

D. Molyneux
Liverpool School of Tropical Medicine, Liverpool, UK

M. Raviglione
WHO, STB, Geneva, Switzerland

Lymphatic filariasis (LF) has benefited from a Global Programme
over the last ten years (GPELF) to reflect the World Health
Assembly resolution calling for the elimination of the disease by
2020 passed in 1997. The programme commenced in 1999–2000
and since that time much progress has been made in up-scaling the
country programmes and increasing the profile of the disease
through the associated Alliance the Global Alliance for the
elimination of lymphatic filariasis (GAELF), a free and nonrestrictive representative partnership. In parallel with this progress
(546 million treatments were given in 2007 and 48 of 83 countries
had national programmes) in the elimination of the disease itself
LF is an important component of the neglected tropical disease
(NTD) agenda which has developed a high international policy
profile as it has become realised that the diseases can be addressed
through integrated preventive chemotherapy interventions at low
cost and with the capacity to reach poor populations at scale using
donated drugs. This has elevated the priority NTDs have in
international policy for -G8, UNECOSOC together with high level
commitments from the USA and UK governments. The successes,
challenges and opportunities of the LF programme and Alliance
will be discussed ranging from the scientific challenges and needs
of programmes such as (1) specific regional epidemiology; (2) the
importance of the drug donations, the wide scale synergistic
benefits of the core drugs albendazole donated by GSK and
ivermectin (MectizanR) by Merck & Co. Inc.; (3) the development
of an inclusive Alliance to represent all interested parties from
afflicted communities to international organisations and (4) the
challenge of maintaining a disease specific focus towards the
elimination of LF in a broader NTD environment.

The World Health Organization estimates that more than
500 000 cases of multidrug-resistant tuberculosis (MDR-TB)
emerged in 2007 out of the 9.3 million tuberculosis (TB) cases
worldwide, causing at least 150 000 deaths. About 10% of these
MDR-TB cases were extensively drug resistant (XDR), i.e.,
resistant to at least isoniazid and rifampicin (MDR-TB) plus to
fluoroquinolones and the injectables among the second-line drugs.
MDR-TB rates have recently reached the highest levels ever
recorded, with up to 20% of new TB cases being affected in
several countries of the former USSR and up to 10% in some
provinces of China. XDR-TB has been reported from at least 55
countries since 2006. In 2009 about 5% of all estimated MDRTB cases will be diagnosed and treated, and only 3% will be
managed under proper standards. Therefore, interventions are
urgent if this epidemic has to be stopped. First of all, prevention
of creation of MDR-TB relies on strengthening of basic TB
control, i.e., DOTS, everywhere. Second, bold policies are
necessary for a sound response. Management of existing cases
requires immediate scale-up of diagnostic and treatment capacity
with care models that respects human rights. Human resources,
including community workers, must be sufficient and trained.
Laboratory networks adopting modern, rapid technology for
diagnosis are necessary. Drugs, both fixed-dose combinations of
first-line agents and second-line, must be of assured quality.
Regulation of the use of drugs through accreditation of physicians
is imperative. Infection control needs to be introduced in
congregate settings, especially where HIV prevalence is high, to
avoid transmission. Surveillance needs to be implemented and
research for new tools supported. Finally, financing must be
adequate and financial barriers removed to provide free access to
all. All these issues were discussed recently in Beijing at a
ministerial meeting of the 27 countries responsible for 85% of the
global MDR-TB burden. The realization that a proper response,
besides a well-performing national programme, depends upon
sound policy reforms that strengthen systems as a whole is
paramount for control of MDR/XDR-TB worldwide.

HIV and TB epidemiology and control
Achievements and future of the global AIDS response
P. Piot
Imperial College London, Institute for Global Health, London, UK

Twenty-eight years after its discovery, AIDS is the first cause of
death in Sub-Saharan Africa. The global AIDS response is entering
a new phase. This is the result of large scale results, combined with
the emerging understanding that the AIDS pandemic is a long
wave phenomenon besides being a crisis causing 6000 deaths a
day. Four million people on antiretroviral therapy in low and
middle income countries is an unprecedented achievement in
international development. However, the gap between those in
need of treatment and those with access to it continues to grow, as
a result of a suboptimal impact of HIV prevention programmes.
Several countries are experiencing declining HIV incidence rates,
but others are seeing a rebound in new infections, and no country
has eliminated new HIV infections. AIDS is not over. Key
challenges for the global AIDS response include sustainability of
both treatment and prevention achievements, the need to shift to
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South–north trends in arboviral disease
control
Risk assessment and preparedness for Chikungunya, Dengue
and West Nilefever in Italy and in the Mediterranean area
G. Rezza
Istituto Superiore di Sanità, Department of Infectious Diseases, Roma, Italy

During the last few decades, there has been a re-emergence of
vectorborne virus infections, such as Dengue, West Nile, and
Chikungunya fever. Dengue virus infection has spread from the old
world to the Americas, where the cocirculation of different
subtypes has been also reported. The West Nile virus, from the
original African niche, has moved to Europe and to the Middle
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East, causing several outbreaks, involving first Israel and then
Romania, and generating sporadic cases in central Europe each
year. The widespread epidemic of West Nile virus infection in the
United States is paradigmatic of virus conquest of new worlds. The
Mediterranean area has not been excluded: at the end of last
summer, cases of West Nile infection have been reported in Northeastern Italy. The epidemic of Chikungunya has also been
impressive, starting with outbreaks in coastal Kenya, then moving
to Indian Ocean islands, and finally ravaging the Indian subcontinent. An outbreak of Chikungunya virus infection occurred in
Italy in the summer of 2007, causing more than 200 cases. Due to
the threat posed by these infections, risk assessment and preparedness plans are needed. In particular, identifying factors which
may increase the risk of vectorborne infections (including climatic
factors), monitoring mosquitoes density, and investigating the
fitness of vector-borne viruses in different mosquito species are
important in order to assess the risk of outbreaks due to exotic
viruses. In this regard, not only Italy is at risk of recurrent
outbreaks of tropical-origin vector-borne virus infections, but also
other countries or areas, such as Albania, Greece, Mediterranean
Spain, and southern France, should be considered. Preparing
response to vector-borne virus challenges is key for early identification of chains of transmission and to promote prevention and
control activities. To this end, improving clinical laboratory skill
towards tropical diseases, and strengthening mosquito control
measures should be considered a high priority in the public health
agenda of countries in the Mediterranean area.

Global health initiatives and health systems
Generation of political priority for global health initiatives: a
framework, and reflections on the cases of maternal
mortality, newborn survival and health systems strengthening
J. Shiffman
Syracuse University, Public Administration, Syracuse, New York, United
States

Why do some global health initiatives receive priority from
international and national political leaders while others receive
minimal attention? I propose a framework for analyzing this
question consisting of four categories of factors: the strength of the
actors involved in the initiative, the power of the ideas they use to
frame the issue, the nature of the political contexts in which they
operate, and characteristics of the issue itself. I illustrate this
framework with case studies of global efforts to reduce maternal
mortality, promote newborn survival and strengthen health
systems. I draw on the framework and case studies to suggest areas
for future research on the determinants of political priority for
global health initiatives, a subject that has attracted much
speculation but little scholarship.

Optimising global health initiatives to health systems
*J. Perriens and B. Samb
WHO, HIV/AIDS, Geneva, Switzerland

raising the level of resources for health, in part because of their
selective focus on specific diseases, products or populations.
However, in a vicious circle, weak health systems have constrained
the delivery capacity of the GHIs while the selective approach of
the GHIs has also, in some cases, had the unintentional effect of
further eroding the capacity of health systems. This dilemma has
prompted a heightened commitment from all stakeholders to
broader health systems strengthening and to better integrating the
efforts of GHIs and health systems. Since its launch in May 2008,
the Positive Synergies research effort has engaged stakeholders and
researchers worldwide in a collaborative endeavour to build new
knowledge on the interactions between global health initiatives
and national health systems. As global health partners focus on
innovative ways to increase financing for health systems and to
harmonize existing funding approaches, it will be critical to
develop a clearer understanding of how best to accelerate health
progress and direct resources strategically. Initial findings of this
collaborative research effort were discussed during a high-level
dialogue in Venice, Italy, on 23 June 2009 and form the basis of a
set of evidence-based recommendations, which will be discussed in
this presentation.

Integrated management of HIV and TB: HIV
miscellaneous
Integrated management of HIV and TB patients: so obvious,
so difficult
H. Getahun
WHO, Stop TB Department, Geneva, Switzerland

In 2007 there were an estimated 1.37 million new cases of
tuberculosis among people living with HIV and 456 000 deaths.
This corresponds to one in four tuberculosis deaths (26%) and
23% of estimated HIV deaths in 2007. Sub-Saharan African
countries bore about 80% of the estimated global burden of HIV
associated TB. The expansion of HIV testing for TB patients and
patients presenting with signs and symptoms of TB is a gateway
for integrated management of HIV and TB. More than one in six
(16%) and about one in three (37%) of TB patients were tested for
HIV globally and in Africa respectively in 2007. Nearly 100 000
received antiretroviral therapy representing only 7% of the
estimated incident cases of HIV related TB and 3% of all people
who received ART in 2007. However, published literature and
programme outcome data from several countries show that HIV
infected TB patients are four times more likely to die during TB
treatment than other patients. HIV positive patients are also more
susceptible to developing TB, with estimated mean incidence rate
ratio ranging up to 37. Higher mortality rates with short duration
of survival are also common among people living with HIV. In
addition to these patient related issues, the provision of integrated
TB and HIV services in HIV prevalent settings entails recognition
of the structural and cultural differences between the TB and AIDS
Control Programmes, and implications of health systems. Promoting prevention of TB, expediting the diagnosis and treatment
of TB in an optimal environment with no transmission of TB is
essential.

Global commitment to improving health outcomes, especially for
the world’s most vulnerable populations, and to meeting the
health-related Millennium Development Goals has never been
stronger. However, since the goals were agreed in the year 2000,
the persistence of communicable diseases, the effects of long-term
under-investment, the impact of the HIV epidemic and a range of
other health challenges have conspired to stall progress. One
response has been the emergence of the global health initiatives
(GHIs). These initiatives have been successful in dramatically
ª 2009 The Authors
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German–sub-Saharan African collaborative
research (German Society of Tropical
Medicine and International Health)
Thirty years of helminth infection control and field research
with Togo
*P. T. Soboslay1,2, M. Banla2,3, A. Agossou4, C. Heuschkel1,2, H. Schulz-Key1,2,
D. M. Hamm1,2, G. Djassoa5, R. G. Gantin5, P. Stingl6 and J. K. Douti7
1
University of Tübingen, Institute for Tropical Medicine, Tübingen,
Germany; 2Onchocerciasis Reference Laboratory, Institut National
d’Hygiène, Sokodé, Togo; 3Université de Lomé, Centre Hospitalier
Universitaire Campus de Lomé, Togo; 4Centre Hospitalier Régional,
Service Pédiatrie, Sokodé, Togo; 5Université de Lomé, Faculté de Médecine,
Service de Psychologie Pathologique, Lomé, Togo; 6Afrika Fonds, Health
Care and Research, Steingaden, Germany; 7Coopération Technique
Allemand, gtz-PADESS-EPOS, Sokodé, Togo

More than 30 years ago the Institute for Tropical Medicine
established in Togo/Africa a Research Centre and Onchocerciasis Reference Laboratory (ORL). ORL activities are performed
together with the National Institute of Hygiene, the Medical
Faculty at University of Lomé, national disease control programs, and the ORL collaborates closely with district and
regional hospitals. Onchocerciasis control and the elimination of
neglected tropical infections and diseases have become the focus,
and activities have been implemented repeatedly. Parasitespecific immunity after anti-parasite treatments (antibody and
cellular cytokine and chemokine responses) and the long term
reconstitution of immune competence with repeated therapy of
patients are ongoing. The immunological consequences of poly
parasite infections, i.e. concurrent filariasis, schistosomiasis and
intestinal helminthiases, are being investigated. Surveillance and
monitoring of parasite infection prevalence in the local population by the ORL is to detect as early as possible newly
exposed and infected individuals and groups. The recognition of
new infection and the differentiation of chronic from expiring
filarial infections is important for areas declared as infectionfree, but possibly re-infested today. The long term consequences
of anti-helminth treatment on immunity and disease manifestation, notably in onchocerciasis patients are being investigated.
The ORL has become a popular facility for students in biology
and medicine at Universities of Tübingen and Lomé to elaborate
their master-, MD- or PhD-thesis. Furthermore, interdisciplinary
co-operation of medical with social sciences, public and private
partnership and personal commitment are approaches to develop
human resources and for better application of adapted control
measures.
Malaria vaccine development as a model for implementation
of multinational networks on clinical research
B. Mordmüller
Universitätsklinikum Tübingen, Institut für Tropenmedizin, Tübingen,
Germany

Clinical development of vaccines is a complex task requiring
mobilization of substantial human, logistic, and financial resources. A safe and effective malaria vaccine has been on the
research agenda for almost 100 years but few candidates were
investigated in human subjects. The malaria vaccine candidate
GMZ2 is a GLURP-MSP3 fusion protein designed upon the
rationale to mimic the natural immune response of semi-immune
individuals against asexual blood stages of Plasmodium falciparum. It has passed phase I clinical trials and is about to enter phase
II clinical trials. In order to obtain the required number of
participants in different epidemiological situations, the trial
presented here is performed within a collaborative international
network of research institutions in Gabon, Burkina Faso, The
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Gambia, Uganda, Tanzania, and Germany. The organisational
structure is described and compared to other current collaborative
projects of the Institute of Tropical Medicine of the University of
Tübingen, Germany.

The systemic quality improvement (SQI)
approach and the International SQI network
(GTZ – German Development Agency)
What is systemic quality improvement? Objectives and
principles, values, methods and results
S. Ablefoni1, *D. Yondo2, K.P. Schnellbach3, U. Knobloch3, A. Schneider2,
N. Belkaâb4, B. Dujardin5, R. Sheikh Bin Shujaa6 and P. Bilivogui7
1
German Development Agency (GTZ), Dakar, Senegal; 2German
Development Agency (GTZ), Health program DRC, Kinshasa, DRC;
3
German Development Agency (GTZ), Headquarters, Dept. Health,
Education, Social Protection, Eschborn, Germany; 4Ministry of Health,
Hospitals and Ambulant Care, Rabat, Morocco; 5Université Libre de
Bruxelles, Politiques et programmes de santé internationale, Brussels,
Belgium; 6Ministry of health, Sana’a, Yemen; 7Ministry of Health, Regional
Department Labé, Conakry, Guinea

SQI aims for quality improvement in health care with the emphasis
on mobilizing and strengthening the whole system. It increases the
capacity of a system to transform scare resources into quality
services. A large number of actors and organizations from different
levels of a (social) system are continuously defining standards,
measuring, learning and implementing change in a participatory
way in order to improve the quality of their processes and
outcomes. As a systemic approach, SQI takes all main levels of the
health system into account, involves all actors and considers all
sectors of care. SQI is centred on people: users to whom services
are offered, and providers. Therefore, efforts are directed to
building trust among both groups; to increase self-esteem; to
improve providers’ skills and knowledge and to develop a spirit of
teamwork. SQI works as constructive competition with mostly
voluntary participation. It defines indicators for quality management through a participatory approach for several dimensions of
quality (such as community participation, client satisfaction,
technical competence, economic behaviour, access). In each
dimension, different aspects are evaluated in such a way that
planning, doing, checking and acting (PDCA) components are
assessed in order to capture the dynamics of the process. The steps
of the continuous SQI cycle consist of self assessment, participatory auditing with peer evaluation, identifying improvement
potentials and participatory planning, and implementing
improvement activities. It results in a benchmark using agreed
quality criteria and establishes national rankings, which give
information on the performance of service delivery or management
organisations. Adapted to countries’ specificities and contexts, the
tool has been applied in Guinea, Morocco and Cameroon, and in a
different form in Yemen. Introducing SQI in the province of South
Kivu (Democratic Republic of Congo) using the issues of sexual
violence and aggression as entry points, is underway. The use of
SQI aims to change the behaviour of sector professionals and
organisations. This contributes to better quality of services, which
increases client satisfaction and enhances service use. The principal
benefit of this approach centred on patients and providers is the
implementation of a new bottom-up dynamic and a culture of
continual improvement of the whole health system. SQI is suitable
to seek a better drive-and-steer ability to run health sector reform.
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Concours Qualité in Guinea: a systemic quality approach for
the health service
A. Nougtara1, *P. Bilivogui2, A. Ahawo3, M. Sylla1 and A. Bah Maci3
Programme santé et lutte contre le SIDA Guinée, Conakry, Guinea;
2
Ministry of Health, Regional department Labé, Conakry, Guinea;
3
German Development Agency (GTZ), Programme Santé et lutte contre
le SIDA Guinée, Conakry, Guinea
1

The Ministry of Health (MoH) and the GTZ Health and AIDS
Programme in Guinea have introduced since 2003 a health system
quality improvement strategy named Concours Qualité (CQ). The
CQ is a repetitive process of continuous training, evaluation and
planning for quality improvement whose main objective is the
creation of a culture of quality among health care providers
through a systematic approach which motivates health personnel
and helps to improve the relationship between service providers
and their clients. Participating service providers are health centres,
hospitals, hospital departments, departments of the health
administration. Participation is strictly voluntary. Service providers receive introductory training and participants are then
requested to do a self-assessment applying specific guidelines.
External auditors with various backgrounds are trained: peer
evaluators, community members, university teachers and students,
experts from the Ministry of Health and development partners.
Auditor teams visit each participating institution and conduct a
professional evaluation based on criteria of the MoH. Auditors
then discuss with the staff of the audited sites their self-evaluation
and help the staff to elaborate a plan for quality improvement
tailored to the institution. During the following CQ, the degree of
realisation of the action plan will be one of the elements to be
evaluated. The implementation of the CQ was accompanied by a
number of action researches. Starting with 128 competitors in
2003, participation in the CQ increased each year, and reached
273 in 2009. Geographically, the programme expanded its
coverage from three regions in 2003 to seven regions covering
almost entire Guinea. In 2009, all levels of the health system took
part, from the national hospital to the rural health center. The
concept of quality through CQ is integrated into the curricula of
the last two years of medical students training at Conakry medical
faculty. As a result of the five consecutive CQs, the following
effects were observed: (i) communication between the different
levels of service provision (health centre/hospital/university/
administration) improved; (ii) community input into the management of health services improved; (iii) supervision of health centres
by district health teams improved; (iv) use of guidelines and
standard application increased from 55.5% to 66.8% of participants despite the dire shortage of resources; (v) utilisation rates of
health centres participating in the CQ increased. Thus the
Concours Qualité is a good tool for assessing quality performance
throughout the entire health system. It has created a new sense of
quality awareness and has motivated health workers to improve
their performance.
Systemic quality improvement (SQI): the case of Morocco
*B. Nejoua1, S. Sati2, A. Saâdia2 and S. Amina1
1
Ministry of Health, Hospitals and Ambulant Care, Rabat, Morocco;
2
German Development Agency (GTZ), PADRESS, Rabat, Morocco

Systemic Quality Improvement was adopted by the Moroccan
Ministry of Health in 2006 to introduce a positive nationwide
quality competition (Concours Qualité). Health organizations of
all levels capitalize existing experiences of quality improvement
and integrate them into a national systemic quality improvement
approach, with the objectives of (i) strengthening organizational
development and a better functioning of the health system; (ii)
improving the quality of services and care provided with a view to
ª 2009 The Authors
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making them more competitive and better adapted to expectations
of the population; (iii) promoting efforts by teams in establishing a
culture of recognition; (iv) strengthening a culture of evaluation
(self-assessment, audits by peers, feedback) and (v) of quality
(team work, provider responsibility, orientation to the customer
satisfaction, etc); (vi) allocating resources according to quality
improvement. SQI supports structures in four steps: evaluation,
learning, planning and implementing improvement activities. From
2007 until 2009, two national rounds were organized on the
principle of voluntary service. In 2009, the number of participants
increased by 13%, which demonstrates the positive influence of
SQI on the health system facilities. After two successful rounds,
there have been several positive results such as:
• The promotion and recognition of effort and good performance;
• A special dynamic recognized by the representatives of
participating structures and their hierarchy;
• The ability to share and to increase good practices within the
health system;
• The creation of a culture of evaluation and accountability;
• Strengthening of coherence between strategic and implementation levels: ‘‘Through the self-evaluation guide, we understand better what is expected from us’’.
In one year, dimensions and aspects of quality evaluated by the
systemic quality improvement have been improved in terms of
median performance, which is very important for sanitary delegations and health centers. For example, satisfaction grew from
49.7% (in 2007) to 62% (in 2008), leadership from 45% (2007) to
50% (2008), safety from 50% (2007) to 57% (2008). In view of the
added-value of the approach, the Ministry of Health plans to
institutionalize the SQI approach and to promote it at national level.

Systemic quality improvement (SQI): the case of Cameroon
*D. Yondo1, R. Essomba Owona2, F.M. Nissack3, J. Ngum Wonghi2, Y. Soaré1,
P. Zogo Ongolo2 and P. Bessala2
1
German Development Agency (GTZ), Health Program DRC, Kinshasa,
DRC; 2Ministry of Health, Technical Office Health sector strategy,
Yaoundé, Cameroon; 3World Health Organization, Country Office
Cameroon, Yaoundé, Cameroon

SQI is a systemic quality improvement approach based on the
mastering of process, with a positive competition among participants in a voluntary base. For its first edition in Cameroon, two
objectives were identified: (i) to continuously improve the quality of
the management process and the provision of health services and
delivery care; (ii) to contribute to speeding the planning process
within the framework for developing the Common Programme of
the health Swap 2009–15. In Cameroon, the development of SQI
extended to the entire territory with binding (not voluntary) nature
from the onset. The tool was adapted to the Health Sector Strategy
(HSS) as to what concerns the choice of dimensions and aspects.
SQI was used as a tool to measure the level of mastering quality
process within the health system; as a basic tool for situational
analysis; as one of the criteria for allocation of resources in the
development of the Medium-term Expenditure Framework
(MTEF), and as a supplementary tool for monitoring the HSS
implementation. From the start, all stakeholders, especially health
staff at all levels, communities and partners, were involved. The first
SQI edition produced major results for the whole country. Global
performances: Of 142 health districts (HD) classified, 11 HD (8%)
scored more than 50% and less than 75% of the expected score; 72
HD (51%) scored between 25% and 49%; 59 HD (41%) scored
less than 25%. For the four intervention domains of the Health
Sector strategy to which SQI was administered, the following
performances were achieved: Fight against diseases: 36.1% of the
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expected score; mother, child and adolescent health: 30.7%; health
promotion 28.8%; viability of HD (reinforcement of HD): 24%;
174 HD strategic development plans were produced in a very short
period. Effects recorded after internal preliminary proclamation of
the results of the SQI were: (i) sensitizing officials on the level of
performances of the health system; (ii) reinforcing the culture of
quality; (iii) putting in place an incentive mechanism for performance; (iv) improving the decision support system; (v) ownership
by the Ministry of Economy, Planning and Regional Development
(MINEPAT) with promotion in other ministries and sectors. These
successes and the hope they raised certainly made it possible for the
country to include a budgetary line for the SQI in the national
budget even if it is insufficient. However, several elements need to
be capitalized, including the use of the SQI in the situational
analysis for planning; the integration of the continuous improvement plan in the Annual Work Plan; and (iii) the systemic approach
which imposes the involvement of all the elements of the national
health system. SQI should be also promoted as one of the
mechanisms for monitoring and evaluation.
The Quality Improvement Programme (QIP) in Yemen: a
successful experience to step up health providers behavior
and to increase health services results
M. Kade1, *R. G. Sheikh Bin Shujaa2, B. Dujardin3, A. Jahhaf4 and B. Salah4
1
German Development Agency (GTZ), MOPHP Yemen, Sana’a, Yemen;
2
Ministry of Public Health & Population, Sana’a, Yemen; 3Université Libre
de Bruxelles, Politiques et programmes de santé internationale, Brussels,
Belgium; 4German Development Agency (GTZ), Yemeni German
Reproductive Health Program, Sana’a, Yemen

At the beginning of this 3rd millennium, international public
health is seeking approaches and interventions capable of
improving all the components of a health system in order to
respond to health needs, increase user satisfaction and usage of
services. We describe the process and the first results of the quality
improvement programme (QIP) implemented in Yemen. The QIP
approach was introduced in 2006 to improve health care and
service quality in health facilities, where the teams volunteered to
be enrolled. The first batch of this new programme included 37
health facilities. One of the main characteristics of the QIP is that
quality assessors, called Sadiq (‘‘friend’’ in Arabic), in charge of the
quality appraisal of participating health facilities, did not act as
controllers. Rather, with a friendly attitude, they assisted the staff
in identifying for themselves areas of quality improvement,
according to consensus, priorities and feasibility. These assessments were inspired by the model of the European Foundation for
Quality Management (EFQM), which aims not only at improving
objective results like increased vaccination rates, but also at the
satisfaction of users and providers. The visits of such Sadiq
resulted in agreed steps for improvement. Whatever problem can
be solved using the health facility’s own resources, the changes will
be brought about by the team. Yet in many cases external support
by qualified trainers is necessary. Yemeni-German training teams
called trainers provided know-how and in-service training on
reproductive health, hygiene and management. Where necessary,
basic medical equipment and furniture is procured and minor
repair work organized by the Governorate Health Office. After
one year of joint work, the health facilities were evaluated by the
Ministry and 30 were certified with a quality award. After one
year, user rates of the QIP health facilities are increasing: 33% for
family planning, 36% for antenatal care and 35% for institutional
deliveries. Users are satisfied, providers are proud of their
achievements and decided to continue with quality improvement.
The shift from a top-down approach to the encouragement of selfinitiative and teamwork has led to a big change in the work-culture
and with impressive results in terms of health services coverage.
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The systemic quality improvement network: a new
experience in coordinating and strengthening international
and national expertise promoting systemic quality
improvement approaches
*B. Dujardin1, K.P. Schnellbach2, U. Knobloch2, A. Schneider3, D. Yondo3,
N. Belkâab4, P. Bilivogui5, R. G. Sheikh Bin Shujaa6 and S. Albefoni7
1
Université Libre de Bruxelles, Politiques et programmes de santé internationale, Brussels, Belgium; 2German Development Agency (GTZ), Health,
Education, Social Protection, Eschborn, Germany; 3German Development
Agency (GTZ), Health Program DRC, Kinshasa, DRC; 4Ministry of Health, Hospitals and Ambulant Care, Rabat, Morocco; 5Ministry of Health,
Regional Department Labé, Conakry, Guinea; 6Ministry of Public Health
and Population, Sana’a, Yemen; 7German Development Agency (GTZ),
Dakar, Senegal

The systemic quality improvement (SQI) network is an instrument of
knowledge and information management for promoting and upscaling the systemic quality improvement approach through
exchange between countries, scientists and decision makers. It is
striving for closer cooperation between countries, using SQI to
strengthen the approach and to expand its scope. The SQI network,
supported by the German Development Agency, GTZ, unites quality
improvement experts from seven countries: Guinea, Morocco,
Cameroon, Yemen, DRC, Germany and Belgium. Partnerships are
established with research institutions such as the School for Public
Health at the Université Libre de Bruxelles. Taskforce and network
meetings are organized regularly for better exchange, coordinating
and planning activities. The network has its own website,
www.gtz.de/sqi, which includes an interactive platform as a
communication tool for its members. The network based on a
country field experience of more than 5 years, functions as an easyto-access pool of experts able to respond to any need arising for
systemic quality improvement advice. SQI will be continuously
improved in all countries, via peer exchange and technical support
from the SQI network. Regional and international activities such as
conferences, training, research, publishing, field visits and country
exchanges contribute to the consolidation of the approach. After one
year, the network has strengthened its exchange and communication
activities. Interest in the SQI approach at country level has increased.
So far our work has consisted of advice services promoting and
introducing the approach in new countries, at scientific and at
political level. Network expertise is requested to support the
implementation of SQI in new countries such as the DRC where SQI
will be used for quality improvement in the fight against sexual
violence and attacks. The harmonization of SQI documentation has
been of special importance for the network in order to facilitate
implementation of the approach. The School of Public Health at the
Université Libre de Bruxelles is currently helping the network to
evaluate the SQI approach and disseminate results. This young
network, based upon strong field experiences, permits to capitalise
experiences of SQI approach made by different countries and to
share it at scientific level influencing in this way international health
policies.

Movements of people in the Mediterranean
area
Introduction and overview
F. Castelli
University of Brescia, Infectious and Tropical Diseases, Brescia, Italy

The name itself, meaning between lands, suggests that the
Mediterranean Sea has always been regarded as a crossroad for
people and travellers since the beginning of mankind. In ancient
times people mainly moved for commercial and trading purposes
from north to south, from east to west and vice versa of the
Mediterranean. Economic reasons were also at the origin of the
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many wars that were fought to conquer one region or the other.
Cultures, religions, beliefs, languages, art and even sports then
progressively melted together and may still be recognized in most
shores from Lebanon to Spain, from Greece to Tunisia. In peaceful
times as well as during wars, the Mediterranean Sea was a bridge
between people. In most recent times, the economic and social gap
between Europe, Africa and the Middle East has enlarged to an
unbearable dimension, creating once again the inevitable need for
people to travel among its shores. However, far from being a
bridge, the Mediterranean Sea has nowadays turned to be a barrier
for those people trying to migrate from the South to the Northern
wealthy countries. European immigration rules, although understandably aimed at regulating immigration flow, should never
forget the social and health needs of those trying to build a better
life for themselves and their families.
Migrants: leading travellers in our mobile world
L. Loutan
Division of International Medicine, Geneva University Hospitals, Department of Community Medicine and Primary Care, Geneva, Switzerland

Today, there are more than an estimated 200 million international
migrants in the world. They represent 3 percent of the global
population. Migrants leave with a ‘‘one way ticket’’ and move long
term. At the other end of the spectrum of international mobility
are travellers, moving short term for leisure or business. Their
number is measured by international tourist arrivals, reaching 924
million in 2008. Predictions forecast a steady increase to 1.6
billion arrivals in 2020. From an epidemiological and public health
perspective this way of categorising mobile populations and
individuals is becoming increasingly obsolete. Migrants are
becoming travellers, returning home to visit friends and relatives,
and travellers may become migrants for some period of their lives
or permanently. Responding to global market forces, work
opportunities and demographic differentials, an increasing number
of people are on the move. Countries or regions of attraction are
also evolving with the emergence of new economies. While no one
can predict precisely the short and long term impact of the current
economic crisis or climate change on international mobility, there
is a need to reassess its consequences from a global health
perspective. Categories of mobile populations with different legal
status and access to care will still remain for political and
economical reasons. International mobility needs to be looked at
globally to understand more fully its global, regional and local
consequences on health and health services. The recent H1N1
pandemic illustrates how fast a new local pathogen can move and
become global in a matter of days or weeks. Regional patterns of
mobility are evolving too. The Mediterranean region is quite
illustrative in this respect. How can we reinvent this century-long
interconnectivity within the region towards a new mobility system
aiming at benefiting from migration on both shores of the
Mediterranean sea? Moving towards circular migration and
mobility provides new opportunities for the mutual benefit of all in
the region.
Health of Palestine refugees in the eastern Mediterranean:
determinants, barriers and opportunities
G. Sabatinelli
United Nations Relief and Works Agency (UNRWA) for Palestine Refugees
in the Near East, Health Department, Amman, Jordan

Although health is a fundamental human right, Palestine refugees
are victims of health inequalities and socio-economic disparities.
UNRWA aims at mitigating their effects on health through the
provision of the best possible comprehensive primary health care
ª 2009 The Authors
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services. Difficulties in the movement of UNRWA staff and goods
are compromising access to health care for Palestine refugees,
particularly those residing In the oPt where the complication of
logistics and consequent increases in operational costs stemming
from the closure policy are limiting UNRWA’s outreach and
delivery capacity. Confronted with financial impediments UNRWA is struggling to make ends meet. It is critically important
for all stakeholders to exert every effort to ensure sustainable
access to health care for Palestine refugees, to advocate for
sustained donor support and for the recognition of UNRWA’s
status as a neutral and impartial UN agency. The efforts made by
UNRWA to preserve refugees from the worst effects of socioeconomic hardship in the past 60 years should not be rendered
vain by lack of international commitment that could prejudice
access to isolated communities and availability of the human and
material resources required to deliver the standards of health care
available in neighbouring countries but still not accessible to
refugees.

Threats to access to essential medicines:
economic crisis and counterfeit drugs
Drug counterfeiting: raising awareness and fighting a public
health threat
Y. Juillet
Leem, Paris, France

Drug counterfeiting is a serious public health threat. It has direct
impact on patients in developing and emerging industrial countries
due to the high incidence of risk. It is more and more present in the
US and Europe. In addition, customers and patients may be
persuaded to buy drugs on the internet, although many of these
products are counterfeit. The recent example of the H1N1
treatment was striking. Given the complexity of the problem, all
stakeholders have to work together to fight the problem. The
WHO IMPACT (International Medical Product Anti-Counterfeiting Task-force) initiative has been very efficacious as bringing
together health authorities with different other partners such as
police and customs, wholesalers, manufacturers including generics,
health professionals and patients. Led by a Task Force chaired by
WHO and representatives from African and Asian countries,
IMPACT has established five sub-committees with the objective of
developing recommendations and action plans. The sub-committees Legislative and Regulatory infrastructure, Regulatory Implementation, Enforcement, Technologies and Communication have
already developed very precise documents available for countries
to be implemented. But already conflicts are emerging. Curiously,
a few countries from Latin America and South-East Asia have
slowed down the process for unclear political reasons. A new
round of this fight against this public threat has to start now.
Counterfeit antimalarials: a major problem?
P. Newton
Mahosot Hospital, Microbiology, Vientiane, Lao People’s Democratic
Republic

Despite evidence suggesting that substandard, counterfeit, or
degraded medicines are major problems of global importance,
there are few reliable data describing their epidemiology, or their
effects on health and drug resistance. The public health impact of
poor drug quality will be discussed, illustrated by data on the
epidemic of counterfeit artesunate in SE Asia, and the growing
problem of counterfeit artemisinin derivatives and ACTs in Africa.
The clinical importance of wrong active ingredients in fakes on
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patients and of substandard and counterfeit medicines containing
sub-therapeutic quantities of active ingredients on drug resistance
will be discussed. Poor antimalarial medicine quality is reducing
the impact of decades of clinical research and the increased
financial and human investment in malaria control. Much more
political will and effort needs to be given to ensuring a good
quality medicine supply. It is suggested that a key intervention will
be support for malarious countries medicine regulatory agencies,
which are likely to be the keystones for improving the drug supply.

Round table
Round table: malaria eradication – a realistic target? Pros and
cons, how and when?
*C. Lengeler1, R. Feachem2, M. Tanner1, A. Coll-Seck3, A. Talisuna4 and F. Binka5
1
Swiss Tropical Institute, Public Health and Epidemiology, Basel, Switzerland; 2University of California, San Francisco, United States; 3Roll Back
Malaria Partnership, Geneva, Switzerland; 4MMV, Uganda country office,
Kampala, Uganda; 5University of Ghana, Accra, Ghana

The goal of eradicating malaria was brought back on the
international health agenda in October 2007. While there is no
serious challenge at present to this idea, there is an ongoing debate
on how best to proceed and what the time frame might be.
Recently, the Malaria Elimination Group (MEG) produced the
first blueprint for the global malaria elimination effort and WHO
has also intensified its guidance in this area. More than 100
countries still experience endemic malaria transmission, a number
much smaller than 100 years ago when virtually every country in
the world was affected. During the past century malaria was
progressively eliminated in many countries on five continents.
Now the world is intent on progressively eliminating and
ultimately eradicating malaria from the remaining endemic countries. This is without any doubt a major undertaking and will
represent a costly, complex and long-lasting challenge. Whether
the required long-term funding (estimated at more than USD 5
billion per year for many decades) can be mobilized and
enthusiasm in malaria control stakeholders maintained over such a
long period presents an open question. During the first malaria
eradication phase in the 1950s and 1960s the effort was
abandoned after two decades already, despite its substantial
achievements. This round table will bring together a range of
leaders in the field of malaria control. After a short introduction of
some key issues regarding malaria elimination/eradication, the
floor will be opened to the public for an interactive discussion.

Selected pre-travel topics
Malaria prevention and management for long-term travellers
P. Schlagenhauf
University of Zurich, Centre for Travel Medicine, Zurich, Switzerland

A review of the literature shows that 15–82% of long-term
travellers, who spend lengthy periods in Africa, will report
malaria. In high-risk areas, the probability of being infected by
malarial sporozoites increases to almost 100% when the stay in
the endemic area exceeds four weeks with an average of 10 bites
per night assuming that 1% of bites are infective. This crude
statistical extrapolation highlights the necessity for exposure and
prevention strategies during prolonged travel in malaria-endemic
areas. What is a long-term traveller? This term usually refers to
non-immune travellers who visit malaria endemic areas for a
period of 6 months or longer. Typical long-term travellers include
urban expatriates (such as diplomats, IT personnel), rural expatriates (mining workers, missionaries, humanitarian), military
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groups, Peace Corps volunteers, students, backpackers and occupational travellers. Malaria prevention for these groups presents
enormous challenges and with few exceptions, most national
guidelines do not adequately address these high-risk persons. It is
important to individualise rather than standardise malaria recommendations for prolonged exposure. Advising the long-term
traveller on malaria requires detailed knowledge of malaria
epidemiology at the destination, use of personal protection
measures, strategies for chemoprophylaxis, seasonal prophylaxis
(if applicable), rapid testing for malaria, stand-by emergency selftreatment and, if appropriate, terminal prophylaxis or presumptive
anti-relapse treatment (PART) after long term travel to predominately P. vivax endemic areas. Experience dating back to the
colonial era and the concept of the ‘‘mosquito-proof’’ house, show
that vector reduction is effective and a key strategy for long term
residents. Expatriate families need additional advice on pregnancy
malaria and dosage schedules for prophylaxis and treatment of
children. Personal protective measures (including repellents,
insecticides, treated nets, screening) are essential and a knowledge
of the biting habits of the local Anopheles desirable: Anopheles
gambiae bites mainly late at night emphasising the importance of
bed nets in Africa, whereas A. darlingi (malaria vector in the
Amazon basin) bites earlier in the evening, making repellents a key
protection in this area. There are no systematic studies on longterm use of repellents. Some studies exist on long-term use of
malaria prophylaxis and point to adherence with medication as a
major stumbling block. Mefloquine has been evaluated in the longterm setting and is a good option if tolerated. Its use may be
restricted by the occurrence of neuropsychiatric adverse events
particularly in women. Data on the long term use of doxcycline
and atovaquone/proguanil are encouraging although in many
countries, use of the atovaquone/proguanil combination is limited
to a period of 28 days. Counterfeit medication is an issue and
purchase of local drugs should be avoided. Travellers to risk areas
without medical services need written advice on recognising and
treating malaria.
Recent developments in yellow fever risk mapping
G. Poumerol
WHO, HSE/EPR/IHR, Geneva, Switzerland

A working group of travelers’ health, public health and communicable diseases experts convened by WHO re-evaluated systematically and in detail, areas at risk for YF in 48 South American
and African countries. Mapping criteria and analysis regarding
classification of endemic, transitional, and low risk YF areas in
Africa and the Americas will be presented.

Access to reproductive health services
Access to maternal and perinatal health services: successful
and less successful examples of improving access to safe
delivery and care of the newborn
*V. De Brouwere1,2,3, F. Richard3 and S. Witter4
1
Institut de Recherche pour le Développement, UMR912, Belgium; 2Institut
National d’Administration Sanitaire, Rabat, Belgium; 3Institute of Tropical
Medicine, Antwerpen, Belgium; 4University of Aberdeen, 4 Immpact,
Aberdeen, UK

Every year worldwide there are over 6.3 million perinatal deaths
and half a million maternal deaths. The vast majority (98% of
perinatal deaths and 99% of maternal deaths) take place in
developing countries and are avoidable. The medical causes of
perinatal and maternal deaths are known and effective treatments
exist. However, most of the interventions need a health care
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system offering appropriate antenatal care and quality delivery
care, including basic and comprehensive emergency obstetric care
facilities. The challenge in low-income countries is to reduce
financial and geographical barriers to access to health services and
deliver at both high coverage and high quality care. To promote
the uptake of appropriate care (i.e. effective care, delivered to the
expected standard of quality) there are two possible approaches:
influencing the demand and/or the supply of care. Interventions on
the demand side include community mobilization and interventions decreasing financial barriers. Interventions on the supply side
consist mainly of decreasing geographical barriers to health
services and improving management of the health care facility and
system, including improvement of temporal accessibility (24/7
services) and quality. Examples of each category are presented and
discussed. Case studies include community mobilization in rural
Burkina Faso and its impact on institutional births; the effects on
institutional deliveries of a voucher scheme, aimed at decreasing
financial barriers for the poor in rural Cambodia; the effects on
caesarean sections rates of integrating host and refugee health
services in Uganda; and the impact of performance based financing
on output and outcome indicators in Rwanda. The discussion of
these examples raises several issues. First, it is difficult to obtain
robust evidence of the effects of a particular intervention in a
context where they are always associated with other interventions,
often with a mix of demand and supply side components. Second,
the interventions tend to have relatively modest short term impacts
when they address only part of the health system. Third, the long
term effects of an intervention on the whole health system are
uncertain and it is possible that a ‘good’ decision will have negative
effects on other components of the health system, raising the need
for holistic monitoring and evaluation. Fourth, since newborn
health is intimately linked with maternal health it is of paramount
importance to organise the continuum of care between mother and
newborn. Finally, the transfer of experiences is delicate and an
intervention package that has proved to have a positive effect in
one setting may have very different effects in other settings.

Migrant health between tropical and travel
medicine
Travel medicine: is the migrant the neglected link?
M. Corachan
CRESIB, Clinical Medicine, Barcelona, Spain

Both travel medicine and immigration health are (among others)
components of what we nowadays understand as international
health. Travel medicine has established an international society
and has been convening its well attended international congresses
every two years for more than two decades. This is not the case for
immigration health. Travel medicine congresses are open for
immigration health presentations, but these are scarce: in Vancouver (2007) they constituted 32/200 (16%), in Budapest (2009)
only 14/308 (4.5%). It is true that people ‘‘going’’ as well as those
‘‘coming’’ are all travellers, but while we know much about the
health of tourists, far less is known about health problems in
immigrants. Personally I believe that, with the exception of a few
presentations coming from 2 to 3 centres of excellence, the
presentations at travel medicine congresses are a constant déjà vu
of the same items with few or no conclusions leading to health
policy changes. Compliance with antimalarial chemoprophylaxis,
adverse effects of these drugs, medical attendance on flights from
different companies or travelers’ diarrhoea (to mention but a few)
are topics repeated at one congress after another. Some subjects,
such as travelers’ diarrhoea, are analysed for tourists from almost
every country, while nothing is said about immigrants’ diarrhoea.
Moreover, the tourist is seen as someone from a western, rich
country, visiting exotic places in the south. But India, China,
Indonesia, Brazil now have their own tourists visiting richer
countries. The western-affluent concept will have to change and
the traveler per se will need a more comprehensive approach. It
seems logical to ask the Tropical Medicine and International
Health national societies to see to it that a more balanced mix of
subjects is put on the agenda of these congresses or that
immigration health establishes its own society separated from
travel medicine, by which it has been permanently neglected.

Clinical session
The Kabisa travel expert program
J. Van den Ende
Instituut Tropische Geneeskunde, Clinical sciences, Antwerp, Belgium

Kabisa, a computer based tutorial for tropical medicine, has been
developed since 1992, the first version in foxpro, the second in
C++, the third in MS Access XP. For developing countries it is a
didactic tool that challenges the student with cases electronically
assembled from a randomly generated disease and randomly
chosen related presenting symptoms. The student should find the
diagnosis with a set of disease characteristics, available in the
context of a hospital in developing countries. The logical engine is
based upon both pattern recognition and Bayesian logic. For a
Western context the programme also offers an expert system for
imported fever, based on a prospectively generated database of
over 2000 patients. The Expert module is innovative with the
suggestion of new tests based on the data already provided by the
user. In this suggestion, a threshold driven logic is followed: for the
highest ranked diagnosis strong excluders are asked for, once this
diagnosis is worked out less probable hypotheses are examined
also. Ranking of suggested tests takes into account power,
feasibility, risk and cost. During the session, real examples will be
shown and the application of the logic demonstrated. If wanted, a
detailed explanation of the program can be given. Participants are
invited to bring their laptop; the program will be installed and
distributed for free.
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Do sector wide approach (SWAP)
mechanisms promote access to health care?
(Be-cause Health and GRAP-SWAP,
Belgium)
Sector-wide approach and health policy reforms: SWAP is
the answer, but what is the question?
B. Dujardin
ULB, ESP, Brussels, Belgium

After a vast wave of empirical studies on aid effectiveness a new
aid paradigm emerged in the late 1990s to adopt several principles
supposed necessary to improve aid effectiveness:
• ensuring the recipient governments’ ownership over their
development policies and strategies;
• in exchange, having the government accountable for the use
of resources and the results of development strategies;
• improving the coordination between donors and increasing
the coherence of their actions with national systems;
• adopting a comprehensive view of poverty and associated
problems, and develop long-term strategies, including institutional reforms;
• developing a real partnership between donors, the recipient
government and civil society.
In March 2005, the quasi totality of the international
community committed to respect these principles by signing the
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Paris Declaration, which is based on the pillars of ownership,
alignment, harmonization, managing for results, and mutual
accountability (http://aidharmonisation.org). For applying them
in practice, aid delivery modalities relying on national systems –
such as budget support and sector-wide approaches (SWAPs) –
are recommended whenever possible. However, the implementation of the Paris Declaration commitments entails many challenges for both donors and recipient countries, as has been
reckoned by the Third High Level Forum on Aid Effectiveness
organised in Accra in September 2008. Cooperation in the health
sector, especially in sub-Saharan Africa, has experienced many
changes in the past years. One of the most important ones is the
explosion in the number of new actors, especially so-called global
health initiatives (GHIs), of which more than a hundred have
been created in the last decade. GHIs are usually created in the
North and intervene in several countries in the South, often
targeting one or a few diseases or health issues (vaccines, HIV/
AIDS, maternal mortality, etc.), and many of them take the new
form of private-public partnerships. If the additional funding they
inject into the health sector is good news for developing
countries, their vertical, narrow-minded, often political and
isolated way of operating has been much criticized – especially
regarding perverse effects on health systems – and question their
global efficiency. Notwithstanding their results, GHIs are now an
important actor in the scene of aid for health. Not only their
multiplication, but also their new forms and ways of operating,
call for adapting aid modalities. First, facing the multiplication of
donors, aid modalities aligned on national programmes and
systems become even more necessary to ensure aid effectiveness.
Second, it is now widely recognised that vertical, targeted health
programmes cannot be successful in the absence of sufficiently
performing horizontal health systems. Some GHIs, like GAVI
Alliance and the Global Fund to Fight Aids, Tuberculosis and
Malaria, have recently introduced a component health systems
strengthening in their aid programme. Finally, many voices argue
that additional funds for health are needed for reaching the
Millennium Development Goals (MDGs). It is in that vein that
Prime Minister Gordon Brown launched in 2007 the International Health Partnership (IHP), which aims to put the Paris
Declaration into practice in the health sector, and constitute a
global compact for achieving the Health MDGs. The debates of
this parallel session will aim to present good practices of how
new modalities anchored on a deep understanding of field
realities have been able to strengthen primary health care, and
henceforth try to bring out some recommendations for the
international cooperation.
Be-cause Health, Belgian initiative for international health
D. Van der Roost
Institute of Tropical Medicine, Antwerpen, Belgium

Be-cause health is an informal and pluralistic platform open to
institutional and individual members and founded in 2004.
Institutional members are:
Belgian academic institutions, services, schools for public
health;
Belgian medical (and related) development organisations, NGO
and consultancies offices;
Government services involved in medical development cooperation and international healthcare;
Organisations and associations who do not necessarily have
development cooperation as a priority, but whose mandates
overlap with international healthcare.
An important aspect is that individuals too, involved in
international healthcare and active in a Belgian context, can be a
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part of this platform, as well as southern Diaspora, people from
the field or from another UE country. The main aim of the network
is to bring together players in international health care so that they
can work more efficiently to ensure that the entire world has access
to decent health care. Be-cause Health was initiated by the Institute
of Tropical Medicine in Antwerp and funded by the Belgian
government. Its main objective is the strengthening of the
effectiveness and the role of by the actors in the Belgian
development cooperation and making quality healthcare accessible
worldwide by bringing together Belgian players in international
health care. This should happen through mutual agreement,
coordination, and activities that go beyond organisations. The
platform becomes a stage for exchange information and knowledge and will breach the gap between the academic world and
operational actors.
The main result of the platform lies in three principal components: (1) organisation of seminars ‘‘State of the art’’ on human
resources in health; SWAp: sector-wide approach research group;
access to quality medicine; primary health care; (2) the development of a common policy document on Belgian cooperation in
international health, and (3) technical working groups which lead
to specific results such as the charter on the quality of medicines,
which has been signed up by 20 organisations. Belgium has a
strong tradition in international health care, both in humanitarian
aid and in development cooperation. The government, NGOs,
academic institutions and strong individuals played and play an
important role which is emphasised by working together in BeCause Health. This collaborative platform leads to: greater
influence on international health policy, better exchange and
circulation of scientific and technical knowledge, better complementarities, synergism and cooperation as well as better anticipation of the needs identified by actors both in Belgian context and
in partner countries.
SWAPs in motion: lessons from case studies in six African
countries
*E. Paul1, B. Dujardin2, V. Zinnen3, S. Laokri2 and A. Robert3
1
University of Liège, Public Health, Liège, Belgium; 2Université Libre de
Bruxelles, Ecole de Santé Publique, Brussels, Belgium; 3Catholic University
of Louvain, School of Public Health, Brussels, Belgium

We present the main results from a five-year research project on
health Sector-Wide Approaches (SWAps) aimed at supporting the
transition from project approach to SWAps. The principal
hypotheses tested were that: (i) SWAp is a dynamic approach and
not a blueprint model; (ii) SWAp has major advantages over the
project approach; (iii) however, SWAp is not a panacea. A
multidisciplinary (public health, economics) research group,
financed by the Belgian cooperation, was set up in 2004,
comprising teams from 3 Belgian universities and a focal point
from the Dept. of Development Cooperation. Over the 5 years, the
group performed several missions in sub-Saharan Africa (3 in
Mali, 3 in Benin, 2 in Senegal, 4 in Rwanda, 5 in Tanzania and 1 in
Uganda). An analysis grid and 3 types of questionnaires were used
to assess and follow-up the evolution of the SWAp dynamics and
its results, which showed that (i) SWAps are not a rigid model and
is definitely a dynamic way of working together between a
government and its development partners. The core elements of a
SWAp are a common sector strategy and a country-led coordination mechanism. However, different elements of the SWAp mature
over time in a context-specific way. SWAps should constantly
evolve and be used as a means of making progress in sector policy,
planning, service provision and evaluation. (ii) SWAps can quickly
bring in some positive results, especially in terms of coherence and
coordination of interventions; policy dialogue, trust building and
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common understanding between partners; and ultimately sector
reforms and health outcomes. Thus they have major advantages
over the project approach. (iii) However, SWAps are not a panacea
and its means should not be confounded with its ends, that is,
improving sector performance. SWAps entail risks (notably those
of technocratisation, centralisation and disconnection from field
realities) and need to be constantly fuelled by shared analyses and
common reform projects aiming at lifting major sector constraints.
The case studies helped accumulating a good knowledge of SWAp
dynamics at central level, but the evaluation of the impact of
SWAps on health outcomes – which was also analysed – is uneasy.
The results from the case studies were used by the Belgian
cooperation and other stakeholders to accompany the SWAp
dynamics, especially in Mali where a technical assistant was
appointed to support the process.

Leishmaniasis in Europe, trends and
challenges (Société de Pathologie Exotique,
France)
Current situation of leishmaniasis in Europe
J.-P. Dedet
Université Montpellier 1, Laboratoire de Parasitologie, Montpellier, France

Leishmania infantum is the main Leishmania species autochthonous in Europe. It is a viscerotropic species responsible for a
domestic and wild canid zoonosis, which annual incidence in
Europe reaches several hundred thousands dogs. In humans, it is
classically responsible for visceral leishmaniasis in children under
5 years, with a fatal spontaneous evolution in about 90% of the
cases. Since the 1980s, L. infantum appears as an opportunistic
parasite, occurring in immunosuppressed patients, mainly HIV
infected patients. The L. infantum/HIV co-infection cases are
particularly numerous in Southern Europe (Spain, Italy, Southern
France and Portugal). They affect mainly young adults. Around
70% of the cases occur in the risk group of intravenous drug users,
which suggest direct inter-human transmission via syringe sharing.
Since HAART introduction and currently use in HIV patient
treatment, in 1997, L. infantum/HIV coinfection incidence is
falling in Europe. L. infantum can occasionally generate simple
cutaneous infections, or exceptionally mucosal lesions, without
any visceral involvement. Some of the dermotropic zymodemes of
L. infantum, which only cause cutaneous forms in immunocompetent patients, do generate visceral leishmaniasis in immunocompromised patients. In endemic countries of Europe, L.
infantum disease has a reduced annual incidence of a few hundreds
cases. But asymptomatic infections are frequent in the population,
in which the disease does not appear unless immunosuppression is
present. Sporadic canine cases were reported in European countries outside the Mediterranean classical enzootic areas, such as in
Germany, the Netherlands, or even in the United Kingdom. This
situation could be related to an extension of the disease, in relation
to climatic warming. A second autochthonous Leishmania species
exists in Greece and Crete: the L. tropica anthroponotic species,
responsible for human cutaneous leishmaniasis. Apart from these
autochthonous cases, imported leishmaniasis cases are currently
diagnosed in European countries, in tourist or migrant patients
coming from other endemic countries of the world. But, recently, a
new Leishmania species has been introduced in Europe, L.
donovani, of which several human cases due to zymodeme MON37 were reported in Cyprus.
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Is leishmaniasis spreading towards northern Latitudes in
Europe?
*L. Gradoni, T. Di Muccio, G. Bongiorno, M. Maroli and M. Gramiccia
Istituto Superiore di Sanità, Dept. Infectious, Parasitic & Immunomediated
Diseases, Rome, Italy

The incidence of zoonotic visceral leishmaniasis (VL) is rising
worldwide as a probable result of climatic modifications associated
with global warming which influence sand fly vector distribution and
density, and human behavioural factors such as importation of
infected canines into non-endemic areas. In 2003–2005 we provided
the first scientific evidence for the emergence and spreading of VL
transmission in northern continental regions of Italy previously
recorded as non-endemic. Active monitoring continued until 2008
through entomological and canine surveys in Alpine (Bolzano
province-South Tyrol), sub-Alpine (Milan, Brescia and Bergamo
provinces) and sub-Apennine territories bordering Padana valley
(Alessandria, Pavia and Piacenza provinces). The most competent
Leishmania infantum vector, Phlebotomus perniciosus, was collected in all Alpine and Apennine territories, often associated with P.
neglectus in the former and P. perfiliewi in the latter. Investigations
on canine leishmaniasis (CanL) confirmed the ongoing northward
spreading of the infection in the sentinel reservoir host, with
seropositivity rates approaching 2% in pre-Alpine sites. Autochthonous CanL was newly detected in 6 provinces of 3 regions
(Piedmont, Lombardy and Emilia-Romagna), whereas serology on
kennelled local dogs in South Tyrol gave negative results. A number
of undisputable autochthonous L. infantum infections were also
recorded in humans. There are other few examples in Europe which
may indicate a changing pattern of L. infantum transmission towards
northern latitudes. In Germany, over the last two decades there have
been 11 cases of human, canine, feline and equine leishmaniasis in
which an autochthonous origin was confirmed or strongly suspected.
Phlebotomus mascittii has been indicated as a probable vector in 3
main areas where cases have occurred, namely North Rhine
Westphalia, Baden-Württemberg and Bavaria. In French Pyrenees,
changes in CanL rates and distribution were reported in a VL focus
outside the classical area of the disease in southern France.

Risk mapping of leishmaniasis and its vectors in Europe
P. Ready
Natural History Museum, Entomology, London, UK

Leishmaniasis (or leishmaniosis) is a mammalian disease caused by
infections of the parasitic trypanosomatid protozoan Leishmania.
Most natural transmission is by the bite of phlebotomine sandflies.
In Europe, zoonotic visceral and cutaneous leishmaniasis are
endemic in the Mediterranean region, with Leishmania infantum as
the causative agent and the domestic dog as the reservoir host. The
objective of this presentation is to review recent approaches, mostly
by the EDEN project, to produce risk maps for canine leishmaniasis
(CanL) and its vectors. Historical data (presence and prevalence)
were extracted from the literature and unpublished records by
EDEN partners, who also carried out prospective surveys of CanL
(serological and by postal questionnaires to veterinary clinics) and
its vectors in Spain, France, Italy, Hungary, Greece and Turkey. GIS
was used to associate spatio-temporal distributions with environmental variables (remote sensed and ground data), and risk maps
were produced from statistical models (logistic and negative
binomial regressions, or discriminant analyses). Spatio-temporal
modelling based on historical data gave limited results, because of
the clustering of surveys within foci in a few provinces near the main
research laboratories. Prospective studies sampled a wider range of
unfavourable environments and demonstrated the abundance of
vectors in areas with non-Mediterranean climates, where there is
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low risk of vector-borne transmission and vertical transmission
(dog-to-dog) is suspected. Mathematical modelling (including R0) is
required to investigate the risk of leishmaniasis emergence caused by
vector-borne transmission in non-Mediterranean areas. In northwestern Europe, Phlebotomus mascittii is widespread, but vector
competence studies are required before concluding it is a vector.

Gender-based violence and unsafe abortion:
public health issues
A rights-based approach to prevention and response to
gender-based violence in conflict settings
*M. Bosmans and M. Temmerman
Ghent University, International Centre for Reproductive Health, Ghent,
Belgium

This presentation results from policy support research initiatives
for the Belgian Development Cooperation on sexual and reproductive health and rights of war affected women and children. The
methods used included: analysis of international human rights law
and humanitarian law, analysis of national laws and policies, field
studies in the Occupied Palestinian Territory (2002) and the
Democratic Republic of the Congo (2004, 2005, 2009). During the
field studies qualitative research methodologies were used including semi-structured focus-group discussion, semi-structured interviews, site visits, regular feed-back meetings and seminars for the
restitution of the research findings. Only since the early 1990s the
international community has started paying appropriate attention
to the issue of gender-based violence (GBV), as rape was used as a
weapon of ethical cleansing in the Balkan wars and the Rwanda
genocide. GBV, including sexual violence (SV), is now recognized
as a serious violation of human rights and of international
humanitarian law. GBV mainly targets women and girls of all
ages. Armed conflict appears to exacerbate the vulnerability of
women and girls to GBV, which is closely linked to their low social
and legal status in a context of weakening social protection
systems. Rape is the best known form of GBV but in times of
conflict and post-conflict the prevalence of other forms increase,
such as: sexual slavery, sexual exploitation, forced prostitution,
forced marriage, intimate partner violence. In the Occupied
Palestinian Territories GBV is a very sensitive issue that can hardly
be discussed as it has been made subordinate to the problem of
political violence in the region. In DRC rape is still used on a
massive scale by both state and non-state actors, including foreign
armed groups and civilians. Moreover, the use of GBV as weapon
of war affects both direct (the rape survivor) and indirect victims
(their father, husband, children, family, community). They have to
cope with severe, long-lasting physical and psychological traumas
while appropriate health, counselling and referral systems are
often lacking. Impunity for GBV prevails, as a result of poor
protection of women’s rights in domestic and customary law and
deficient justice systems. Ineffective response to GBV increases
survivors’ risks to recurrent forms of GBV. Although mothers of
children born of sexual violence face particular hardship as a result
of stigmatization and discrimination, advocates for the fight
against GBV hardly touch the issue of the right to abortion for
rape survivors. Prevention and response to GBV require a
comprehensive approach. Such an approach should not only assure
appropriate medical care and psychosocial support for rape
survivors, but also for the ‘indirect’ victims. In order to reduce
survivors’ risks to recurrent forms of GBV equal attention should
be paid to the creation of an enabling social and cultural
environment for promoting the rights of women, supporting legal
reforms – including the legalisation of abortion – and restoring an
effective justice system.

20

Organising referral and health care for survivors of sexual
violence; an example from Mombasa, Kenya
*M. Temmerman1, C. Maternowska2 and M. J. Othigo3
1
Ghent University, International Centre for Reproductive Health, Ghent,
Belgium; 2ICRH Kenya, Social Science & Policy, Mombasa, Kenya; 3Coast
General Hospital, Mombasa, Kenya

Once veiled in silence, violence against women and children, has
surfaced as a significant public health and rights issue, strengthened in part by agreements and declarations among others at the
International Conference on Population and Development (Cairo
1994) and the Fourth World Conference on Women. Recently
WHO acknowledged an urgent need to strengthen the health
sector’s response to violence including the establishment of formal
and informal support systems for people living with violence,
sensitization and action via the legal and justice systems and
support of further collaborative research. To date, a paucity of
evidence-based data on sexual violence against women and
children has hampered efforts to address this epidemic, especially
in low-income countries. The Coast Provincial General Hospital,
Mombasa (CPGH) in collaboration with the International Centre
of Reproductive Health (ICRH) has initiated the development,
support and evaluation of Kenya’s first Gender-Based Violence and
Recovery Centre (GBVRC) based within a public hospital. This
unique public/private service model proposes offering comprehensive clinical, social and legal care for Mombasa’s most
vulnerable populations while serving as a demonstration project
for Kenya’s Ministry of Health, through dedicated Division of
Reproductive Health services addressing violence and its root
causes. In 2006, hospital records indicated that five to six violence
survivors presented daily in the casualty unit of CPGH and
routinely these survivors were treated for emergency care only and
subsequently sent home. In response, in 2007, the GBVRC at
CPGH established violence-specific training for health care
personnel within a newly refurbished and dedicated service
delivery unit at CPGH. The initial goal was to improve immediate
care for survivors of rape and other forms of violence and to
prevent sexual transmitted infections (including HIV) and unwanted pregnancies. A recent assessment of the first 6 months of
GBVRC operations shows that well over 300 clients were seen at
the centre with more than 60% of them being younger than
15 years (> 75% younger than 19 years of age). Physical abuse and
coerced sex, especially in children, has been shown to lead to highrisk sexual behaviours stemming from emotional and behavioural
damage at an early point life, often leading to early sexual debut,
multiple partners, unprotected intercourse and sex work. Among
adults, especially women and other vulnerable adult populations,
violence is likely to be highly underreported in Mombasa due to
cultural and religious sanctions. Veiling violence leads to mental
health and social problems (anxiety, depressive disorders and
impaired behaviour), as well as adverse reproductive health (RH)
outcomes (unwanted pregnancies, STDs/HIV) and increased morbidity and mortality. While survivors of violence require comprehensive care, treatment and recovery and follow-up to prevent
negative health outcomes, individuals, their families and communities have competing and compelling needs to prevent further
abuse. The GBVRC Mombasa proposes addressing these needs
through a multi-sectoral approach that will be elaborated during
the presentation.
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Confronting avian flu and the new global
threats
The role of surveillance in animal health
*I. Capua and G. Cattoli
Istituto Zooprofilattico Sperimentale delle Venezie, Virology Dept.,
Legnaro, Italy

The ongoing animal and human health crises caused by influenza A
viruses originating from the animal reservoir have polarised
attention of international organisations and donors on the need for
improved veterinary infrastructure in developing countries and on
the need for improved communication between the human and
animal health sectors. Significant investments in capacity building
have resulted in the development of diagnostic laboratories and in
the improvement of scientific know-how in the field of diagnostic
virology. It is known that the animal reservoir (including arthropods) is the source of the majority of emerging pathogens which
threaten global public health and also that most emerging pathogens originate (or cross the species barrier) in developing countries.
It would therefore seem reasonable for the international community
to capitalise on the investments that have been made as a result of
the H5N1 avian influenza emergency and expand the areas of
diagnostic competence, possibly on a regional basis, to set up early
warning systems and improved response capacities to manage
diseases of public health relevance. Possibly the biggest challenge
we have is to find novel ways to maximise the use of the information
which is generated as a result of the improved networking and
diagnostic capacities. In the era of globalisation, emerging and reemerging diseases of public health relevance are a concern to
developing and developed countries and are a real threat due to the
interdependence of the global economy. Communication and
analysis systems available should be tailored to meet the global
health priorities, and used to develop and constantly improve novel
systems for the exploitation of information to generate knowledge.

Malaria vaccines
The vaccine RTS,S/AS: from the original insight to the
development of the most promising candidate
J. Cohen
GlaxoSmithKline Biologicals, R&D, Rixensart, Belgium

The most advanced malaria vaccine candidate in development,
RTS,S/AS, has recently entered phase 3 testing. This important
breakthrough in the field of vaccinology is the culmination of more
than 20 years of research & development by GlaxoSmithKline and
our partners and collaborators. The vaccine has been developed to
protect young children and infants against clinical disease caused
by Plasmodium falciparum infection. Over the past 9 years,
RTS,S/AS has been evaluated in multiple phase 2 studies. The
vaccine was shown to have a promising safety profile and to be
well tolerated in all age groups in which it was tested, including the
intended target population of infants and young children. RTS,S/
AS can be co-administered with other vaccines included in the
routine Expanded Program of Immunization (EPI). In phase 2
testing, the vaccine candidate was shown to confer significant
protection against P. falciparum infection and clinical disease,
including severe malaria. A trend towards an indirect beneficial
effect of the vaccine on non-malarial morbidities has been
observed in several trials. If the phase 3 study results confirm the
observations made during phase 2 testing, the RTS,S/AS vaccine
could have a major public-health impact in Sub-Saharan Africa,
when broadly implemented and judiciously integrated with other
malaria-prevention measures. In this presentation, I will describe
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the genesis and early development history of RTS,S/AS. I will then
highlight the most salient results derived from recent phase 2
studies conducted in the pediatric target population, which have
led to the decision to progress RTS,S/AS to phase 3 testing. I will
conclude by giving a brief description of the design of the ongoing
phase 3 study and update the audience on its progress.

Chagas disease (1909–2009): from Latin
America to Europe and the Mediterranean
What are the perspectives one century after discovery?
J. Rodrigues Coura
Instituto Oswaldo Cruz/Fiocruz, Laboratório de Doenças Parasitárias,
Rio de Janeiro, Brazil

It is estimated that 15–16 million people are infected with
Trypanosoma cruzi in Latin America and 75–90 million are
exposed to infection. The epidemiological characteristics of
Chagas infection in the Americas can be categorized into four
groups of countries, according to the transmission cycles and the
vector and transfusion control programs. Group I, which includes
Argentina, Bolivia, Brazil, Chile, Ecuador, Honduras, Paraguay,
Peru, Uruguay and Venezuela, presents domestic and peridomestic
cycles with zones of high prevalence of human infection;
predominance of chronic Chagas cardiopathy; absence or rare
digestive form in northern of the ecuatorial line; important wild
cycles in various natural environments, including T. infestans in
restricted areas of Bolivia; and vector and transfusion control
programs in most countries, with prospects of eliminating T.
infestans (already achieved in Brazil, Chile and Uruguay) and
Rhodnius prolixus, which are eminently domesticated species.
Group II, which includes Colombia, Costa Rica and Mexico,
presents domestic and peridomestic cycles with presence of chronic
Chagas cardiopathy, occurrence of infected donors, detection of
wild cycles and a lack of or only incipient control programs.
Group III, which includes El Salvador, Guatemala, Nicaragua and
Panama, presents domestic, peridomestic and wild cycles, with
little clinical information, and the beginnings of control actions in
Guatemala and Nicaragua. Group IV, which includes the Antilles,
Bahamas, Belize, Cuba, United States, Guiana, French Guyana,
Haiti, Jamaica and Surinam, presents wild cycles with rare cases of
autochthonous human cases and little clinical information;
numerous infected immigrants in the United States; and absence of
control programs, with the exception of the beginning of blood
bank control in the United States where cases of transfusion
transmission have already been described. Control and surveillance initiatives in the Southern Cone in 1991, in the Andean
countries in 1997, in Central America and Mexico in 1998 and in
the Amazon countries in 2004 have created new expectations
among the Latin American community and in non-endemic
countries that have received migrants from our continent, regarding the possibility of worldwide control over Chagas disease
within the next 20 years. However, for these expectations to be
fulfilled, control and surveillance must be constant.

Neglected diseases control, equity and
human rights
The gender divide of tropical parasitic diseases
T. Gyorkos
McGill University Health Centre, Clinical Epidemiology, Montreal, Canada

There is renewed research impetus to examine and understand
gender differences in tropical parasitic diseases within the move-
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ment for gender equity and in recognizing the socio-cultural and
economic determinants of health. Both sex and gender influence
susceptibility and exposure to infection. Many tropical parasitic
diseases provide clear examples of gender differences, especially in
poor populations. They affect girls and boys, women and men,
differently, with respect to the risk and impact of the burden of
disease and illness on daily life and on future well-being for
themselves, their family and their community. Health systems
attempt to meet this challenge by evidence-based policies and
practices. However, the evidence base for the magnitude and
context of gender differences remains to be rigorously investigated,
such that prevention and control strategies often fail to adequately
respond to the real needs of each gender. Focussing on the research
evidence of gender analyses in reviewing recent published epidemiological research on soil-transmitted helminth infections conducted in Africa, Asia and South America, the most common flaws
included: inadequate assembly of the study population, inadequate
stool collection and examination, inadequate assessment of
determinants or risk factors, inadequate statistical analyses and
inadequate reporting. These inadequacies limit data validity, and
consequently, weaken the evidence base. In addition, qualitative
methods which can provide critical added insight into the context
of the results are still only rarely used in conjunction with
quantitative methods of epidemiological research. The research
community must contribute to improving this situation. A gender
approach is facilitated through more interdisciplinary and participatory approaches to research. New epidemiological research
approaches, such as life course epidemiology, may also provide
added insight. A gender approach to research should be encouraged in graduate and post-doctoral training as in other research
capacity-building activities. Tools such as methods checklists for
specific study designs, journal requirements for published research
and open access publications are attempts to improve the situation.
Future epidemiological research must be rigorously conducted and
accurately reported. In this way, the evidence base for informed
policy and practice will be strengthened and equitably respond to
the gender divide of tropical parasitic diseases.

Space technology contribution to infection
surveillance and to the health-related MDG
goals (United Nations Office for Outer
Space Affairs)
Space technology and health-related MDG Goals: the role
of UNOOSA
V. Kotelnikov
United Nations, Office for Outer Space Affairs, Vienna, Austria

In recent years earth observation technology has been used to
improve risk mapping for communicable diseases. Advances in
satellite-based remote sensing and global positioning, in geographic information systems and computer processing now make it
easier to integrate ecological, environmental and other data, to
develop predictive models that can be used in disease surveillance
and control activities. This enables experts to make more informed
decisions that affect the lives of human and livestock, the
environment, and the economy. Earth observation satellites offer a
translational global platform for collecting data on vector-borne
diseases which spread irrespective of national frontiers. Meteorological satellite data may also be used to identify epidemic-prone
areas. Moreover, space-based observations complemented by
ground-based observations are well suited to monitoring different
manifestations of climate change and the factors to contributing to
it. However, the capabilities of remote sensing technology have not
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been fully disseminated to the health investigators and agencies
that could be using them. All health-related Millennium Development Goals (MDG)s, namely: (i) MDG 6 – HIV/AIDS, malaria
and other infectious diseases; (ii) MDG4 – child mortality and, (iii)
MDG5 – maternal health, are directly or indirectly related to
infectious diseases. In view of this fact, the United Nations Office
for Outer Space Affairs through its Space Applications Programme
and in cooperation with relevant UN organizations, space agencies
and national health institutions has been organizing number of
workshops and expert group meetings in various geographical
regions to address how space technology can contribute to the
achievement of the health-related MDGs. The prime objective of
the Symposium is to promote awareness of the use of space
technology applied to health care and review benefits for such
applications as tele-health/tele-epidemiology.

Space technology and environment related diseases: the
experience of the Institute Gulich, Argentina
*M. Scavuzzo, M. Lamfri, X. Porcasi and C. Rotela
Conae, Applications, Cordoba, Argentina

It is widely accepted that earth observation satellites are indispensable tools for environmental monitoring. Also it is evident that
there is a close relationship between environment and several
infectious diseases such as vector borne, rodent borne and water
borne. Therefore, satellite imagery can be used as a powerful tool
not only to accurately monitor the evolution of environmental and
geophysical parameters, but also to improve knowledge and
understanding of environment-related diseases. Basically, ‘‘landscape epidemiology’’ or ‘‘tele-epidemiology’’ considers that
extrinsic factors which control the biological behaviour of a
population of vectors/hosts are the same that influence components of landscape that can be sensed by satellite imagery. The
Gulich Institute, created by a agreement between the National
Space Agency from Argentina, CONAE and the national University of Cordoba, has been developing research and training on this
new issue. In our presentation we will include some examples of
studies where we can demonstrate the use of remote sensing data
applied to vector borne disease. We present examples developed in
Argentina on dengue and Chagas disease, as well as past training
activities supported by UNOOSA in Argentina for Latin-American
participants, and our most recent initiative in this field that is the
Master on Early Warning and Response Space Application.
Integrating space technologies to public health surveillance
programs: from theory to operation
P. Michel
Public Health Agency of Canada, Infectious Diseases, Saint-Hyacinthe,
QC, Canada

The idea of applying space technologies to public health activities
have evolved considerably over the past ten years. This is mainly
due to an enhanced focus of health scientists and public health
leaders in considering and studying geographical factors as
determinants of a wide range of diseases and health conditions, as
well as notable progress in the technical capacity and availability
of various space technologies and our greater ability to integrate
this information to health surveillance and population data either
for operational need, decision-making or scientific discovery. The
focus of public health activities is to prevent rather than treat a
disease through surveillance, early intervention and the promotion
of healthy behaviors. Key functions underpinning public health
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programs most often include elements such as: disease and injury
prevention; health promotion; health protection; health surveillance; population health assessment; emergency preparedness and
field response. These functions are developed, framed and
supported by the inter-dependent contribution of policy, technology, science and knowledge. From a scientific and technology
perspective, two specifics areas derive well-identified benefits from
the use of space technologies to public health. These are
telemedicine and tele-epidemiology (or landscape epidemiology).
Telemedicine can provide quality diagnosis, training and medical
advice for isolated areas and populations, and tele-epidemiology
provides consistent, large-scale, and specific earth observations
that helps in predicting and combating diseases for which the
environment or the geographical distribution of exposures play
important role in their epidemiology. The idea of using satellite
imagery, satellite navigation information or satellite communication applications to help the delivery of key public health activities
is not new. However, there seems to be a notable gap in the
operational integration of such technologies within public health
organisations in most part of the world. Aside from the challenge
of articulating to public health authorities the plus-values of
applying such technologies to their programs, it is more important
to provide them with a plan for better alignment of public health
functions and needs that could be supported with satellite
technology and to develop the necessary capacity, infrastructures
and tools that would enable these methods to further develop
within ongoing programs. Thus the challenge of integration is not
only one of inter- or trans-disciplinary collaborations, but speaks
directly to the need of satellite technology specialists to better
understand key public health needs and to address a wide array of
public health functions. The key objective of this communication
will be to illustrate public health functions, review challenges in
the application of satellite technologies for these functions and
propose an operational framework to enhance the integration of
satellite technologies within public health programs.

Application of space technologies to the surveillance and
modelling of waterborne diseases
M. del Mar Lleo
Department of Pathology, Section of Microbiology, University of Verona,
Italy

Flooding, extreme rainfall causing increased runoff and washing of
faecal material into potable water, and warmer water temperatures are associated with increased transmission of waterborne
diseases such as cholera, cryptosporidiosis, leptospirosis and the
spread of harmful algal blooms. The El Niño-Southern Oscillation
(ENSO) offers an opportunity for studying how unusual weather
patterns affect the incidence of infectious diseases in general and,
specifically, of water-related health threats. The ENSO-induced
changes appear to increase the incidence of several infectious
diseases, including hantavirus pulmonary syndrome, malaria,
cholera, and Rift Valley fever. Weather and environmental
parameter monitoring on a large scale from space offers the
opportunity to predict and thus prevent the so-called ‘climate
sensitive’ waterborne diseases. Recently space technology has been
applied to: (1) predict cholera epidemics by monitoring sea surface
temperature and sea surface height via earth observing satellites;
(2) predict Rift Valley fever outbreaks up to five months in
advance in East Africa using Pacific and Indian Ocean sea surface
temperature anomalies coupled with satellite normalized difference vegetation index (NDVI) data; (3) track algal blooms from
space. Improvements such as higher spatial and spectral resolution,
more frequent coverage and lower costs will provide new
opportunities to extend the uses of remote sensing technology
beyond a few vector-borne diseases to studies of waterborne and
soil-borne and the mapping of human settlements at risk. The next
generation of earth-observing remote sensing systems will also
allow investigators in the human health community to characterize
an increasing range of variables that are key to understanding the
spatial and temporal patterns of the risk of disease transmission.
These improved capabilities, when combined with the increased
computing power and spatial modelling capabilities of geographic
information systems, should extend the scope of remote sensing to
include operational disease surveillance and control.

Impact of space technology on countering infectious disease
epidemics – an opportunity for India
S. Mishra
SGPGIMS, School of Telemedicine and Biomedical Informatics,
Lucknow, India

Space or satellite technology applied in taking data and images of a
geographical area can help to predict weather, environmental and
climate changes and can become an effective tool for surveillance
of vector habitat and risk assessment. The factors that make India
very vulnerable for vector borne diseases are its tropical climate,
unprecedented population growth; uncontrolled urbanization;
changes in agricultural practices; deforestation; and increased
travel. The most prevalent and serious infectious diseases of India
are plague, cholera, malaria, dengue, chikungunya fever, Chandipura encephalitis, H5N1 influenza, Japanese Encephalitis. Their
outbreak is linked with environmental factors. The Indian Space
Research Organisation (ISRO) has developed an early warning
system for the outbreak of Japanese encephalitis (JE) in the area of
Assam in the North eastern state of India. The Ministry of Health
and Family Welfare launched the Integrated Disease Surveillance
Project (IDSP) to detect early warning signals of impending
outbreaks and help initiate an effective response in a timely
manner. The major components of the project are integration and
decentralization of Surveillance activities; strengthening of public
health laboratories; human resource development; and use of
information technology for collection, collation, compilation,
analysis and dissemination of data.
ª 2009 The Authors
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Space technologies in strategies for vectors control and
surveillance in national programmes of Paraguay
*G. Russomando, B. Cousiño, C. Guido, M. Muñoz, E. Ferreira, J. J. Fernández,
B. Paredes, L. Yuruhan and M. Scavuzzo
National University of Asuncion, Ministry of Health; Research Institute
in Health Sciences, Dept. Molecular Biology and Genetics, Asuncion,
Paraguay

An average of 150–220 infested dwellings notified per year from
2002 to 2006, were also positioned with GPS. The epidemiological
analysis of trends of infested dwellings detected during surveillance
led to visualizing new data patterns and relationships at local level,
such as aggregated patterns in focalized areas that would have
otherwise remained unnoticed. We could compare our data with
historical records on Triatoma infestans infestation (main vector)
in the domiciliary environment. The National Program is using
GIS/GPS to spray with a new concept, a selective/focal vector
control and to monitor field operations. Information on human
malaria cases registered periodically from 2002 to 2006, NOAA
images and Spot Vegetation for spatial-temporal analysis were
evaluated to determine possible environmental risk factors in the
Yguazu Lake region, which has hydroelectric dam. Space technology allowed us to assess the spatio-temporal evolution of the
lake and revealed a correlation with the incidence of malaria. In
2007, an epidemic of dengue occurred in Asunción, and other
main cities. 27 000 cases of dengue and 55 cases of dengue
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hemorrhagic-fever were registered between January and February
and the government declared national emergency. Within two
weeks a GIS was implemented in the entire endemic area to inspect
and collect outdoor containers which might harbor Aedes aegypti.
Digital cartography was used for operational work in the field and
to assign special indicators that might be influencing the infestation. The use of these space technologies in field studies for
surveillance and control of vector-borne-diseases provided us with
information and maps for decision-making and advocacy, reduced
the cost of interventions, allowed the overlapping of information
that may not normally be linked, improved data collection in the
field, rapid assessment and survey methods and program monitoring and evaluation.

Improved rift valley fever (RVF) early warning system in
Senegal: classification of ponds from high-spatial resolution
remote sensing data
*J. A. Ndione1, J.-P. Lacaux2, Y. M. Tourre3,4, C. Vignolles3,4, D. Fontannaz3,4 and
M. Lafaye3,4
1
Centre de Suivi Ecologique, Gestion des ressources naturelles et évaluation
environnementale, Dakar, Senegal; 2OMP, Université Paul Sabatier (UPS),
Toulouse, France; 3Meteo France, Direction de la Climatologie, Toulouse,
France; 4LDEO of Columbia University, Palisades, NY, USA

During the rainy season, the abundance of mosquitoes over the
Barkedji area (Senegal) is linked to dynamic, vegetation cover and
turbidity of temporary and relatively small ponds. The latter create
a variable environment where mosquitoes can thrive and thus
contribute to diffusion and transmission of diseases such as the
Rift Valley Fever (RVF, with Aedes vexans arabiensis and Culex
poicilipes mosquitoes) in the Ferlo. The small size and complex
distribution of ponds require the use of high-spatial resolution
satellite images for adequate detection. Here the use of SPOT-5
images (10 m-resolution) allows for detailed assessment of spatiotemporal evolution of ponds, through two new indices: the
Normalized Difference Pond Index (NDPI) and the Normalized
Difference Turbidity Index (NDTI). Small ponds less than 0.5 ha
dominate whatever the time period. For example they represent
nearly 65% of the total ponds during the peak of the rainy season,
up to 90% at the end of the same season. Moreover, another
product is proposed: the Zone Potentially Occupied by Mosquitoes (ZPOM). During the apex of the summer monsoon, it is found
that RVF mosquitoes occupy 25% of the Barkedji area, while only
0.9% of the same area is covered by ponds. Overlapping areas
occupied by grazing cattle and mosquitoes, enhance RVF virus
transmission. Temporary ponds could be considered as a good
epidemiologic indicator for different vectors of infectious diseases.
The goal is to first use operational and high-spatial resolution
remote sensing images to detect all ponds for potential mosquitoes’
presence and breeding sites. The resulting ZPOM is obtained from
entomological field-studies and mapped using flying ranges and
spatial distribution of vectors (flying ranges of mosquitoes is 500–
600 m around ponds). The second step is to establish dynamic
maps of mosquitoes’ density, starting from regular data of the
rainfall events. This work is carried out by integrating results of
studies on mechanisms of emergence, proliferation and diffusion of
the vectors (the distribution of rainfall events (frequency and
intensity), the flying range of mosquitoes and their aggressiveness).
Then, after developing hazard maps, vulnerability (host’ evaluation) and risk maps (host exposure to vectors), all fundamental
components of our HEWS are already defined. Thanks to remotely
sensed operational indices and products presented here are meant
to better understand the mechanisms at stake and to contribute to
the development of early warning systems in a changing climate
and environment. Combining a multi-disciplinary and integrated
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approach involving rainfall data (seasonal forecasts and near realtime observations), ponds and differences in ZPOMs as a function
of ecozones, biological data such as vector aggressiveness, virus
transmission and pastoralism, should make it possible to evaluate
dynamical RVF risks.

Landscape ecology and geospatial tool applications in tropical
medicine: malaria in Sucre State, Venezuela
*L. Delgado-Petrocelli1, S. Ramos1, A. Camardiel2 and L. Liberal3
Universidad Central de Venezuela, Instituto de Zoologia Tropical,
Caracas, Venezuela; 2Universidad Central de Venezuela, FACES, Caracas,
Venezuela; 3Universidad Central de Venezuela, Geodesia y Agrimensura,
Caracas, Venezuela
1

Environmental changes are currently affecting vector-borne infectious diseases, and are mostly responsible for their occurrence,
reemergence, dispersal, and disappearance. Many infectious diseases, such as malaria, dengue, Chagas, and others, affect
especially the tropical regions, in particular, human communities
under high or extreme poverty conditions. Management solutions
for these health problems necessarily require multidisciplinary
teamwork by health professionals and other experts that apply and
share latest concepts and tools to facilitate a synergistic approach
to the problems’ proximal context. New possibilities in tropical
medicine come from a systemic framework derived from landscape
ecology, ecoepidemiology, and geospatial technologies. Paria
Peninsula in Sucre state, northeastern Venezuela, is epidemiologically important as the state’s top malaria-infected zone. Collected
data from this study area were analyzed as a system, showing
conditions of high humidity and high temperature with a dominant
isothermal climate, and high spatial heterogeneity, leading to a
differentiated expression of malaria incidence. Through spatial
analysis, the panoramic epidemiology approach provided risk
maps that assisted the assessment of affected communities and
health managers in mitigating disease. Research conducted in
Sucre State, Venezuela, generated spatial models describing
malaria incidence, and thematic maps revealing the malaria
incidence dynamics, which differentiated permanently active foci
or hotspots, that make up the Paria peninsula’s epidemiological
corridor, from temporal or occasional spots, such as Nurucual or
Chacaracual in the same State. These GIS-integrated maps and
models will lend support to the design and implementation of
control programs and epidemiological surveillance. This will
signify more efficient vector control campaigns, better disease
management, which will bring net reduction of malaria incidence
and improved life quality in the established communities of the
study area.
Space-technology applications for animal health and
zoonosis: projects and experiences from the Maghreb
M. Bouslikhane
Institut Agronomique et Vétérinaire Hassan II, Rabat, Rabat, Morocco

Since the early 1980s, use of spatial technologies has been
developed progressively in the Maghreb region, showing variable
speed in evolution with regard to the country, the field of
application and the financial resources. Application of the
Geographical Information Systems and Remote Sensing
investigation tools are of interest for agriculture, meteorology,
environment and natural resources as well as the territorial
management or planning. Use of spatial technologies in the
health sector, however, is very slow to develop in all Maghreb
countries. But climatic changes and emergence of diseases during
the last 20 years have raised interest in training programs on
ª 2009 The Authors
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spatial technologies and to integration of their tools and
concepts for health risk analysis and management. The
presentation gives examples of diseases or health risks for which
the use of spatial technologies has been attempted, implemented
or, at least, recommended in different circumstances for epidemiological surveillance, risk analysis and management associated
to diseases or health problems. The examples cover transboundary animal diseases, emerging or endemic zoonotic
diseases as well as water and food born diseases. The aim is to
highlight, discuss and classify the major constraints that oppose
the use of the spatial technologies in the fields of human and
animal health.
Detection of avian flu potential spreading based on
temperature and humidity index, and land use/land cover
information generated by using remote sensing satellite data
*I. Carolita, D. Dirgahayu and B. Trisakti
LAPAN (Indonesian Aeronautics and Space Institute), Remote Sensing
Application and Technology Development Center, Jakarta, Indonesia

There have been new cases of avian flu in 33 provinces in
Indonesia. Recent data from the WHO shows that since 2005,
after the first case was found, the number of cases has risen. Some
results of research indicate that the ecology of avian flu involves a
complex web of factors, including environment setting, agricultural practices of rice production and harvesting, poultry production and migratory behavior of wild birds. Our objective was to
investigate the usefulness of remote sensing satellite data to assess
the potential of avian influenza spreading based on environmental
parameters. The MODIS (Moderate Resolution Imaging Spectrometers) satellite provides temperature and humidity profiles as
well as the vegetation information, and together with Landat data
forms the primary database. Data sets of the avian flu outbreaks
from the Ministry of Heath and WHO were analyzed by GIS
spatial and regression methods. Analysis of this data set for Jawa
Island indicates that avian flu outbreaks and the temperature and
humidity of the area are highly correlated. Wetlands and paddies
are the main force factors of avian flu breaks. Area with low
temperatures, high humidity and close proximity to wet areas are
at greatest risk of avian flu outbreaks.

Malaria epidemiology and control
Dreaming about malaria eradication in South America:
lessons from Brazil
C.T. Daniel-Ribeiro
Instituto Oswaldo Cruz, Fiocruz, Center for Malaria Research and
Training, Rio de Janeiro, Brazil

Malaria was a nationwide problem in Brazil in the 1940s. During
the late 1950s, a successful national campaign reduced malaria to
its lowest level by 1960, at only 36 900 cases. Although of the
country was free from malaria transmission by the late 1960s, the
disease spread rapidly in the Amazon Basin. In the 1970s, the
Amazon region underwent a huge transformation: colonization
programs, sponsored by the government, resulted in massive and
uncontrolled migration for which the area was not prepared. The
number of registered malaria cases in the country rose tenfold from
1970 to 1989. In 1992 WHO pushed the Ministries of Health of
the countries where malaria was endemic to adopt integrated
control measures focusing on reducing malaria morbidity and
lethality rather than its eradication. As a consequence, the number
of cases fell from 637 000 in 1999 to 456 000 in 2007, and the
Amazonian Parasitic Annual Index dropped from 31.9 in 1999 to
12.8 in 2008. Some aspects of malaria transmission, however, still,
ª 2009 The Authors
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draw the attention of malariologists and health authorities: the
distribution of Malaria is heterogeneous in the States of the Legal
Amazon Region and the number of cases has fluctuated over the
years, increasing in some states upon the implementation of new
settlements’ projects and mineral mining activities. In addition, it
is, also, unequally concentrated in the 807 counties of the Amazon:
7.4% contain 80% of the cases. In the last few years, there were
reports of a pattern of unusual clinical complications with
fatalities due to P. vivax. Although the proportion of hospitalization cases due to P. falciparum has decreased from 29% in 2003 to
26% in 2009, those due to P. vivax increased from 38% to 50%.
In addition, the emergence of chloroquine-resistant P. vivax strains
and the increase in the prevalence of relapses, requiring the use of
increased doses of primaquine in some reports need further
investigation. Asymptomatic infection by P. falciparum and P.
vivax was detected in epidemiological surveys in Rondonia and
Amazonas, indicating, probably, a recent pattern of clinical
immunity in migrant and autochthonous populations. Studies
investigating the type of immune responses elicited in populations
naturally exposed to several malaria vaccine candidates in Brazilian populations have also been providing important information
on whether immune responses specific to these antigens are
generated in natural infections and on their immunogenic potential
as vaccine candidates.

Women, children and migration
Sexual and reproductive health
consequences of sexual violence in
immigrants
Sexual violence against and among sub-Saharan
transmigrants in Morocco: a participatory assessment of
determinants
I. Keygnaert1, J. Keygnaert2, N. Vettenburg3, *M. Bosmans1 and M. Temmerman1
1
ICRH-Ghent University, Medicine & Health Sciences, Ghent, Belgium;
2
Partners in Reproductive Health -ICRH Global, Ghent, Belgium; 3Ghent
University, Ghent, Belgium

Sexual violence is globally recognized as a major public health
issue, a violation of human rights and in some cases as a crime
against humanity. Although women, youth and refugees are
considered as particularly vulnerable to sexual violence, little
research has focused on prevention of sexual violence against
trans-migrants in Northern Africa. We explored the nature as well
as risk and preventive factors of sexual violence against and among
young female and male Sub-Saharan trans-migrants in Morocco
and at its borders. Applying Community-based Participatory
Research, the Socio-ecological Model and the Concept of Emancipative Prevention, qualitative as well as quantitative data were
gathered. In-depth interviews (n = 154) were conducted with 60
female and 90 male transmigrants, mainly undocumented
migrants, refugees and some asylum seekers predominantly originating from the Democratic Republic of Congo, Cameroun,
Congo Brazzaville, Ivory Coast and Mali. 138 respondents
experienced violence either directly (49) or indirectly (89). In two
of the cases the respondent was co-aggressor. Together they
described 230 cases of violence comprising of 535 different
violence acts. Of those acts, 246 can be classified as sexual
violence: 141 acts considered rape (of which 111 were multiple or
collective rape), 46 sexual abuse, 33 sexual harassment, 24 sexual
exploitation and 2 sexual torture. Along the migration route and
the wasteland between Algeria and Morocco, the main perpetrators were gangs. Within Morocco (69 cases) perpetrators were
mostly police/military (39), guides/’passeurs’ (15), or a combina-
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tion of those groups (12). Young Sub-Saharan transmigrants are
extremely vulnerable to different forms of violence and specifically
to sexual violence. Given the interplay of several determinants
making them prone to ill-health in general, we argue that
prevention of sexual should consist of radical, comprehensive and
participatory interventions, focusing on the individual, interpersonal, organizational, community and policy level concordantly.

Dengue: novel diagnostic makers and
vaccine development
Perspectives on dengue vaccine development and the
potential role for disease control
S. Thomas
Armed Forces Research Institute of Medical Sciences, Virology, Bangkok,
Thailand

Dengue is a re-emerging flaviviral disease of the tropics and subtropics. Approximately half of the world’s population lives at risk
of acquiring a dengue virus infection. Between 50 and 100
million infections occur annually, resulting in more than 500 000
hospitalizations and 30 000 deaths, mostly children. Dengue
viruses are transmitted in epidemic, endemic, and hyper-endemic
patterns. Dengue causes a significant strain on the health care
resources of developing countries. There is no licensed vaccine or
drug to prevent or treat dengue and effective vector control
requires vigilant and sustained efforts. Experts agree an efficacious tetravalent dengue vaccine combined with improved vector
control is the best hope for improving the world’s worsening
dengue problem. As such, development of a dengue vaccine is a
high priority of the World Health Organization and many
governments of dengue endemic countries. Numerous industry,
academic, and government institutions are at various stages of
developing a vaccine. Dengue vaccine development challenges
include the need to produce and formulate a vaccine containing
antigens from all four dengue virus types, the lack of an animal
or human challenge model, an incomplete understanding of
dengue disease immunopathogenesis, and the absence of a
validated correlate of protection. Candidates currently in preclinical or clinical testing utilize a variety of approaches such as
attenuation of live whole virus using cell passage or genetic
modification. Other candidates are constructed using only
portions of the dengue virus genome, usually the structural viral
proteins. Leading candidates are safely progressing through phase
2 and 2b testing; phase 3 trials are anticipated to begin in the
next 2–5 years. Numerous populations will benefit from licensing
of a dengue vaccine to include children and adults living in
dengue endemic regions, travellers and military personnel. An
efficacious dengue vaccine could be used to interrupt regional
epidemics or as part of a national immunization strategy. Dengue
transmission dynamics and epidemiology, herd immunity, and
flavivirus vaccines already in the national immunization strategy
will all impact if and when dengue a vaccine becomes routinely
administered.

Home/near-home treatment: is this the way
forward?
Home management of malaria: an additional effective
strategy for the integrated approach for malaria eradication
B. S. Sirima
CNRFP, Research and training Department, Ouagadougou, Burkina Faso

Malaria is the leading cause of death in sub-Saharan Africa
claiming 1–2 millions life per year mainly in children less than
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five years of age. In 2000, the African heads of states committed
themselves to the Abuja Targets which aim to increase the
number of children with malaria receiving timely and appropriate
treatment to 60%. One of the cornerstone strategies that could
contribute to this goal is the Home Management of Malaria
(HMM). Indeed in the context of limited resources setting (low
level of coverage by health infrastructures and limited health
workforce), the HMM which use the local community health
workers or mothers for providing antimalarial treatment at home
level to those who need them, has proved its efficacy. Experimental studies have demonstrated the feasibility of this strategy,
its capability of reducing child morbidity and mortality as well as
the workload at the peripheral health facilities. Preliminary
studies indicate that using RDT at home level is feasible and
acceptable. It is anticipated that introducing this new tool will
contribute to the increase of the qualitative management of
malaria at the community level as well as the rationale use of
ACTs. In the era of malaria eradication, HMM might be one of
the strategies that need to be integrated in the overall approach
for achieving this goal.

Debate
Removing user fees: selective or comprehensive?
M. Philips
Médecins Sans Frontières, Analysis & Advocacy Unit, Brussels, Belgium

User fees are now recognised as regressive, delaying and deterring
utilisation of needed care, inequitable in access and financial effort,
risky for further poverty induction. Induction of irrational, bad
quality of care, reduced coverage of preventive care, adherence
reduction in chronic care, underreporting of illnesses have been
reported. MSF’s experience with user fees in Sub Saharan Africa
confirms this. In cost sharing schemes, payment exemption/
reduction for selected patient groups is the preferred protection
mechanism. However, MSF surveys showed that <2% of patients
could benefit, rarely those targeted. Problems were:
no protection for non-users, deterred from service use because it
was too expensive;
individual eligibility assessments mostly subjective, reflecting
vested interests;
shortfall of resources determines exempted proportion rather
than poverty criteria;
high transaction costs linked to selection process.
WHO indicates that effective protection beyond 5% of the
population is achieved only through wide exemption schemes, based
on population characteristics such as age, gender or geographic
origin. Malawi, Uganda, Tanzania, South Africa, Liberia and other
SSA countries already abolished user fees for essential care. Recently
also Burundi, Niger, Congo have abolished user fees for children and
women (pregnant or in reproductive age) selectively. Now the
recommendation to exempt children is supported by UNICEF,
WHO, DFID, Denmark, European Union. Selective user fee
abolition is based on specific MDG targets, as potential mortality
reduction depends on effective increase in health utilisation rates.
Free care leads to increased uptake of effective curative care, and
opportunity to increase coverage of preventive or specific care with
public health interest (such as malaria control, HIV/AIDS & TB
care, etc). Presented as an improved exemption scheme, it is more
acceptable, without requiring rebuttal of previous policies; philosophical reasons in favour of patient payment remain intact, with
perspectives of possible resumption of payment. The expected
positive effect of selective abolition of user fees will depend on its
verified application, in particular the availability of funds to pay
instead of the patient, and the condition that increased funds lead to
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direct patient benefit. The intermediate situation creates some
implementation problems. The onus of eligibility proof is put with
patients, increasing administrative hurdles. As compensation, user
fees for other groups might be augmented, leading to less benefits
overall. Transaction costs remain high as selection and money
reception continues. Selective free care is a significant step towards
universal access to care, but inferior to a basic package provided free
of charge for all to use according to their needs, possibly with specific
incentives for targeted groups.

Human mobility and sex
Children and sex tourism
*F. Sorge1,2, F. Thomas2 and F. Pasnik2
Groupe de Pédiatrie Tropicale, Pédiatrie Hôpital St Vincent de Paul,
Paris, France; 2Aidetous, France, Paris, Madagascar

1

Sexual relationships between child and adult are internationally
condemned and considered criminal in many countries. These
taboo practices are underestimated and happen mainly within the
family and with relatives. Prevention and harm reduction of
pedophilic behavior are not simple. Given how difficult it is to
prevent pedophilia in so-called developed countries, it seems
illusory to limit it worldwide, especially in developing countries
where children are numerous, vulnerable and easy to rent.
According to ECPAT, more than a million children are drawn into
prostitution annually. Ethnographic studies by Aidetous in Cambodia and Madagascar showed that strict pedophiles were a
minority of the abusers of child prostitutes; the majority were
regular tourists or expatriates from deprived or amoral backgrounds, often under alcoholic influence and aided by the child sex
market offered in such countries. These situational abusers should
be the target population of information and prevention measures
against child sex. The risk factors of occasional pedophile
personalities need to be studied to focus the prevention strategies.
Risk of imprisonment and financial penalties are supposed to make
these men think twice before they get completely drunk or
hypnotised by their sexual urges. Unfortunately the laws of
countries visited by child sex tourists are rarely effective or
powerless in the face of corruption. The roots of child sex tourism
are obviously socio-economical. The best prevention measures for
middle and long term are to provide education to the children and
wealth to their families. The challenge is to promote fair tourism
and eradicate child prostitution.

Neglected zoonotic diseases
WHO and its partners’ initiative for the control of neglected
zoonotic diseases (NZDs)
F. Meslin1,2
1
WHO/OMS, Geneve, Grand Saconnex, Switzerland; 2WHO/OMS,
Neglected Tropical Diseases, Genève, Switzerland

Endemic zoonotic diseases such as anthrax, brucellosis, bovine
tuberculosis, taeniasis/cysticercosis, echinococcosis/hydatidosis,
trypanosiomiasis, leishmaniasis and rabies are found in many
developing countries of Africa, Asia (including the Middle and
Near East) and South and Central America where conditions for
their maintenance and spread exist. They help to perpetuate
poverty as they not only attack people’s health but also their
livelihoods. Unfortunately these persisting endemic zoonoses
remain neglected in most endemic countries due to lack of
information and awareness about the extent of the problem,
suitable diagnostic and management capacity, and appropriate and
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sustainable prevention and control strategies. The result of this
lack of information is a false perception that their burden and
impact on society is low, such that they neither attract the health
resources nor the research needed to control them – effectively
putting them in the category of neglected zoonotic diseases
(NZDs). Control of NZDs, by simultaneously saving lives and
securing livelihoods, offers a very real and highly cost-effective
opportunity for alleviating poverty especially in remote rural and
marginalized peri-urban communities. Unfortunately in many of
the most affected countries the veterinary public health infrastructure is poor or non-existent, leading to indecision as to which
sector(s) should take responsibility for investigation and control of
NZDs (i.e. veterinary/agriculture versus health). This situation has
led to NZDs control falling into the gap between veterinary
responsibilities and medical needs. Because they affect both people
and animals, especially where they involve livestock, interventions
to control NZDs require concerted action between veterinary,
livestock and human health sectors and thus a comprehensive and
integrated interdisciplinary approach is needed to address the
major obstacles for effectively combating them. To achieve success
combating the NZDs will entail effective leadership and concerted
effort as well as technical, financial and political support.
Controlling, preventing and eventually eliminating NZDs would
be highly cost-effective from a societal point of view, taking into
account both the heath and agricultural aspects. Integration is
needed at two levels: first across sectors and secondly between
diseases. It is recommended that an appropriate and realisable plan
of action for implementing integrated control of NZDs should:
(1) Provide global and regional leadership to promote and
coordinate the One Health integrated approach to NZDs and a
model for how the ‘one health’ approach can be applied in relation
to NZDs in the context of those eco-systems which facilitate their
transmissions.
(2) Provide guidelines as to how national VPH units should be
established and structured and clarify the role of national VPH
structures in the context of their contribution to health care, while
recognizing that the responsibilities of VPH go beyond just the
NZDs.
(3) Promote advocacy efforts to inform about the societal
burden of NZDs to create demand at all levels of society for their
control.
(4) Develop guidelines for implementing integrated surveillance,
prevention and control activities for NZDs and conduct, maintain
and report inventories of control activities and tools.

Community-based interventions: an
opportunity for integration?
Successes and failures in community-based interventions:
what roles can community health workers play?
U. Lehmann1
School of Public Health, University of the Western Cape, Bellville, South
Africa
1

The health crisis in Africa, sparked by severe health worker
shortages, fragile systems and the HIV/Aids pandemic, has led to
an unprecedented proliferation of community-based interventions
and specifically community health worker (CHW) programmes.
Involving community members in health care in their own
communities is not new. All over the world, but particularly in
countries in Asia, Africa, and Latin America community or village
health workers, many mature women with little formal education
have been performing a large number of health related tasks:
providing health education to their communities, helping pregnant
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mothers and new-born babies and treating basic illnesses. Since the
arrival of HIV/AIDS community health workers furthermore
counsel and test community members, provide peer support and
home-based care and ensure that people on ARVs take their
treatment. But while in the 1970s and 80s CHWs were primarily
seen as advocates for health in their communities and agents for
social change, selected by and accountable to their communities,
most policies and programmes today still use a rhetoric of
community ownership, but in fact utilize CHWs as extensions of
the formal health system. This presentation will contextualize the
present policy initiatives and debates on the involvement of
communities and community health workers in health care
delivery and will argue that they present both great opportunities
and grave dangers to improved access and equity in health care. It
will show that there exists ample rigorous evidence from different
parts of the world that CHWs can play a crucial role in broadening
access and coverage of health services in remote areas and can
undertake actions that lead to improved health outcomes in a
range of areas, including child health, TB and HIV/AIDS care.
CHW programmes hold the potential of enabling countries to
build sustainable, cost-effective and equitable health care systems,
thus contributing towards moving closer to achieving the Millennium Development Goals. However, the challenge of achieving
success cannot be underestimated. Evidence overwhelmingly
suggests that programmes need careful planning, secure funding
and active government leadership and community support. To be
successful, CHWs need regular training and supervision and
reliable logistical support. Importantly, governments have to retain
their responsibility for essential health services at all levels,
including for CHWs programmes. The presentation will argue
that, given present pressures on health systems and their proven
inability to respond adequately, particularly in poor countries,
CHW programmes are not an easy, but a good investment, since
the alternative in reality is NO care for the poor living in
geographically peripheral areas. This does not mean, however, that
responsibility for health services can be delegated to fragile
communities. In fact, it will be argued, a grave danger to access,
quality and equity lies in conflating discourses of community
ownership and accountability with responsibility for essential
health services.

Malaria diagnosis: rapid diagnostic tests
(RDT) and traditional microscopy
The use of rapid diagnostic tools – the end of traditional
microscopic diagnosis of malaria?
W. Wernsdorfer
Institute of Specific Prophylaxis and Tropical Medicine, Vienna, Austria

The microscopic diagnosis of malaria has a tradition that spans
more than a century following the development of a reliable
staining method by Romanowski, modifications of which have
become user-friendly and the mainstay of malaria microscopy and
its use for routine diagnosis and epidemiological investigation.
Over the past two decades, molecular biology has developed
diagnostic tools based on the detection of species-specific antigens
or enzymes that permit rapid detection of infections with Plasmodium falciparum and/or Plasmodium vivax. The aggressive promotion of rapid diagnostic tools (RDT) for the diagnosis of malaria
led some protagonists to proclaim the end of traditional microscopic diagnosis. However, is such a view tenable? At this juncture
it will be helpful to examine sine ira et studio the relative advantages
and disadvantages of the two diagnostic procedures. The microscopic diagnosis using the Giemsa-stained thick blood film has a
detection threshold of 20–40 parasites/ll blood, permits the
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determination of the Plasmodium species, and of the parasite
density – an important parameter guiding the therapeutic case
management in cases of infections with P. falciparum (and
occasionally P. knowlesi). The RDT for P. falciparum has high
sensitivity and specificity. However, it fails to indicate the parasite
density – unless dilution techniques are used, necessitating multiple,
sequential tests until reaching the limit of detection. RDT for the
detection of P. vivax continue to suffer from a significant rate of
false negative results, apparently independent of the degree of
parasitaemia. In areas hyper- or holo-endemic for P. falciparum a
large proportion of the population has sub-clinical infections with
this parasite. The use of RDT under such circumstances produces
positive tests in many cases not deserving antimalarial treatment,
exerting unnecessary selection pressure, promoting the occurrence
of drug resistance, and missing potentially dangerous causes of
other infections deserving the urgent implementation of specific
alternative treatment. The use of microscopic diagnosis in association with the consideration of the clinical picture will avoid such
pitfalls. Low cost and simplicity are often advanced as advantages
of RDT. However, in tropical areas with a significant malaria
incidence microscopic diagnosis is more economic, precise and
informative – also to the benefit of the individual patient.
Moreover, the use of RDT implies fail-safe logistics and storage of
the test material. The microscopic blood examination continues to
be the gold standard for the diagnosis of malaria. There is no reason
for replacing it summarily by alternative tools with lesser acuity.

Meet the Professor
Dynamics and control strategies of cholera epidemics in the
African region of the Great Lakes
*R. Piarroux1,2 and D. Bompangue2,3
1
Hôpital la Timone, Parasitology and Mycology, Marseille, France;
2
Université de Franche-Comté, Laboratoire Chrono-Environnement,
Besançon, France; 3Ministère de la Santé Publique, Direction de la Lutte
contre la Maladie, Kinshasa, DR Congo

The countries bordering the Great Lakes of Africa – East of the
Democratic Republic of Congo (DRC), Uganda, Kenya, Rwanda,
Burundi, Tanzania, Zambia and Malawi – are those which reported
the highest number of cholera cases to WHO during the last decade
(541 374 cases from 1998 to 2007 out of a worldwide 1 804 905
cases). In order to ensure improvements in the strategy to fight
against cholera, we implemented research work which intends to
understand the epidemiology of cholera in the African region of the
Great Lakes and especially in the DRC, the country where the
largest number of cases has been reported. Reports of cholera cases
were collected weekly from each health district of East of DRC
from 2000 through 2008. A geographic information system was
established and, in each health district, the relationships between
environmental variables and the number of cholera cases were
assessed using regression techniques and time series analysis. This
broad study enabled us to accurately determine the cholera
epidemic’s mechanisms on different scales; to highlight a marked
seasonal influence in the areas with a tropical climate, with a greater
number of cases during the rainy season, and to identify the source
zones of the disease and the groups of populations acting as vectors
of the spread. It was then possible to demonstrate the role of
sanctuary, played by some suburbs of lakeside cities located in
Katanga and Kivu provinces. Overall, our results showed that the
strategy used until now to combat cholera had to be re-examined.
Maximum effort must be concentrated on populations living in a
few targeted areas located around the lakes. Cholera prevention
programs should be reinforced there, and safe water should be
provided to prevent cholera outbreaks and limit their spread.
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Following the conclusions of our epidemiological studies, a drastic
change of strategy was proposed: the limited curative approach on
the one hand, the few existing water/sanitation programs on the
other hand, have been merged in a global approach involving a
larger scale water and sanitation infrastructure improvement,
environmental protection, hygiene awareness and medical surveys
targeting a few focus areas playing a central role in the epidemics. A
collaborative network, including several scientific institutions in
Europe and in the DRC, local and national government administrations in the field of public health and sanitation, international
agencies, NGOs and private foundations, was progressively set up.
Recent data from the epidemiological supervision shows that, since
one year, cholera is receding from East of DRC. However it is
obvious that the fight against cholera has just begun and that
extensive work on safe water supply is to be expected. Finally, by
better targeting intervention zones, one can gather human and
technical resources previously scattered on the vast territory of the
DRC. The strategy presented here revives the hope to eliminate
cholera in the African region of the Great Lakes.
P. vivax & others including P. knowlesi. Do they really matter?

Plasmodium vivax and others including
Plasmodium knowlesi
Update on the fifth human Plasmodium
I. Vythilingam
National Environment Agency, Environmental Health Institute, Singapore,
Singapore

Plasmodium knowlesi was known to be infectious to humans by
blood passage in the laboratory since 1931 but the first natural
infection in humans was reported only in 1965 from Malaysia.
However, at that time it was thought that naturally acquired
knowlesi malaria infection will be rare. In 2004 a large focus of
naturally acquired human Plasmodium knowlesi was reported
from Sarawak, Malaysian Borneo. Now human cases of knowlesi
malaria have been reported from most states in peninsular
Malaysia and also from the Southeast Asia region. It is now
considered the fifth human Plasmodium. Anopheles latens and
Anopheles cracens have been incriminated as vectors of P.
knowlesi in Kapit Sarawak and Kuala Lipis, Pahang, peninsular
Malaysia respectively. Both species of the mosquitoes belong to the
leucosphyrus group and bite humans as well as monkeys. These
mosquitoes bite monkeys at ground level and at the canopy. The
long-tailed macaque monkeys from Kuala Lipis were infected with
P. knowlesi. The circumsporozoite gene of P. knowlesi from
humans, monkeys and mosquitoes were phylogenetically indistinguishable. Most of these cases are occurring in malaria free areas
where humans may have lost their immunity. Appropriate steps
have to be taken to control the spread of simian malaria among
humans. WHO has targeted to eliminate malaria globally by 2015.
Thus this zoonotic transmission has to be given serious consideration in order to achieve that target.

Challenges in HIV and TB diagnosis
TB diagnosis: the role of microscopy, culture and rapid tests
D. M. Cirillo and *E. Borroni
San Raffaele Scientific Institute, Milan, Italy

Bacteriology is a fundamental component of the WHO strategy for
tuberculosis control, although it was neglected for many years.
Rationalization of laboratory services in each country according to
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the level of resources available allows a better control of the
disease and costs containing. Surveillance of drug resistance (DR)
and early identification of MTB resistant strains are critical steps
for the beginning of appropriate treatment. Detection of resistance
by conventional methods is inadequate due to the slow growthrate of MTB. Nucleic acid amplification techniques represent
useful tools to allow rapid identification of resistant strains and
collection of quality data on DR. Data obtained from the
sequencing analysis of resistant strains will be useful to develop
molecular diagnostic tools. The analysis of phenotypically resistant
strains by the characterization of regions outside well-known genes
will improve molecular genetic basis of DR in MTB and will
contribute to the development of new therapeutics.

Open questions in control of helminthiases
Potential drug resistance in helminth control programmes
M. Albonico
Fondazione Ivo de Carneri, Milan, Italy

Millions of doses of anthelmintic drugs have been distributed in
community campaigns in the last decade to control soil-transmitted helminth (STH) infections, schistosomiasis, onchocerciasis and
to progress towards elimination of lymphatic filariasis. The well
documented occurrence of resistance to anthelminthic drugs in
animal nematodes raises concern that the frequent treatments used
in chemotherapy-based programs to control human disease may
select resistant worms that will impair the benefits of treatment at
the individual and community level. However, the selection
pressure induced on helminth populations by frequent mass
treatment as in veterinary practice is different from that triggered
by targeted chemotherapy. Although reduced efficacy of benzimidazoles against hookworms has been reported from a few studies,
evidence of resistance has not been demonstrated by further tests
and genomic analysis. Trichuris trichiura is a parasite which is
historically ‘‘tolerant’’ to most front-line anthelminthics, especially
when used as single dose treatments. Schistosoma mansoni has
expressed resistance to oxamniquine, and praziquantel is the only
effective drug for the treatment of all schisotosome species,
although cure rates and egg reduction rates vary due to intensity of
transmission. Praziquantel resistant strains have been selected after
drug pressure in the laboratory, but its efficacy is still maintained
in vivo. Recent studies have shown treatment failures of Onchocerca volvulus by ivermectin in some foci in West Africa. In light of
these reports and of the experience from the veterinary field,
careful attention must be given to the monitoring of anthelmintic
drug efficacy, and sensitive and practical tools should be developed
for an early detection of increasing frequency of resistant strains.
Sensitive diagnostic methods should be developed and standardised, so to define ‘‘resistance’’ thresholds. Genetic markers are the
next generations of molecular tools that need to be prioritised for
early detections of drug resistance in human helminthiases.
Moreover, treatment strategies in human helminths control should
be carefully designed in order to achieve a maximum reduction in
morbidity, balancing the risk of increasing selection pressure for
the development of resistance. Anthelminthic resistance does not
yet seem to be a threat for chemotherapy-based public health
interventions. The priority is therefore to prevent drug resistance
from happening and to safeguard the few effective available
anthelminthics. Optimization of use of existing drugs must be
assured, by using them in combination or as alternate treatment
regimens. Finally, development of new products is much needed in
this neglected area, although drugs for human helminths are not a
lucrative market.
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Pathophysiology and severe malaria – from
basic knowledge to new therapeutic
approaches

T2P1-02

T2P1-01

Cerebral malaria (CM) is a potential cause of epilepsy in malariaendemic regions of the world, primarily sub-Saharan Africa.
Three recent African studies suggest a modestly strong association
between CM and epilepsy, with little doubt that this association
is causal. Speculative considerations that may explain this causal
association are discussed. We have conducted two studies to
assess the association between cerebral malaria and epilepsy: a
cohort study in Mali involving patients exposed or not to CM,
compared 101 children with CM to 222 children with noncerebral malaria, and revealed that there was 9.4 times higher risk for
epilepsy to occur after CM (OR = 9.4; 95%CI: 1.3–80.3;
P = 0.02).; In Gabon, in a case control study, we compared 296
cases (patients suffering from epilepsy) and 296 controls (patients
who were not suffering from epilepsy). The risk for epilepsy to
occur was higher in cases (OR = 3.9; 95%CI: 1.7–8.9;
P = 0.001). The risk of sequelar epilepsy was significantly higher
after CM. The possible role of convulsion, notably febrile
convulsion due to CM and the physiopathological mechanism,
remains to be elucidated.

Endoglin in African children with Plasmodium falciparum
malaria: a novel player in severe malaria pathogenesis?
*A. Dietmann1,2, R. Helbok1,2, P. Lackner1, M. Fischer1, M. Reindl1, B. Lell2,3,
S. Issifou2,3, P. Kremsner2,3 and E. Schmutzhard1
1
Innsbruck Medical University, Clinical Department of Neurology, Innsbruck, Austria, Austria; 2Albert Schweitzer Hospital, Medical Research
Unit, Lambaréné, Gabon; 3University of Tübingen, Institute of Tropical
Medicine, Tübingen, Germany

Molecular mechanisms involved in the pathogenesis of severe
Plasmodium falciparum (P.f.) malaria (SM), specifically cerebral
malaria (CM), are still unclear. Transforming growth factor beta
(TGF-b) family members are important regulators of inflammation, influencing malaria pathogenesis. The soluble form of the
auxiliary receptor endoglin (sEng) may play a role in malaria
pathogenesis. Serum levels of sEng were measured using enzymelinked-immunosorbent-assay (ELISA), in Gabonese children with
cerebral (CM, n = 7), severe (SM, n = 43) or uncomplicated
malaria (UM, n = 43) and compared to healthy controls (HC,
n = 25) and to another infectious disease group (OI, n = 8).
Serum sEng levels were higher in CM and all SM patients when
compared to OI and HC. Furthermore, sEng correlated significantly with disease severity. Whereas only 7% of UM and none
of control patients (OI or HC) showed serum levels higher than
12 ng/ml, this was found in 85.7% of CM and 46.5% of SM
patients. High sEng levels may attenuate anti-inflammatory
response resulting in clinical deterioration of P. falciparum
malaria. Our results further corroborate the role of the vascular
compartment, especially the endothelium, in severe malaria
pathogenesis.
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Cerebral malaria and epilepsy
M. Dumas, E. B. Ngoungou and P. M. Preux
Institut de Neurologie Tropicale, Faculté de Médecine, Limoges, France

T2P1-03
Neuroprotective roles and in vivo significance of neuroglobin
in cerebral malaria
*B. Della Valle1, C. Hempel1,2, J. Kurtzhals2 and M. Penkowa1
Panum Institute, Section of Neuroprotection, Copenhagen, Denmark;
2
Rigshospitalet, Clinical Microbiology, Copenhagen, Denmark

1

Cerebral malaria (CM) is a life-threatening complication of
Plasmodium falciparum malaria and is presently without treatment apart from anti-parasitic drugs and intensive care. The
pathogenesis of CM is associated with the sequestration of red
blood cells in the brain microvasculature, blood brain barrier
dysfunction, and damaging inflammatory mediation. Neuroglobin
(Ngb) is a recently discovered globin thought to function as an
endogenous neuroprotective protein in the brain. This study was
designed to investigate the in vivo significance of Ngb in the
pathogenesis of CM. C57BL/6j mice were infected with parasitized
red blood cells of the Plasmodium berghei ANKA strain. CM was
diagnosed by the clinical presentation of specific neurological
symptoms. In CM mice infected mice the expression profile of Ngb
was different from that in control mice. In mice with CM, Ngb
was found for the first time to be expressed in astrocytes.
Subpopulations of astrocytes expressed Ngb in CM mice predominantly in the rhinencephalon where CM pathology is particularly intense. To date this is the first study on the role of Ngb in
CM, and the first report of Ngb being expressed in astrocytes. Our
results suggest that Ngb responds to the pathology associated with
experimental CM in a novel way not yet reported in other in vivo
Ngb studies. Moreover, this reponse seems to be associated with
the intensity of pathology. Further characterization of the mediators involved in this response is necessary and may reveal
potential therapeutic targets for the treatment of CM.
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T2P1-04
Cardiac function impairment in malaria
*J. P. Cramer, J. Herr, D. Wichmann, S. Ehrhardt, S. Schmiedel and
G. D. Burchard
University Medical Center Hamburg-Eppendorf, Section Tropical
Medicine, Hamburg, Germany

Plasmodium falciparum malaria affects several organ systems. The
handling of fluid substitution remains subject of controversy
respecting the risk of effusions and oedema complicating this
highly febrile disease. Understanding the role of myocardial and
circulatory function may contribute to clarify this issue. Yet, very
few data are available. We have assessed cardiac function
parameters in cases with imported malaria using a non-invasive
method based on a re-breathing technique and correlated these
data with cardiac enzymes. Pro-inflammatory cytokine levels were
established from peripheral blood to assess a potential pathophysiologic association with cardiac function. Findings were
compared with a healthy control group. The cardiac index as a
measurement of cardiac output in relation to the body surface was
significantly lowered in malaria patients while peripheral resistance was increased. This differs from high output-failure seen in
septic conditions, and may be associated with myocardial damage
as well as increased afterload. We present our data on the
association of cardiovascular parameters and myocardial enzymes
with pro-inflammatory cytokines and parasitic parameters and
discuss possible pathophysiologic associations and potential
implications for clinical management.

T2P1-05
Intermittent preventive treatment of malaria decreases the
anti-Plasmodium schizont antibody response of Senegalese
children
*D. Boulanger1, J. B. Sarr2, F. Fillol1, B. Cisse3, C. Sokhna3, G. Riveau2, K. Bork
Simondon1, J.-F. Tape3, B. Greenwood4, F. Simondon5 and F. Remoue5
1
Centre IRD de Montpellier, UMR145, Montpellier, France; 2Association
Espoir pour la Santé, Saint-Louis, Senegal; 3IRD, UR077, Dakar, Senegal;
4
London School of Hygiene & Tropical Medicine, London, UK; 5Centre
IRD de Montpellier, UR024, Montpellier, France

Preventive distribution to children less than 5 years old of a
sulfadoxine-pyrimethamine + artesunate combination three times
at monthly intervals during the transmission season (Seasonal
Intermittent Preventive Treatment in children = sIPTc) resulted in
an 86% reduction of malaria clinical attacks. We tested its shortterm immunological impact by measuring anti-Plasmodium
schizont IgG antibodies on a sub-sample of 338 children eight
months after the last drug administration, just before the start of
the next malaria transmission season. Specific IgG median
antibody titre was significantly lower, by one-third, in the sIPTc
group compared to controls (0.649 vs 0.970, P = 0.039). Levels of
endemicity, age and Plasmodium asexual stages parasitaemia – but
not gender – had strong effects on the antibody titres in control
children but had no significant impact on the difference in IgG
antibody titres between IPT and placebo groups. In addition,
whatever the group, IgG titres before the start of the transmission
season were twice as high in children who subsequently experienced at least one malaria attack. Since similar morbidity data
were recorded in both groups during the following rainy season
(i.e. no rebound effect), these data support that delivery of a
preventive treatment against malaria during one malaria transmission season results in a lower specific antibody response with
no negative clinical consequences. The data suggest that antiPlasmodium schizont IgGs are a marker of infection rather than of
protection.
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Removing barriers to access to quality care:
successes and failures
T1P1-01
Reducing mortality in Mali through free health care for
children and pregnant women and enhanced malaria care
*F. Ponsar, S. Mancini, M. Van Herp, P. Firmenich, L. Kakudji and M. Philips
MSF, Medical Department, Brussels, Belgium

In August 2005, MSF began supporting health centres in the
western part of Kangaba health zone, in the south of Mali, to
ensure that more patients in need receive treatment by using the
new medical tools available (RDTs + ACTs). The malaria
management in the health centres was based on an integrated
package including use of rapid diagnostic tests (RDTs) and
treatment with artesunate combination therapy (ACTs). Initially,
MSF reduced the cost for patients by subsidising malaria drugs
only and, in December 2006, MSF extended its support to
abolish all patient fees for children under five and for pregnant
women. In addition, during the rainy season, malaria care was
decentralised to isolated areas where malaria village workers
(MVWs) were trained to diagnose and treat malaria patients
under the age of 13, for free. Health centres located on the
eastern side of the river, not supported by MSF, provided
primary care, including malaria treatment, under a system of
cost recovery. At the time of the study, these non supported
health centres had ACTs that were delivered for free to children
under five. Payments for consultations and other treatments
were in place. In this study, we compared mortality results
between MSF and non-MSF intervention areas in Kangaba
health zone. In July/August 2008, MSF carried out two twostage, cross-sectional surveys measuring mortality on both sides
of the river Niger. Routine medical data and general context
information were also collected in the two sites. There were no
major differences other than health intervention between the
two sites. In the MSF-intervention area, utilisation of services
more than tripled compared to those at the start of MSF
intervention: from 0.22 new cases per inhabitant per year in
2005 to 0.84 in 2007 and confirmed cases of malaria were
increased four times over the same period. In the non-MSF
intervention area, utilisation of services varied from 0.08 to 0.3
new cases per inhabitant per year in 2007 and 2008. In the
MSF-intervention area, crude mortality rate was 0.21 deaths/
10 000/day (95% CI, 0.16–0.27) compared to 0.44/10 000/day
(0.37–0.51) in the non-MSF intervention area. Under-5 mortality
rate was 0.71 deaths/10 000/day (0.43–0.99) in the MSFintervention area compared to 1.47 deaths/10 000/day (1.23–
1.72) in the non-supported area. Results showed major differences between the two areas, both in terms of utilisation of
basic health services and in terms of mortality. This study
contributes to the evidence that increased coverage of essential
intervention is key to mortality reduction. It demonstrated that
the MSF subsidy for full free care package for the patients,
combined with the management of malaria by use of RDTs,
ACTs and MVWs has contributed to better coverage and
reduced mortality. This has broad implications for health care
planners in Mali and elsewhere: free health care and implementing effective malaria treatment can substantially contribute
to reduce mortality.
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T1P1-02
Impact of performance based financing on maternal health
service in Rwanda: a quasi-experimental study
P. Basinga
Rwanda School of Public Health, Reproductive Health, KIGALI, Rwanda

Economically poor countries, particularly in sub-Saharan Africa,
face many challenges improving maternal health due to financial
and human capital constraints, lack of motivation among health
providers and lack of physical resources. One of the key policies
implemented in Rwanda in response to these issues is performance
based financing (PBF). PBF provides bonus payments to providers
for improvements in performance measured by indicators of
specific types of utilization (e.g. prenatal care) and quality of care.
We examined the impact of the incentives in the Rwandan PBF
scheme on prenatal care utilization, the structure and process
quality of prenatal care, institutional delivery, and modern
contraceptive use. The analysis used data produced from a
prospective quasi-experimental design nested within the program’s
rollout (2006–2008). Baseline and endline data were collected
from all of 165 facilities and a random sample of 2159 households
facility’s catchment area. Using a different approach, PBF had a
large and significant impact on the quality of prenatal care
measured by process indicators of the clinical content of care and
deliveries in facilities. However, no such effect was found on
prenatal care visits or on the use of modern contraceptives. The
results provide evidence to support the hypothesis that financial
performance incentives can improve both the use and quality of
maternal health services. Policy recommendations include
increasing incentive for prenatal care service, complementary
training to increase quality and combining PBF with a demandside intervention such as conditional cash transfer involving
community health workers.

T1P1-03
Comparison of medical treatment between communitybased insurance members and non-members in primary
health care in Nouna, Burkina Faso
*A. Souares1, G. Epp-Graack1, G. Savadogo2, D. Parmar1, A. Sié2 and
R. Sauerborn1
1
Heidelberg University, Department of Tropical Hygiene and Public
Health, Heidelberg, Germany; 2CRSN, Nouna, Burkina Faso

Since 2004, a community based health insurance (CBI) has been in
operation in Nouna Health District (NHD) Burkina Faso. Like
many others in Africa, the CBI in Nouna suffers from low enrolment
rates and has not achieved financial viability. In addition, the dropout rate is high and CBI enrolees complain that they are treated with
disrespect and that they are not given necessary medications when
they go to the health centre. Since the level of quality of care has been
identified as an important factor for motivation to enrol in an
insurance scheme, this study seeks to evaluate the offered level of
quality of care in NHD in general, and with regard to possible
differences of care delivery between CBI enrolees and non-enrollees.
The time frame of the study was calendar year 2007. Medical data
were collected from the consultation registers of ten health facilities.
Standard for comparison were the national guidelines for diagnosis
and treatment (GDT). We focused on three pathologies – malaria,
diarrhoeal diseases and lower respiratory tract infection – and
conducted exit interviews with insured and insured patients. They
were questioned on their perception of consultations and treatment
received. 22 461 consultations in 10 health facilities were analyzed.
9.4% of malaria, 16.6% of respiratory tract infection and 36.2% of
diarrhoea patients did not receive adequate medical treatment as a
function of disease. Nurses were less adherent to the guidelines for
insured than uninsured: 82.1 vs 83.7% for respiratory tract infection
(P = 0.011) and 62.2% vs 64.1% for diarrhoea (P = 0.015). The
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270 patients interviewed had a perception that insured patients
received fewer injections (34.2%), did not get drugs as part of the
benefit package (28.8%), received smaller quantities of drugs
(21.5%). The results suggest poor performance and motivation of
the health workers with regard to documentation, diagnostic and
prescription skills. GDT compliance is much lower but these
guidelines are also outdated with regard to malaria and diarrhoea
treatments. In contrast to patients’ perception, we did not observe
any significant differences between insured and uninsured. Insured
patients must be sensitized to the quality of care they receive. Urgent
action and prioritization of investments is also recommended to
raise the quality of care, motivation of health workers and their
identification with the goals of CBI.

T1P1-04
Health sector reforms and quality of care at the district level
in Tanzania
*Véronique Zinnen1, A. Mwisongo2 and A. Robert1
Université catholique de Louvain, Ecole de santé publique, unité
d’épidémiologie et de biostatistique, Brussels, Belgium; 2National
Institute for Medical Research, Dar Es Salaam, Tanzania
1

In 1998, the Tanzanian Ministry of Health and donors agreed to
introduce sector-wide approach to health reforms increasing
coordination with donors and government. They developed a clear
strategy for one comprehensive and coherent health sector
programme to improve availability and quality of essential health
service delivery. Our research assessed the success of the reforms.
The study was a cross-sectional survey and data were collected
through qualitative and quantitative techniques, using semi-structured questionnaires, focus group discussions, in-depth interviews,
observations, local reports and literature review. We selected four
rural districts in different medical zones. The survey was
conducted in 2007 and covered 33 facilities, 279 health workers,
537 patients, 53 health managers and 54 groups of community
representatives. The sampling approach was based on targeted
variables, interviewed people and required information. The main
issues, to see improvements for 1999–2006, were planning and
management, human resources, essential drugs, supplies and
equipment, accessibility, referral system, infrastructure and health
indicators. We compared proportions and medians (Fisher exact,
Mann-Whitney test) and we investigated causes of changes
through transcriptions analysis. Positives change in health service
delivery were reported by most respondents (90%). Compared to
few years ago, improvement concerned drugs and supplies
availability (although reported to be far from satisfactory),
buildings, broader community participation, district autonomy,
improved planning, better supervision and staff motivation (higher
salary, better supervision, trainings and seminars). More than 90%
of patients found services affordable. The population coverage by
community health funds was poor (1% in three districts) but
respected payment exemption for under-5 children (around 90%
of exemptions). Sectors that did not improve were referral system,
working equipment and conditions, shortage of staff, incentives
(house, transport) and health information system. Major health
indicators did not significantly change, except increased immunization coverage and reduced infant- and under-5 mortality rates.
The study showed improvements in the quality of health services
delivery between 1999 and 2006, which coincide with the
adoption of a SWAp that has financed the decentralisation process,
improved sector coherence and strengthened the previous reforms.
However it remains difficult to correctly identify what can be
attributed to policy changes, a health system being affected by
different forces. Despite our encouraging results, additional field
research is a need to make experience accessible to policy makers,
and strategic advocacy is necessary to promote system changes.
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T1P1-05
Abolish user fees: a major difference in increased coverage
of essential reproductive health care
*M. Philips, F. Ponsar and S. Simons
Médecins Sans Frontières, analysis and advocacy unit, Brussels, Belgium

\Recently several low income countries have abolished user fees for
essential health care, in particular for children and pregnant
women. Within MSF this policy of free access to health services to
beneficiaries – by paying instead of the patient – has been in
existence since 2003. When negotiation with authorities fails, fees
are reduced to the lowest possible level, combined with wide
exemptions for patients unable to pay. This study shows the
evolution of utilisation rates for reproductive health in several LIC,
after abolition or reduction of user fees. Data in clinics and
maternity wards in Haiti (Petite Rivière), Rwanda (Ruhengeri) and
Burundi (Karuzi) were monitored systematically during the period
of intervention in several public health structures with MSF
support, allowing linkage to specific changes over time in tarification and/or other improvements in maternal health care. Important
improvement in financial access was obtained when user fees were
strongly reduced or abolished. This was the case for overall health
care utilisation rates (over 1–2 contacts per inhabitant per year), but
also the number of supervised deliveries doubled (Rwanda), resp.
tripled (Haiti & Burundi). Caesarean sections also increased
significantly. In Haiti and Rwanda coverage for preventive services
such as antenatal care and family planning improved. Significant
coverage increase due to abolition of user fees, contrasts positively
with alternative schemes. Increased coverage is essential to reduce
maternal mortality and morbidity. Subsidising reproductive health
interventions without abolishing user fees has limited effect on
increased coverage and limits potential impact. Any funding to
improve access to RHC care services should be accompanied by
measures to abolish financial barriers linked to user fees.

T1P1-06
Ensuring access to first line care in a changing environment:
the experience of the Dragones-area in CentroHabana, Cuba
(2004–2007)
M. Guerra1, A. Rodriguez1, *P. De Vos2, M. Bonet1 and P. Van der Stuyft2
1
INHEM, Havana, Cuba; 2Institute Tropical Medicine, Public Health
Department, Antwerp, Belgium

Accessible, qualitative, holistic and integrated first line care is an
essential contribution of the Cuban family doctor program to ensure
therighttohealth(care)forthewholepopulation.Weanalyzehowthe
local health authorities of the densely inhabited health area of
DragonesinCentroHabana,amunicipalityofHavanacity,reactedon
a series of external events that, during the period 2004–2007,
impacted on the health services organization and put the objective to
ensure the population’s right to health under strain. A prospective
study of first health services utilization was organized, using a
registration form filled out by family doctors in Dragones. Semistructuredinterviewswithlocalhealthauthoritiesandhealthworkers
deepened the insight on how Cuba’s public health system adapted to
these evolutions. From 2004 onwards an important increase in the
country’s international health collaboration program was implemented, which meant that in a very short time, 20 000 family doctors
from all over the country – including Dragones – left the country to
work in underserved neighborhoods of Venezuela and other countries. In 2006 a hurricane severely damaged the recently renovated
policlinicofDragones,forcingittocloseandberebuilt.In2007further
decentralization and reorganization of the health system at municipal
level was launched at national level. The local health authorities took
this ‘municipalization’ initiative as an opportunity to respond to the
challenges and developed a strategy to stabilize and improve health
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services functioning: (1) the number of family doctor practices was
diminished and team work was reinforced among family doctors
working in the same location. (2) The task division within the basic
health team – mainly doctor and nurse – was redefined, and efforts
were made to ensure the permanent presence of a family doctor in the
practice. (3) Technical and specialist backup of family doctors at
policlinics was reinforced. Thus Cuba’s public health system, in spite
of inevitable tensions, was able to maintain the accessibility and
quality of its services. Ensuring the long term presence of the family
doctors in their neighborhoods remains an important challenge to
establish a permanent link between family doctors and the families
under their responsibility, and to support community involvement in
the development of a healthy neighborhood.

T1P1-07
National health insurance and socioeconomic status in a rural
district in Ghana
N. Sarpong1, W. Loag2, J. Fobil3, Y. Adu-Sarkodie1, J. May2 and *N. G. Schwarz2
1
School of Medical Sciences, University of Science and Technology, Kumasi,
Ghana; 2Bernhard Nocht Institut, Hamburg, Germany; 3University of
Ghana School of Public Health, Accra, Ghana, Accra, Ghana

Ghana aims for nationwide implementation of community based
health insurances to cover basic health care costs and to protect
individuals and families from economically catastrophic health
payments. If this insurance scheme is to provide equitable and
universal access to healthcare of acceptable quality, high subscription rates especially among the poor are needed. We explored the
association between socioeconomic status (SES) and health insurance membership in Ghana. We collected data on asset variables
(e.g. electricity, housing conditions) and on health insurance
subscription on the household level. Using principal component
analysis we classified the households into 20% rich, 40% middle and
40% poor. Odds ratios for having insurance were calculated for each
of the three socioeconomic status categories using the category poor
as Reference group and adjusting for distance to health facility
measured as estimated travelling time on a taxi bus. Among 7223
households, 38% were subscribed into a health insurance scheme,
21% among the poor, 43% among the middle and 60% among the
rich households. Adjusted for time to health facility by taxi bus, SES
was associated with insurance subscription (high SES: OR 4.9,
95%CI 4.3–5.7; middle SES: OR 2.5, 95% CI 2.2–2.9; low SES:
reference). The fact that poverty is a barrier to subscribe for an
insurance scheme, which among others was meant to facilitate
access to health care especially for the poor, entails the risk that the
national health insurance may increase disparities between rich and
poor populations instead of diminishing them.

HIV treatment and prevention
T3P1-01
Adverse events associated to HAART in Burkina Faso
*S. Odolini1,2, E. Focà1,2, F. Buelli1,2, S. Caligaris1,2, J. Simporé3,4, J. Semporé3,4,
K. Sanogo3, S. Pignatelli3, V. Pietra2,3,5 and F. Castelli1,2
1
University of Brescia, Department for Infectious and Tropical Diseases,
Brescia, Italy; 2Medicus Mundi Italia, Brescia, Italy; 3Centre Médical St
Camille, Ouagadougou, Burkina Faso; 4Centre de Recherche Biomoléculaire Pietro Annigoni, Ouagadougou, Burkina Faso; 5CMA Saint Camille,
Nanoro, Burkina Faso

We examined prevalence and graded adverse events (AE) potentially
associated with antiretroviral treatment (HAART) in resourcelimited settings, by analysing clinical and laboratory AE occurring
during HAART from December 2001 to April 2009 in 1087 patients
coming from two urban and one rural areas byEpi-Info 3.5. 289/1087
(26.6%) patients presented AE for a total of 354 events over 1465
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treatments (24.2%): 1198 (81.8%) of these were treated with
2NRTI + 1NNRTI, 200 (13.7%) with 2NRTI + PI boosted, 67
(4.6%) with 2NRTI + non-boosted PI. Respectively 295/1198
(24.6%), 45/200 (22.5%), 14/67 (20.9%) showed AE. The total AE
were: 151 peripheral neuropathy (42.7%), 33 anaemia (9.4%), 58
CNS toxicity (16.4%), 58 GI intolerance (16.4%), 14 liver toxicity
(4%) and 30 skin rush (8.4%). 143/354 (40.4%) occurred within
30 days from starting HAART, 206 (58.2%) in 90 days and 148
(41.8%) later than 3 months. Average190.4 days. Toxicities grade I
AE (WHO grading) were found in 117 patients (33%): 49 (41.1%)
males and 68 (28.9%) females; grade II in 157 (44.4%) patients: 49
(41.1%) males and 108 (45.9%) females; grade III in 54 (15.3%): 16
(13.4%) males and 38 (41.1%) females; grade IV in 26 (10.2%)
patients: 5 (4.2%) males and 21 (8.9%) females. Impact of AE on
treatmentwasasfollows:continuation(208;58.8%),switching(103;
29.1%), dose modification (10; 2.8%), interruption (33; 9.3%). In
evaluating the HAART effectiveness and toxicity, it is important to
take into consideration the frequency and severity AE in order to
choosethemosteffectiveandlesstoxicdrugs;thus,inresource-limited
setting, we still have need lower toxicity antiretroviral drugs.

T3P1-02
Dyslipidaemia in patients on first-line ART in India – a
prospective cohort study
*V. K. Sashindran1, S. Kumar2, A. Kumar3, K. Namgyal3 and R. Dabas4
1
Indian Air Force, Staff Surgeon to Chief of Air Staff, New Delhi, India;
2
Military Hospital Shimla, Dept of Medicine, Shimla, India; 3Armed Forces
Medical College, Dept of Medicine, Pune, India; 4Armed Forces Medical
College, Dept of Dermatology, Pune, India

The effect of first line ART on the lipid profile of Indians who are,
as it is, at increased risk for cardiovascular disease has not been
studied. This study was planned with the hypothesis that combination antiretroviral therapy (cART), even without protease
inhibitors, will significantly increase the occurrence of proatherogenic dyslipidaemia in Indians, and aimed to study the prevalence
and pattern of dyslipidaemia in patients being put on ART and the
factors affecting it. Volunteering adult HIV patients initiating first
line ART were recruited as subjects in this prospective cohort
study. Patients with pre-existing diabetes, chronic kidney/liver
disease were excluded. They were followed up with serial weight
recordings, CD4 cell count estimation and lipid profiles for a
minimum of 12 months. The National Cholesterol Education
Program-Adult Treatment Panel-III (NCEP – ATP III) recommendations were used to define dyslipidaemia. Statistical analysis
was done using R 2.7.2 (R Development Core Team (2008). URL
http://www.R-project.org). Analyses were done with ANOVA and
Kruskal Wallis test, paired t test, chi square test and Fisher’s exact
test and multiple linear regression analysis (LRA). Seventy subjects
were enrolled of which 87% were male with a mean age of
38.7 years and a mean body mass index of 20.5. They were
followed up for an average of 18.1 months. Prevalence of
dyslipidaemia before ART was 0.75 (95%CI 0.58–0.79) and 0.90
after ART (95% CI 0.81–0.95). Prevalence of different types of
dyslipidaemia before and after ART was: high TC 4.3, 27.3%,
high Tg 22.9, 30%, high LDL 35.7, 54.3% and low HDL 45.7,
78.5% respectively. Paired t-test for effect of treatment showed
significant changes in lipid values after treatment: TC 4.3–22.9
(P = 0.005), Tg 1.9–32 (P = 0.03), LDL 4.2–25.8 (P = 0.007),
HDL (-6.2)-(-1.9) (P = 0.0003). Linear regression analysis showed
that confounding factors such as age, opportunistic infections,
BMI and CD4 cell count did not significantly affect lipid levels.
Only Tg levels were directly influenced by rise in CD4 count
(P = 0.04). Analysis of temporal trends showed a consistent fall in
HDL (P = 0.0001), and rise in Tg (P = 0.051). Dyslipidaemia is
very common both before and after ART (0.75, 0.9) – commonest
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abnormalities being low HDL and high LDL. The treatment
regimen did not influence dyslipidaemia but larger studies are
required to conclusively exclude it. Temporal worsening of Tg and
HDL values was seen. Only Tg values worsen with rise in CD4
count with treatment. The high prevalence of dyslipidaemia in
AIDS patients in India necessitates further research into causes and
preventive methods.

T3P1-03
How to improve women’s and partner’s participation to
prenatal HIV counseling in rural and urban areas in Kivu,
democratic republic of Congo?
*C. Schirvel1, E. Bahizire2, E. Bahati3, G. Bisimwa2, M. Dramaix1,4 and P. Donnen4
1
Cemubac, SSPN, Brussels, Belgium; 2Cemubac, Bukavu, DR Congo;
3
CRSN Lwiro, Lwiro, DR Congo; 4Université Libre de Bruxelles, Ecole de
Santé publique, Brussels, Belgium

Prevention of mother-to-child transmission (PMTCT) programs
began in South Kivu in 2005. Our objective was to improve the
womens’ and their partners’ participation at HIV counseling and
testing sessions during prenatal care, by having community
education sessions. HIV community educational sessions began in
September 2008 monthly in 5 health areas in two different health
districts in South Kivu, Bagira and Miti-Muresha. HIV education
was given by two midwives trained on these specific HIV topics
into the village communities: this two midwifes worked on
PTMCT programs. The 1-h session began by general information
about HIV transmission and focused finally on the importance of
the partner’s implication on prenatal testing and on mother-tochild transmission prevention. After the beginning of educational
sessions, the percentage of women accepting HIV testing increased
from 92.00% (January 2008–August 2008, N = 500) to 100.00%
(September 2008–February 2009, N = 466) in Miti-Muresha
(P < 0.001) and from 89.02% (N = 1575) to 91.03% (N = 1092)
in Bagira (P = 0.09). For the same periods, the ‘‘return for test
result’’ rate increased from 83.91% to 93.99% in Miti-Muresha
(P < 0.001) and from 89.02% to 93.96% in Bagira (P < 0.001).
Also for the same period, the number of partners tested for HIV
increased from 6.09% to 7.08% in Miti-Muresha (P = 0.54) and
from 1.43% to 21.03% in Bagira (P < 0.001). HIV prevalence for
2008 among pregnant women was 1.6% in Bagira and 2.7% in
Lwiro. Educational sessions on HIV/AIDS in the community can
lead to greater involvement of the target public. Partner participation was more significant in the urban settings, which may be
due to greater stigma of HIV/AIDS in a rural community such as
Miti-Muresha.

T3P1-04
Viral and host factors associated with high HIV-1 viral load
setpoint in adult seroconverters from Mbeya Region,
Tanzania
*M. Pritsch1, E. Saathoff1, C. Geldmacher1, R. N. Koehler2,3, R. N. Koehler2,3,
L. Maboko4, L. Maganga4, S. Geis1,4, F. E. McCutchan2,3, G. H. Kijak2,3,
J. H. Kim2,5, M. A. Arroyo2,6, M. Gerhardt1,4, S. Tovanabutra2,3, M. L. Robb2,3,
C. Williamson7, N. L. Michael2,5 and M. Hoelscher1
1
Ludwig-Maximilians-University Munich, Institute for Infectious Diseases
and Tropical Medicine, Munich, Germany; 2US Military HIV Research
Program (MHRP), Rockville, USA; 3Henry M. Jackson Foundation for the
Advancement of Military Medicine, Rockville, USA; 4Mbeya Medical
Research Programme (MMRP), Mbeya, Germany; 5Walter Reed Army
Institute of Research, Rockville, USA; 6Armed Forces Research Institute of
Medical Sciences, Bangkok, Thailand; 7Institute of Infectious Disease and
Molecular Medicine, University of Cape Town, Division of Medical
Virology, Faculty of Health Sciences, Cape Town, South Africa

The primary objective of our study was to determine the HIV-1
viral load setpoint (VLS) among adult seroconverters from Mbeya
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Region in Tanzania. Furthermore we wanted to assess factors
associated with the virus and the host that could possibly influence
the viremia at setpoint. Initially HIV negative subjects of two
different cohorts were enrolled and the participants were ollowed
for up to 4 years. They were visited at regular intervals for
collection of samples and data on socio-demographic background,
health status and relevant behaviour. We calculated the VLS for
108 adult seroconverters. They belonged to three distinct participant groups: Females and males from the general population and
female barworkers, who are considered a group at high risk for
HIV infection. A series of laboratory analyses were performed to
identify virus- and host-related factors that might have an impact
on the VLS. Univariate and multivariate Poisson regression was
used to assess associations of these factors with the VLS. Female
barworkers had a median VLS of 69 850, general population
females of 28 600 and general population males of 158 000 RNA
copies/ml. Factors that were significantly associated with elevated
VLS included multiple infection with different HIV subtypes
(RR = 1.65, 95%CI = 1.03–2.66), male gender (RR = 1.83,
95%CI = 1.14–2.93) and the expression of ‘‘harmful’’ HLA class I
alleles (RR = 1.73, 95%CI = 1.13–2.66). In summary our results
suggest that multiple viral and host-related factors can influence
the natural course of HIV-1 infection.

T3P1-05

T3P1-06
Behavioral aspects of HIV prevention and care in Indonesia: a
plea for a multi-disciplinary, theory- and evidence-based
approach
*W. L. Pinxten and E. N Sumintardja
Padjadjaran State University, Faculty of Psychology, Bandung, Indonesia

Projections estimate 1 000 000 HIV infected by 2015 in Indonesia.
Key behaviors to HIV prevention and care are determined by a
complex set of individual/environmental factors. This presentation
gives an overview of empirical data, local evidence and theoretical
concepts to determine the role of social sciences in HIV prevention/
care. Injecting drug use (IDU) is a social and very risky activity:
95% injected in the presence of peers and 49% reported needles
sharing. 82% of IDUs do not use condoms consistently. Poor
adherence to ARV treatment is related to a complex set of, mostly
behavioral, factors beyond effective influence by standard professional skills of medical staff. Meta-analysis indicated that about 1/
3 of the variation in changing behavior can be explained by the
combined effect of intention and perceived behavioral control, the
two cornerstones of the theory of planned behavior (TPB). It is
advisable to adapt TPB in the light of the local cultural contexts.
Current theories of behavior and behavior change give professionals of all disciplines working in HIV prevention and care
effective tools to change behavior and to improve HIV prevention
and access and quality of HIV care.

AIDS in Bosnian children
*A. Bajraktarevic, S. Trninic, Z. Mulalic, A. Beganovic, L. Sporisevic, A. Selimovic
and I. Suljevic
Public Health Institution of Canton Sarajevo, Pediatrics Department,
Sarajevo, Bosnia and Herzegovina

The global epidemic of HIV continues, with an increasing impact
on children. Better access to antiretroviral therapy in Bosnia and
Hezegovina needs to be coupled with better adherence. Children
also had more illness, especially parotitis, otitis media, upper
respiratory infections, and lymphadenopathy. Data from children
and adolescents who were 15 years and younger were included in
our analysis; neonates who were hospitalized in the first month of
life and hospitalizations for conditions related to pregnancy and
delivery were excluded. The demographics of this groups of
participants (58) were similar to that of the study population as a
whole: 77% were perinatally infected; 23% aquired infections,
33% were Bosnian; 17% were foreigners’ children; 7% were
Gypsies, 15% Serbs and 15% Croats, other ethnic groups
comprised 13%; and 59% were boys. Treatment strategies for
children with HIV disease need to be reevaluated so that they
consider restoration of neuropsychological functioning in addition
to lowering the viral load.
Table 1
In kids with HIV, the following opportunistic infections and
conditions can frequently occur:
• Viral infections like a form of chronic walking pneumonia
called lymphoid interstitial pneumonia (LIP), herpes simplex
virus, shingles, and the cytomegalovirus infection
• Parasitic infections such as PCP, a pneumonia caused by Pneumocystis carinii, a microscopic parasite that can’t be fought off
due to a weakened immune system, and toxoplasmosis
• Serious bacterial infections such as bacterial meningitis,
tuberculosis, and salmonellosis
• Fungal infections such as esophagitis (inflammation of the
esophagus), and candidiasis or thrush (yeast infection)
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T3P1-07
Social networks and sustainable antiretroviral provision to
displaced communities in northern Uganda
M. Wilhelm-Solomon
Oxford University, Department of International Development, Oxford, UK

This qualitative study examined the social networks necessary for
the long term sustainability of antiretroviral treatment to treat
HIV/AIDS in internally displaced communities. Research was
conducted during the conflict and post-conflict situation in
northern Uganda from 2006 to 2009. The study explored how
community-based volunteers and social networks among people
living with HIV/AIDS (PHAs) affect adherence monitoring, patient
retention in programmes, and stigmatization in displacement
camps. We used participative observation, semi-structured interviews, focus groups, social mapping and life histories. More than
100 health workers and people living with HIV/AIDS (PHAs) were
interviewed in seven months from 2006 to 2009. The research was
multi-sited to compare geographic positions and different programmes. Community based volunteers and health-workers have
been effective in ensuring good adherence, as well as helping the
formation of social support groups. Social networks have helped
PHAs negotiate the difficulties of displacement and disease, as well
as overcome barriers of stigmatization. The return phase has posed
significant problems for the monitoring of patients: in particular
programmes have faced increased problems with loss to follow-up,
and missed appointments. Problems of geographical inaccessibility
become more acute during this phase as displaced populations are
scattered. The community based approach has been effective as
both a medical and social strategy in northern Uganda; however,
there has been inadequate planning for the return phase. Sustainable antiretroviral treatment to displaced communities is enhanced
by community involvement. This involves conceptualizing programmes beyond an emergency medical relief paradigm. Long
term developmental planning should be incorporated into programmes from the outset. Planning for the return phase involves
training community based workers to monitor and report mobility
of patients, as well collecting adequate data to pre-empt move-
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ments of patients, and identify those who are lost to follow up. The
decentralization of treatment is critical for ensuring treatment
equity and continuity, but this requires adequate phasing to ensure
secure supply lines, and adequate treatment education and
monitoring. The writing of this presentation was funded by the
Foundation Philippe Wiener - Maurice Anspach, based at ‘I’
Université Libre de Bruxelles¢

T3P1-08
Assessing the knowledge and behaviour towards HIV/AIDS
among youth in Northern Uganda: a cross-sectional survey
*L. Cicciò, M. Makumbi and D. Sera
JSI/NUMAT, Monitoring & Evaluation, Gulu, Uganda

Of the HIV-infected global population, about half became infected
between the ages of 15 and 24. Attention is turning increasingly
towards young people, who are not yet sexually active or who are
just embarking on their sexual lives. As a result, prevention
programmes are increasingly being assessed and measuring
knowledge, beliefs and practices of young people towards HIV is
of critical importance. The Northern Uganda Malaria, AIDS and
Tuberculosis (NUMAT) program is using media campaigns, peers
counseling, life skills training, and tailored interventions for
particularly vulnerable individuals to reach youth with prevention
messages in Northern Uganda. Data on youth is pertinent to
inform and explain trends observed in HIV data so as to devise
means of curbing the epidemic. The program employed the lot
quality assurance sampling (LQAS) methodology to assess HIVrelated indicators among youth in Northern Uganda. The survey is
a feasible and cost-effective tool simple to use for providing
population-based information otherwise not attainable. A total of
1781 youth were interviewed. 86% reported possessing knowledge
on where they could go for HIV testing. About 63% reported
having ever tested for HIV: more females (69%) tested than males
(54%) but no association was found with their education.
Additionally a half of young people reported having taken and
received their HIV test results in the last 12 months prior to the
survey. Though 77% reported being willing to disclose their HIV
status, 42% would prefer the status of an HIV-infected family
member not to be revealed. 51% of respondents mentioned the
three major ways to prevent HIV infection and half of them were
able to reject the major misconceptions about its transmission,
only 29% possessed a comprehensive knowledge on HIV transmission. Male and respondents with higher education level were
found to be significantly more knowledgeable. When asked if they
knew of any place where they could obtain condoms, 76% of
young people knew of one, with more males (85%) than females
(71%) and the more educated respondents significantly able to
mention one such place. Young people are important in determining the future of the HIV epidemic. Equipping them with the
necessary knowledge and skills is vital for prevention interventions. Quick, simple and low-cost small scale surveys such as the
LQAS can be utilized for assessing these valuable indicators.

Buruli ulcer, other tropical diseases
T4P1-01
Antimycobacterial efficacy of plants from Benin against
Mycobacterium ulcerans
*A. Yemoa1, A. Martin2, J. Gbenou3, D. Affolabi4, R. C. Johnson5, J. Djego6,
M. Moudachirou3, A. Bigot1,3, S. Anagonou4, F. Portaels2 and J. Quetin-Leclercq7
1
Université d’Abomey Calavi, UFR Pharmacie, Cotonou, Benin; 2Institute
of Tropical Medicine, Microbiology, Antwerpen, Belgium; 3Université
d’Abomey Calavi, Faculté des sciences de la santé, Pharmacognosie, Cotonou, Benin; 4Université d’Abomey Calavi, Faculté des sciences de la santé,
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Laboratoire de référence des mycobactéries, Cotonou, Benin; 5Ministère de
la Santé, Programme National de Lutte contre l’Ulcère de Buruli, Cotonou,
Benin; 6Universite d’Abomey Calavi, Faculte des sciences agronomiques,
Laboratoire d’ecologie appliquée, Cotonou, Benin; 7Université catholique
de Louvain, Louvain Drug Research Institute, Unité CHAM, Laboratoire
de Pharmacognosie, Bruxelles, Belgium

The purpose of this study was to investigate the antimycobacterial
activity against Mycobacterium ulcerans of plants used in traditional medicine in Benin to treat Buruli ulcer. Out of 49 plants
identified in the traditional treatment of Buruli ulcer, 44 were
selected and screened. The plants were identified by a botanist
from the National Herbarium of Benin and voucher specimens are
deposited at the same herbarium. Crude extracts of leaves, fruit
seeds, and roots were prepared and the minimum inhibitory
concentration (MIC) values were determined using the resazurin
microtiter assay (REMA). Extractions are made at Louvain Drug
Research Institute (Belgium) and at Laboratoire de Pharmacognosie et des huiles essentielles (LAPHE, Cotonou, Benin). M.
ulcerans reference strain ATCC 19423 from the mycobacterial
collection of the Institute of Tropical Medicine, Antwerp, Belgium,
was used. Tests were performed at the Institute of Tropical
Medicine (Antwerpen, Belgium) and at Laboratoire de Référence
des Mycobactéries (Cotonou, Benin). Extracts of Holarrhena
floribunda (G.Don) T. Durand and Schinz and Jatropha curcas
Linn showed inhibitory activity against M. ulcerans at concentrations of 125 lg/ml and 250 lg/ml respectively. The REMA
method used in this study to determine the MIC values of natural
product is simple, sensitive, and rapid, and could be a method of
choice to successfully assess antibacterial properties of plants
extracts against M. ulcerans. Among plants tested, two showed
promising activity.

T4P1-02
Cost-effective strategy for confirmation of Mycobacterium
ulcerans disease (Buruli ulcer) in low-resource and endemic
settings
*D. Affolabi1, N. Sanoussi1, N. Senou1, F. Portaels2 and S. Anagonou1
LRM, PNT, Cotonou, Benin; 2Institute of Tropical Medicine,
Microbiology, Antwerp, Belgium

1

This study aimed to propose a simple and cost-effective algorithm
for confirmation of BU diagnosis in low-resource and endemic
countries. After setting up molecular diagnosis of BU by PCR in the
Mycobacterial Reference Laboratory in Cotonou (Benin), we
routinely performed both microscopy and PCR on specimens
received from peripheral centres. From March to December 2008,
436 specimens (swabs, tissue fragments, fine needle aspiration)
from suspected cases were analyzed. Of the 436 specimens, PCR
was positive for 234 while microscopy was positive for only 126;
thus, PCR has added 46.2% of positive specimens to microscopy.
Almost all smear positive specimens were confirmed by PCR; only
nine were smear positive PCR negative: there was good concordance between microscopy and PCR in smear positive specimens.
PCR is expensive and can only be performed in reference laboratories, but microscopy can be performed in peripheral laboratory
where patients are treated. Therefore, we propose a simple
algorithm for confirmation of BU diagnosis in low-resource and
endemic settings in which microscopy is used in peripheral
laboratories for screening and PCR as a second test reserved only
for smear negative specimens sent to the reference laboratory.
However, the prerequisite of using this algorithm is an establishment of a network involving peripheral, national and supranational
laboratories to ensure the quality of the diagnosis at each level of
the network. In peripheral laboratories, the diagnostic test used for
BU is also suitable for tuberculosis. If possible, an integration of the
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diagnosis of these two diseases at the peripheral level can make the
system more cost-effective.

Guayaquil, Ecuador; 4Ministerio de Salud Publica, Instituto Nacional de
Higiene, Guayaquil, Ecuador

T4P1-03

Until 2007, no cases of angiostrongiliasis due to Parastrongylus
(Angiostrongylus) cantonensis were reported in South America. In
June 2008 seven related persons from the province of Los Rios,
Ecuador, presented a clinical syndrome affecting the central
nervous system with a raised count of eosinophils in cerebral
spinal fluid. All had eaten raw snails. One of them died and the
autopsy showed an L5 larva compatible with P. cantonensis.
Four patients presented meningitis. During the same month, four
more persons from a neighbouring area presented the same
syndrome. In December 2008 a second outbreak was reported in
the province of Santo Domingo de los Tsachilas. In March and
April 2009 another three localized outbreaks occurred in the
provinces of Guayas, Los Rios, Manabı́, Santo Domingo and
Quito. Up until April 2009 a total of 26 patients, including one
death, were detected. At least eight presented severe neurological
sequelae. The average age was 18 years. 17 cases were male. L3
larvae were observed in snails, and adult worms were observed in
lungs of dissected rats. Hosts were captured from the sites where
patients live. This is the first report of transmission of P.
cantonensis in Ecuador and South America. Though these
outbreaks were sporadic and localized, they do represent an
important burden in terms of morbidity. Patterns of transmission
as well as of consumption of intermediate hosts deserve further
research.

Features of the 2006 cholera outbreak in Pemba island,
Zanzibar, Tanzania
A. Viganò1, N. Pellissier1, S.A. Ame2, M. Omar3, *C.L. Chaignat4 and M. Pontello1
1
University of Milan, Department of Public Health- Microbiology- Virology, Milan, Italy; 2Ministry of Health and Social Welfare, Public Health
Laboratory Ivo de Carneri, Pemba, Zanzibar, Tanzania; 3Ministry of Water
Construction, Energy, Lands and Environment, Zanzibar Water Authority,
Pemba, Zanzibar, Tanzania; 4World Health Organization, Global Task
Force on Cholera Control, Geneva, Switzerland

Since the first outbreak in 1978, Pemba experienced recurrent
cholera outbreaks in the period 1983–98, then annually since
2000, except for 2005. In 2006 the Island Cholera Committee
worked in close co-operation with technicians of PHL-IdC,
DPHMV, and ZAWA to follow up the outbreak and assess its
epidemiological features. Date of admission, sex, age-range
(<5 years of age and >5 years), and living area for each patient
admitted to the Primary Health Care Units and District Hospitals
were derived from the registration forms; demographic data for
each affected area have been obtained by a population survey.
Patients’ rectal swabs and water sources used for drinking and/or
household practices were collected in and around the cholera
treatment centres, respectively. Samples were analysed at PHL-IdC
according to the traditional protocols for the detection of V.
cholerae: suspected colonies were confirmed by serotyping with a
polyvalent O1 antiserum. The 2006 outbreak started on the southeastern cost (Mkoani District) on 13 March; later on, it moved
further north affecting Wete, M’weni and Chake Districts and
affecting four high risk areas along the east coast, involved also
during each of the previous outbreaks. As the 2006 outbreak
ended on 31 October, a total of 464 cases including 10 deaths
(case-fatality rate 2%) were reported. The index case was a mobile
fisherman travelling between islands and Tanzania mainland. A
high peak has been reported during the heavy rainy season
(March–June), accounting for 71% of all the cases and showing a
weekly case-fatality rate up to 25%. The overall incidence rate on
Pemba island was 1& and much lower as compared to the most
affected areas, where it ranged from 8& (Kojani island in Wete) to
61& (Shamiani island in Mkoani). There was no difference
between males and females; the incidence was higher among
people older than 5 years, except for Kojani island (25& children
vs. 6& other age groups). The PHL-IdC confirmed 65% samples
positive to V. cholerae O1 on a total of 109 analysed specimens. In
six out of nine affected areas, 45 out of 56 (80%) water samples
were found positive for Vibrio cholerae. In Pemba it is still a
challenge to ensure proper surveillance, health education activities,
and adequate environmental management for safe water and
proper excreta disposal. The results from this survey encouraged
the Ministry of Health and Social Welfare, in co-operation with
the WHO Global Task Force on Cholera Control, to envisage a
new approach for cholera control in Zanzibar. The plan involved
strengthening disease surveillance, and adding a mass vaccination
campaign using oral cholera vaccines in addition to usually
recommended control measures.

T4P1-04
Angiostrongiliasis due to Parastrongylus (Angiostrongylus)
cantonensis in Ecuador. First report in South America
T. Pincay1, L. Garcia2, E. Narvaez2, O. Decker3, L. Martini4 and *J.-M. Moreira2
Ministerio de Salud Publica, Direccion Provincial de Salud Los Rios,
Babahoyo, Ecuador; 2Ministerio de Salud Publica, Epidemiology, Quito,
Ecuador; 3Ministerio de Salud Publica, Subsecretaria de Salud Litoral,
1
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T4P1-05
Epidemiology of the guinea worm disease at the threshold of
its eradication
O. Morenikeji
University of Ibadan, Zoology, Ibadan, Nigeria

In 2007, both Nigeria and Mali were caught off guard by
unexpected outbreaks of dracunculiasis that occurred because of
inadequate vigilance in known endemic or previously nonendemic areas, and are now suffering the consequences of costly
setbacks in reaching zero cases. Series of studies conducted at
different times in thirty-nine (39) villages between 1991 and 2005
in south-west Nigeria highlight variables responsible for the
continued presence of the disease in the country. Safe water
supply through boreholes was hampered by insufficiency of its
water during dry season and faulty handpumps; some villages
were not included in the borehole programme, and old villagers
stated they prefer the natural taste of pond water. Global 2000
field officers did not visit some villages regularly and filters given
to the villagers were used for sieving grounded maize rather than
drinking water. Also the volume of water in ponds in some of the
villages was not accurately calculated before the application of
Abate. Village based health workers (VBHWs) were demotivated
by lack of proper incentives. Traditional beliefs and herbal
treatments further hampered their efforts. There is need for
continued health education, more provision, sustainance, maintainance of accessible safe water sources in all endemic and atrisk areas.

T4P1-06
Field evaluation of clinical features during a Chikungunya
outbreak in Mayotte 2005–2006: implications for communitybased active surveillance purposes
*D. Sissoko1,2, K. Ezzedine2,3, A. Moendandzé4, L. Filleul1, P. Renault1 and
D. Malvy2,5
1
Institut de veille sanitaire, Cire Réunion Mayotte, Saint Denis, Réunion;
2
Université de Bordeaux 2, Centre Réné Labusquière, Bordeaux, France;
3
Centre Hospitalier Universitaire de Bordeaux, Dermatologie, Bordeaux,
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France; 4Conseil Général de Mayotte, DSPMI, Mamoudzou, Mayotte; 5Centre Hospitalier Universitaire de Bordeaux, Médecine Interne et Maladies
infectieuses et tropicales, Bordeaux, France

Chikungunya virus diagnostic relies on sophisticated laboratory
support often unavailable in middle or low income settings.
Despite this limitation, clinical diagnostic accuracy under field
conditions remains poorly evaluated. As part of a cross-sectional
serologic survey conducted in Mayotte between November and
December 2006 after a massive Chikungunya outbreak, we
examined the spectrum of clinical features of Chikungunya and
assessed the performance indicators and accuracy of clinical casedefinition criteria. Of 1154 participants included, 440 (38.1%)
had Chikungunya-specific IgM or IgG antibodies by enzymelinked immunosorbent assay (ELISA). Of 318 (72.3%) symptomatic participants with confirmed Chikungunya, dominant
symptoms reported were incapacitating polyarthralgia (98.7%),
myalgia (93.1%), backache (86%), feverishness of abrupt onset
(85%) and headache (81.4%). There was a strong linear
association of increasing symptomatic infection with age (X2 for
trend = 9.85, P < 0.001). Only 52% of persons with Chikungunya seek medical advice mainly at public primary health care
facilities. The combination of fever and polyarthralgia had a
sensitivity of 84% (95% CI: 79–87) and a specificity of 89%
(95% CI: 86–91). This combination classified correctly 87%
(95% CI = 85–89) of individuals against reference test, ELISA.
The association of fever and polyarthralgia is an accurate and
appropriate clinical pattern for operational use as a diagnostic
tool in large epidemic context where lab-diagnostic is unavailable. These criteria provide a useful evidence base to support the
development and the implementation of syndromic surveillance in
epidemic settings.

T4P1-07
Trends in the seroprevalence of antibodies against HTLV-1
among blood donors in a hospital of western Venezuela,
2004–2008
*A. Rodriguez-Morales1 and A. Herrera-Martı́nez2
1
Instituto de Medicina Tropical, UCV, Ciudad Universitaria, Caracas,
Venezuela; 2Hospital Central Antonio Marı́a Pineda, UCLA, Barquisimeto,
Venezuela

To assess the time trends in the seroprevalence of antibodies
against the Human T-Lymphothropic Virus type 1 (HTLV-1)
among blood donors in a Western Hospital of Venezuela
(Barquisimeto, Lara), 2004–2008, ELISA serological testing was
done with 49 712 donors seen at our blood bank between 2004
and 2008. Samples that were repeat reactive (RR) with the
ELISA underwent supplementary Western-blot confirming testing. During the study period the number of blood donors was
steady (range from 8958 to 11132/year) with a mean of 9942
donors per year (829 ± 157 donors per month). Of the 49 712
blood donors, 246 of them (0.49%, 95%CI 0.44–0.56) were
positive for HTLV-1 antibodies, with a stable seroprevalence
along the time ranging from 0.24% to 1.13% per year
(r2 = 0.233; P = 0.411), but ranging from 0.00% to 2.22% per
month, with no significant differences according the seasons or
the years. Although proper studies to determinate the country
seroprevalence for HTLV-1 have not been done, the need for
systematic screening for such infection became imperative based
on this and previous studies. In Caracas, 7 years ago, another
study found in 23 413 donors, over one year, a seroprevalence
of 0.11%, in our study this figure was at least more than four
times higher. Every blood bank in Venezuela should be required
to screen donations for HTLV-1. Given our and previous results
we believe serious consideration should be given to implement-
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ing serological screening for HTLV-1 among blood donors
throughout Venezuela.
Haemorragic fevers and dengue. New insights and preparedness
to detect and control local outbreaks. Joint session FESTMIH –
ESCMID

T6P1-01
Outbreak of Marburg hemorrhagic fever (MHF) in March
2005: a compromise between scientific methods and cultural
beliefs; Uige province, Angola
E. De Vivo
CUAMM, Reproductive Health, Kampala, Uganda

From March to November 2005, the northern rural province of
Uige in Angola experienced an outbreak of Marburg haemorraghic fever (MHF). The declaration of the outbreak occurred
against a background of a fragile and ill-functioning health
system, crippled by 30 years of civil war. Prior to the declaration,
an increasing number of patients, especially children died after
presenting with fever, bloody diarrhoea and vomiting at the Uige
provincial hospital. The non specific nature of the early stages of
the disease and the lack of capacity of the health system to
provide the rapid and effective response called for international
efforts to contain the outbreak. In late March, a team of
international health experts from MSF Spain, the World Health
Organization (WHO) and the Canadian National Microbiology
Laboratory arrived in Uige to assist the MoH. The main measures
for the containment of the outbreak were: setting up an isolation
unit, infection control and supplying protective clothing in the
hospital, training of health staff for safe burials and health
education, creation of mobile teams to respond to alerted cases
and active contact tracing. Other measures included setting up a
surveillance system, daily analysis of data and a mobile laboratory in Uige hospital. A Marburg technical committee consisting
of MOH Angola, MSF, WHO, UNICEF, international and local
NGOs and the Angolan Army was created in Uige to coordinate
all its activities. CDC Atlanta confirmed the diagnosis before the
arrival of the international team. According to figures, the
outbreak of Marburg Hemorrhagic Fever in Uige in 2005 was the
largest recorded: 374 cases, (158 laboratory confirmed) and 329
deaths (case fatality rate of 88%). The WHO and MoH Angola
declared the outbreak over in November 2005. The international
health experts failed to appreciate the importance of the belief
systems of the population. The local communities therefore
perceived the efforts of the international team as impositions on
their traditional practices, resulting sometimes in aggression
towards the team. However, in Songo hospital, 40 km from Uige,
where we engaged the local community in dialogue, it was
possible to win the cooperation of the people. Even though the
weak health system contributed significantly to the challenges in
containing the outbreak, the failure of the international team
communicate with the communities became significant barriers in
achieving their goals. This outbreak has demonstrated the
importance of involving the community early in implementing
containment measures.

T6P1-02
Mechanisms of vascular leakage and bleeding during dengue
infections
B. Wills
Oxford University Clinical Research Unit, N/A, Ho Chi Minh City,
Viet Nam

The number of patients with severe dengue disease continues to
increase in South-East Asia, as well as in South Asia and several
Latin American countries. Vascular leakage resulting in hypovoª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 30–97

Tropical Medicine and International Health

volume 14 suppl 2 pp 30–97 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
laemic shock is a particular problem among children with dengue,
while bleeding manifestations are seen more frequently in adults.
To date however, the pathogenesis of both these major complications of dengue remains poorly understood. Several large
prospective descriptive studies focused on dengue pathophysiology
are in progress at the Oxford University Clinical Research Unit in
Ho Chi Minh City. Results will be presented of studies comparing
the clinical and laboratory features seen in children and adults
with dengue, documenting the evolution of changes throughout
the course of the acute illness. In particular, the evidence indicating
a role for disruption of the endothelial cell / glycocalyx complex in
the pathogenesis of both vascular leakage and bleeding will be
discussed. Heparan sulfate levels are markedly elevated during the
critical phase of the illness; interactions between viral particles
and/or dengue NS1 immune complexes with heparan sulfate
moieties within the endothelial surface layer may (a) alter the
permeability characteristics of the layer and (b) contribute to the
coagulopathy by virtue of the anticoagulant properties of heparan
sulfate, a molecule very similar to the therapeutic anticoagulant
heparin. The clinical significance of these findings will be explored.

T6P1-03
Education level and the risk of dengue infection and Aedes
aegypti infestation in an endemic area
*F. Espinoza-Gomez, M. De la Cruz- Ruiz, O. A. Newton Sanchez, V. Melnikov,
R. Curiel- Reyes, A. L. Amezcua-Sanchez and J. Rodriguez-Osorio
Universidad de Colima, Public Health, Colima, Mexico

We explored the association between education level and the
incidence of dengue and the presence of breeding sites for Aedes
aegypti in an endemic area, through a cross-sectional correlation
study in three cities of the state of Colima on Mexico¢s Pacific
coast. In total 556 adults, between 18 and 76 years of age, were
randomly selected to answer a structured survey and for serum
sampling. From this population, 121 households were surveyed for
detection of containers positive for Aedes aegypti larvae and risk
containers (RC) defined as uncovered, shaded recipients containing
water, without any vector control. The dependent variables were
prevalence of dengue infection (the presence of serum IgG
determined by immunochromatography), positive containers per
household and RC per household. The independent variable was
the education level stratified as elementary, intermediate and
superior level. Of the 556 individuals, 45 resulted positive for IgG
(point prevalence of 8.0%). The dengue prevalence in relation to
education level showed 6.4% for elementary; 9.26% for high
school and 9.2 for university level (X2 = 1.53, P = 0.46). The
correlation between education level with containers positive for Ae
aegypti per household by means of logistic regression showed an
O.R. of 0.92 (CI: 0.83–1.03). Meanwhile the correlation with RC
yielded an O.R. of 1.03 (CI: 0.94–1.11). Traditionally education
level and literacy have been correlated with the risk for dengue
transmission. Therefore preventive programs are mainly focused
on the most uneducated populations. Our study, in contrast,
shows that higher education level has no protective effect against
the risk of dengue infection nor was associated with protective
activities against Ae aegypti in homes. These findings emphasize
first the need to incorporate preventive health topics into the
educational programs in Mexico and second, the importance of
extending the preventative campaigns to the whole community,
not only to those people with lower educational levels.
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T6P1-04
Randomised primary health centre based interventions to
improve the diagnosis and treatment of undifferentiated
fever and dengue in Vietnam
*L. P. Hoang1, T. T. N. Tran1, T. G. Phan1, Q. H. Le1, Q. B. Tran1, V. N. Nguyen2,
N. Nagelkerke3, P. J. de Vries4 and T. N. Tran1
1
Cho Ray hospital, Tropical Diseases, Ho Chi Minh, Viet Nam; 2Binh
Thuan Medical College, Phan Thiet, Viet Nam; 3United Arab Emirates
University, Community Medicine, Al Ain, United Arab Emirates; 4Academic Medical Center, Division of Infectious Diseases, Tropical Medicine
and AIDS, Amsterdam, Netherlands

Our aim was to investigate if educating primary health centre
(PHC) staff members or introducing rapid diagnostic tests (RDTs)
improve diagnostic accuracy for undifferentiated fever (AUF) and
dengue and lower prescription of antibiotics and costs for patients.
In a PHC randomized intervention study in southern Vietnam, the
presumptive diagnoses for AUF patients were recorded and
confirmed by serology on paired (acute and convalescence) sera.
After one year, PHCs were randomized to four intervention arms:
training on infectious diseases (A), the provision of RDTs (B), the
combination (AB) and control (C). The intervention lasted from
2002 until 2006. In total 7654 patients were enrolled by 15
permanent PHC staffs. The frequency of the non-precise diagnosis
AUF decreased in group AB, and – with some delay – also in group
B. For dengue diagnoses increased in group AB, but only temporarily, although dengue was the most common cause of fever. A
correct diagnosis for dengue initially increased in groups AB and B;
but only for AB this was sustained. Antibiotics prescriptions
increased group C. It strongly decreased in AB after intervention
but with a tendency to increase; in B it gradually improved. There
was a substantial increase in costs paid for in B. The introduction of
RDTs for infectious diseases such as dengue, through free market
principles, does improve the quality of the diagnosis and decreases
the prescription of antibiotics at the PHC level. However, the effect
is more sustainable when combined with training. Without such
additional training RDTs lead to an excess of costs.

T6P1-05
Evidence for a revised dengue classification: a multi-centre
prospective study across Southeast Asia and Latin America
*T. Jänisch1, B. Wills2, N. Alexander3, B. Arana4, A. Balmaseda5, J. Bosco
Siquueira Jr.6, I. Castelobranco7, E. Dimaano8, J. Farrar2, R. Gaczkowski1,
M. Guzman9, E. Harris10, T. T. Hien11, O. Horstick12, T. Junghanss1, G. Knerer1,
K. Na-Bangchang13, N. T. Hung14, S. Kalayanarooj15, L. Lum16, A. Kroeger12,
E. Martinez Torres9, C. Rocha17, K. Rosenberger18, L. H. Tan19, T. T. Thuy20,
I. Villalobos21 and E. Villegas22
1
University Hospital Heidelberg, Section Clinical Tropical Medicine,
Heidelberg, Germany; 2Hospital for Tropical Diseases, Oxford University
Clinical Research Unit, Ho Chi Minh City, Viet Nam; 3London School of
Hygiene and Tropical Medicine, Tropical Epidemiology Group, London,
UK; 4Universidad del Valle, CDC Regional Office for Central America and
Panama, Guatemala City, Guatemala; 5Ministry of Health, Centro
Nacional de Diagnostico y Referencia, Managua, Nicaragua; 6Universidade
Federal de Goias, Instituto de Patologia Tropical e Saude Publica, Goiana,
Brazil; 7Universidad Federal de Ceara, Faculdade de Medecina, Fortaleza,
Brazil; 8San Lazaro Hospital, Manila, Philippines; 9Instituto de Medicina
Tropical ‘‘Pedro Kouri’’, Havana, Cuba; 10University of California,
Division of Infectious Diseases and Vaccinology, Berkeley, USA; 11Hospital
for Tropical Diseases, Ho Chi Minh City, Viet Nam; 12World Health
Organization, TDR, Geneva, Switzerland; 13Thammasat University,
Faculty of Allied Health Sciences, Pathumthani, Thailand; 14Children’s
Hospital No. 1, Department of Dengue Hemorrhagic Fever, Ho Chi Minh
City, Viet Nam; 15Queen Sirikit National Institute of Child Health,
Bangkok, Thailand; 16University of Malaya, Department of Paediatrics,
Faculty of Medicine, Kuala Lumpur, Malaysia; 17Hospital Infantil Manuel
de Jesus Rivera ‘‘La mascota’’, Managua, Nicaragua; 18University Hospital
Heidelberg, Institute of Public Health, Heidelberg, Germany; 19University
of Malaya, Infectious Diseases Unit, Department of Medicine, Kuala
Lumpur, Malaysia; 20Children’s Hospital No. 2, Ho Chi Minh City, Viet
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Nam; 21Hospital Central de Maracay, Maracay, Venezuela;
de los Andes, Nucleo Trujillo, Trujillo, Venezuela

22

Universidad

There has been growing concern regarding the applicability and
usefulness of the current World Health Organisation (WHO)
classification system for dengue. The terminology emphasises
haemorrhage rather than vascular leakage as an indicator of
severity, and the classification is misleading in a significant
proportion of patients with shock. A consortium of experienced
dengue clinicians and scientists therefore set out to carefully
describe the breadth of clinical disease manifestations encountered
in all age groups and across a wide geographical range, in order to
provide a robust evidence base from which to develop a new
candidate classification. We recruited children and adults with
suspected dengue in seven countries across Southeast Asia and Latin
America. Patients were followed daily with detailed case report
forms, and subsequently categorised into one of three intervention
groups according to the overall level of medical and nursing support
required. Using an a priori analysis plan, the clinical and laboratory
profiles characteristic of these intervention categories were explored to develop a revised system based on disease severity. 2259
patients were recruited between August 2006 and May 2007. A
total of 230 (13%) of the 1734 laboratory confirmed patients
required major intervention, with approximately 5% of patients
progressing to this level of severity in hospital. Applying the current
WHO system, 47/210 (22%) of patients with shock did not fulfil all
criteria necessary for dengue haemorrhagic fever. Using the
intervention category as a reference standard, shock and/or severe
bleeding and/or severe organ dysfunction identified patients
requiring major intervention with sensitivity and specificity greater
than 95%. Identification of characteristics particular to patients
requiring intermediate-level care proved to be more difficult, but
warning signs for disease progression were identified. Based on
these results, a revised classification system comprised of two
entities, ‘‘Dengue’’ and ‘‘Severe Dengue’’, is proposed.

Tuberculosis
T3P2-01
The tuberculosis probability score as a helpful tool in the
decision to treat for tuberculosis in smear negative and/or
HIV positive patients
*C. Magis-Escurra, A. Tostmann and M. Boeree
University Medical Centre Nijmegen, Pulmonary Diseases, Nijmegen,
Netherlands

The global HIV epidemic and the current threat of resistant strains
has created an immense challenge to the diagnosis of tuberculosis
(TB).We set out to identify a tool to help health care workers decide
whether or not to start treatment in smear negative tuberculosis in a
HIV endemic region. We introduce a scoring chart system, the TB
probability score (TPS). It is developed by clinicians based on
available pretest probabilities of symptoms, signs and radiological
features and expert clinical experience. The final total score may be
a helpful tool in decision making in daily practice. The score
distinguishes a patient that is ‘unlikely’ to have TB (TPS 0-5) from
patients that have ‘definite, probable and possible’ TB (TPS ranging
from 20 to 5). Treatment should be initiated with a TPS >10. A
patient with a score of 5–10 should be re-evaluated for active TB
after two weeks. The TPS needs to be studied prospectively in HIV
endemic regions. Our results showed that the TPS may be a helpful
tool in decision making for TB treatment in smear negative TB
patients. It needs to be studied prospectively in TB/HIV endemic
regions in order to be validated in a following phase.
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T3P2-02
Tuberculosis control: issues related to indigenous medical
practitioners
*S. Sweni1, R. Meenakshisundaram2 and P. Thirumalaikolundusubramanian3
1
University of Debrecen, Medical and Health Science Center, Debrecen,
Hungary; 2Madras Medical College, Chennai, India; 3Chennai Medical
College & Research Institute, Irungalur, Trichy, India

Indigenous medical practitioners (IMPs) practice in various parts
of India, mostly in rural areas. They are not formally trained in any
medical school but practice their family medical traditions. To
elicit knowledge and practice of IMPs towards tuberculosis (TB)
and propose remedial measures, we asked 86 IMPs to respond to a
questionnaire focused on 10 items related to tuberculosis in a local
vernacular. Data was analyzed statistically. All IMPs were males
with age ranging from 46 to 70 and median 53 years. They
acknowledged that TB is caused by germs and spreads by cough. It
affects lungs (86) and no other systems (79). They diagnosed cases
mostly by one or other symptoms (cough not clearing by two
weeks or more without wheezing, thick phlegm, phlegm with
blood, weight loss and declining appetite). Sometimes patients
were asked to have blood test, sputum analysis and chest X-ray if
they are willing and affordable. They did not look for co-existing
illness. They prescribed medicines prepared by them and 40
mentioned that they gave injection streptomycin and anti-TB drugs
sold in the market for speedy recovery. They have treated patients
for one or two months and stopped after improvement of
symptoms. If patients did not respond or symptoms worsened,
they have asked them to go to nearest Government hospital. They
were confident in their system of practice and people liked them
because their treatment is affordable and easily available. Health
care providers and management team should identify IMPs and
familiarize them with TB management and Revised National
Tuberculosis control Program (RNTCP). To achieve triumph in
RNTCP, IMPs may be recruited as providers for directly observed
tuberculosis short term therapy (DOTS).

T3P2-03
DOTS combined with social franchising as private public mix
for the control of tuberculosis in Myanmar
A. N. Win1, *A. Wilder-Smith2, A. Salim2, N. N. Minn1 and A. N. Win1
Population Services International, Yangon, Myanmar, Singapore;
2
National University of Singapore, Epidemiology and Public Health,
Singapore
1

Myanmar is among the 22 countries with the highest burdens of
tuberculosis (TB). DOTS was introduced in 1997. Population
Services International (PSI/Myanmar) is an international NGO in
Myanmar which in 2001 introduced a social franchise scheme
under the brand named ‘Sun Quality Health (SQH)’ network. This
network involves private GPs who provide quality controlled and
highly subsidized TB diagnosis and treatment (social franchise
PPM DOTS). We set out to determine the treatment success rates
and notification rates of PPM DOTS between 2004 and 2008. We
obtained data from the Tuberculosis Laboratory Register with
regards to private and public laboratories in 52 townships in
Upper Myanmar and data from the Tuberculosis Treatment
Register with regards to general practitioners involved with social
franchise in the same townships. We studied factors related to
treatment success. There were 11 584 TB cases in the study period
with an age range of 2 months to 91 years, and 7181 are (62%)
male. The proportion of pulmonary versus extra-pulmonary TB
was 63–37%. The proportion of re-treatment cases was 4.62%.
The treatment success rate rose from 73% in 2004 to 87% in
2008. The notification rate of all TB cases increased from 405/
100 000 before SQH was launched to 606/100 000 in the seven
quarters after the launch (rate ratio: 1.50, 95% CI: 1.47–1.52),
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 30–97

Tropical Medicine and International Health

volume 14 suppl 2 pp 30–97 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
while the increase in the control townships was from 285/100 000
to 395/100 000 (rate ratio: 1.39, 95% CI: 1.34–1.43). Notification
rate of new smear positive cases increased from 143/100 000 to
188/100 000 (rate ratio: 1.31, 95% CI: 1.27–1.35) in SQH
townships and from 94/100 000 to 115/100 000 (rate ratio: 1.22,
95% CI: 1.16–1.29) in the control townships. On multivariate
analysis, we found the following factors to be associated with a
poorer treatment outcome: male patients, old age groups and
retreatment cases. The social franchise PPM DOT successfully
increased the notification rate and treatment success rate. Factors
associated with poor treatment success rate were male sex, older
age and retreatment cases. There were no significant differences in
treatment success among states and divisions in Myanmar.

T3P2-04
Treatment outcome of a cohort of drug resistant tuberculosis
patients in Yerevan (Armenia)
E. Sanchez
EPICENTRE, Operational research, Paris, France

The objective of this study was to identify factors related to
successful DR-TB treatment in Yerevan, Armenia. We conducted a
retrospective cohort study of newly diagnosed MDR TB patients
initiating treatment in Yerevan from September 2005 to December
2007, under Médecins Sans Frontières DR-TB programme. We
calculated incidence risk ratios for non-successful treatment
outcome as the measure of association to different clinical and
therapeutic factors. Non-successful treatment was defines as death,
default or failure. The null hypothesis of no association was tested
using the Fisher exact test. In the study period, 99 patients were
enrolled in the programme, of whom 72 (72.7%) were MDR and 7
(7.1%) were XDR. Median age was 39 years (IQR: 28–48), 79.8%
(79/99) were male. The median BMI at treatment onset was 19.7
(IQR: 17.8–24.1). Among risk factors of DR-TB, the most frequent
was being ex-prisoner (28.3%) and being a contact of a MDR TB
patient (9.1%). By June 2009, 91 patients had finished treatment.
The most frequent treatment outcome was cured (30.3%) followed
by defaulter (26.3%), failure (15.2%), death (11.1%) and treatment completed (9.1%). Regarding variables associated with
treatment outcome, the highest association was observed with the
number of previous TB treatments. A statistical association was
also observed for being migrant worker, contact of a MDR-TB case,
number of anti-TB drugs received previously, being a previous
defaulter, having a tuberculoma, number of drugs resistant to at
initiation of treatment, number of treatment interruptions and
clinical severity. The patients included in this analysis were the first
patients recruited in the programme, and though treatment success
was achieved in over 50% of the patients, the high percentage of
poor-outcome can be due to the severity of the clinical presentation.
The best predictor of failing treatment was the number of previous
TB treatments. This association highlights the importance of high
quality clinical management of susceptible TB.

T3P2-05
A ten-year experience of childhood tuberculosis control
programme in a rural hospital in Ethiopia
*J. M. Ramos1,2, F. Reyes2 and A. Tesfamariam2
1
Hospital General de Elche, Infectious Diseases Unit, Elche, Spain;
2
Gambo General Hospital, Shashemane, Ethiopia, Ethiopia

Tuberculosis (TB) is one of the leading causes of morbidity and death
in adults in sub-Saharan African. The aim of this study was to
describe the experience of tuberculosis according to the National
Tuberculosis and Leprosy Control Programme in a rural zone in
Ethiopia over a period of 10 years in childhood. This study was
performed in Gambo General Hospital (GGH). It is a 135-bed rural
general hospital located in West-Arsi zone, 250 km south of Addis
ª 2009 The Authors
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Ababa. A retrospective data collection using TB registers and
treatment cards was done. Information was collected on number of
cases, type of TB and treatment outcomes using standardised
definitions. Over the 10-year period from 1998 to 2007, 2225
patients with all forms of TB were registered for treatment, 1029
(46.3%) of whom were children (<15 years). The percentage of TB
in children admitted to in GGH decreased significantly from 61% in
1998 to 38.5% in 2007 (P < 0.001). Of 1029 childhood TB, 12.9%
had smear-positive pulmonary TB (PTB), 54% smear-negative PTB
and 33% extra pulmonary TB (EPTB). The pattern of EPTB was TB
lymphadenitis in 189 (55.4% of all EPTB cases), osteoarticular TB in
79 (23.2%), abdominal TB in 39 (11.4%), and TB meningitis in 26
(6.4%). Significant differences between paediatric and adult patients
were found as regards more newly diagnosed TB cases (97.5% vs.
94.1%; P < 0.001), and there were fewer relapses cases (0.7% vs.
3.4%; P < 0.001) in paediatric than in adult patients. Both the
number of patients tested for HIV and the number found to be HIV
positive were less in paediatric cases than in adults (0.4% and 5.4%
vs. 2.8% and 18.8%, respectively; P < 0.001). In childhood TB,
smear-positive PTB was significantly less frequent (12.8 s. 43.5;
P < 0.001), whereas smear-negative PTB (54 vs. 22%; P < 0.001)
and TB meningitis (2.2% vs. 0.4%; P < 0.001) were more common.
The number who defaulted from treatment was higher in paediatric
(13.9%) than in adult patients (9.3%) (P = 0.001). The mortality
rate was lower in paediatric patients (3.9%) than in adults (6.5%)
(P = 0.008). The reported percentage of all TB cases occurring in
children in this study was higher than in previous studies. The
background of childhood TB is different from that of TB in adults.

T3P2-06
Human genetic factors in pulmonary tuberculosis: candidate
genes and a genome-wide association study
*C. G. Meyer1, T. Thye1, C. Intemann1, F. Herb1, E. Owusu-Dabo2, J. Gyapong3,
S. Niemann4, F. Vannberg5, R. Adegbola6, S. Ehlers4, A. Hill5 and R. Horstmann1
1
Bernhard Nocht Institute, Molecular Medicine, Hamburg, Germany; 2KN
University of Science and Technology, Community Health, Kumasi, Ghana;
3
Ministry of Health, Health Research Unit, Accra, Ghana; 4Research
Center Borstel, Borstel, Germany; 5The Jenner Institute, Oxford, UK;
6
MRC Laboratories, Banjul, Gambia

Human genetic factors in infectious diseases are of crucial interest
as they may point to critical metabolic pathways and suggest
intervention targets. In a case-control design, 2010 patients with
sputum/culture positive tuberculosis and 2346 healthy controls
from Ghana, West Africa, were identified and DNA samples were
subjected to candidate genotyping. Likewise, mycobacterial isolates
were characterized with respect to mycobacterial species and
genotypes (spoligotyping, IS6110 typing). While the MCP-1 promoter variant -362C provided increased protection against pulmonary tuberculosis (OR 0.81) caused by all mycobacterial species
studied, differential susceptibility patterns were observed for (i) the
exonic ALOX variant 760A which was associated with susceptibility to infections caused by the mycobacterial lineage Mycobacterium africanum West-African 2 (OR 1.70), (ii) the promoter
variant -261 of IRGM that was found associated with protection
from mycobacteria of the M. tuberculosis EUAM lineage (OR 0.66)
and (iii) the MBL G57E variant that was associated with protection
from the species M. africanum. The latter association was
confirmed functionally by demonstrating stronger binding of MBL
to M. africanum than to M. tuberculosis. Distinct infection
phenotypes, namely PPD negativity of controls and the severity of
radiological findings, were associated with a "high-producer’’ IL10
haplotype and the CTLA4 CT60 variant, respectively. The results
of a joint analysis of genome-wide association studies (Affymetrix
SNP array 6.0 and 500 K) with inclusion of additional population
controls and a case-control cohort from The Gambia revealed
strong associations with markers on chromosome 18 (P = 10–9)
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and on chromosome 2 (P = 10–8). The underlying causative
variants are currently subject of further analyses and will hopefully
lead to the identification of new targets for intervention.

T3P2-07
An antigen and adjuvant system dose ranging safety and
immunogenicity study of the m72 candidate tuberculosis
vaccines in healthy Filipino adults
*J. Montoya, J. A. Solon, L. Acosta, S. Cunanan, O. Ofori-Anyinam, C. Vinals,
M.-A. Demoitie, P. Moris, M. Janssens, S. Gatchalian, H. Bock, D. Lapierre and
J. Cohen
University of the Philippines, Parasitology, Manila, Philippines

GlaxoSmithKline Biologicals’ (GSK) prophylactic M72 candidate
vaccine is being developed against pulmonary tuberculosis (TB).
The M72 antigen is a recombinant fusion polyprotein made up of
2 highly immunogenic Mycobacterium tuberculosis (Mtb) antigens
(Mtb39A and Mtb32A) also expressed in BCG. This antigen has
been formulated with GSK’s Proprietary Adjuvant Systems (AS)
containing MPL and QS21, either with an oil-in-water emulsion
(AS02) or with a liposomal solution (AS01). AS01E contains half
the active ingredients of AS01B whereas AS01E and AS02D contain
equivalent concentrations of MPL and QS21. A dose ranging study
in healthy PPD-reactive (3 mm–10 mm) adults was designed to
select a vaccine formulation for further development
(NCT00621322). 180 adults (18–45 years) were randomised
(4:4:4:4:1:1) to receive either M72(10 lg)/AS01E, M72(10 lg)/
AS02D, M72(20 lg)/AS01E, M72(40 lg)/AS01B, AS01B alone or
M72(40 lg)/saline following a 0, 1 month schedule in a Phase II
double-blind single centre trial in Sta Rosa City, Laguna, The
Philippines. Solicited, unsolicited and serious adverse events (AEs),
hematological and biochemical laboratory parameters were
assessed. Antigen-specific immune responses were evaluated using
intracellular cytokine staining (ICS) and ELISA. All formulations
of the M72 vaccine candidate were well tolerated and no vaccinerelated serious AEs were reported. Causally related AEs were
mainly local, transient (median resolution time between 1 and
4 days) and resolved without sequelae. Two doses of each of the
adjuvanted M72 vaccines induced strong antigen-specific humoral
and CD4+ T cell responses. The humoral responses to the
adjuvanted M72 vaccines were generally comparable. In terms of
the magnitude of the CD4+ T cell responses, there was no
statistically significant difference observed post dose 2 between
M72(10 lg)/AS01E, M72(20 lg)/AS01E and M72(40 lg)/AS01B.
Statistically significantly lower responses were observed with the
M72(10 lg)/AS02D and M72/Saline compared to the other vaccine
formulations; there was no response detected when the Adjuvant
System AS01B was administered alone. This study justifies the
choice of the M72(10 lg)/AS01E vaccine for further development.

Human African trypanosomiasis
T4P2-01
The atlas of human African trypanosomiasis
P. Simarro1, *G. Cecchi2, J. Franco2, M. Paone2, A. Diarra3, J. Ruiz4 and
R. Mattioli2
1
World Health Organization, Control of Neglected Tropical Diseases,
Geneva, Switzerland; 2Food and Agriculture Organization of the United
Nations, Animal Production and Health, Rome, Italy; 3World Heath
Organization, Regional Office for Africa, Brazzaville, Congo; 4World
Health Organization, Regional Office for Eastern Mediterranean, Cairo,
Egypt

The Atlas of human African trypanosomiasis (HAT) is an initiative
of the World Health Organization (WHO), jointly implemented
with the Food and Agriculture Organization in the framework of the
Programme against African Trypanosomiasis (PAAT). The Atlas
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aims to map, at the village level, all sleeping sickness cases reported
from endemic areas in sub-Saharan Africa, and to build the capacity
at country level for future regular updates. The initiative’s ultimate
objective is to provide affected countries, the scientific community
and policy advisors with a sound basis to elaborate control
strategies, to carry out interventions and to monitor their impact on
disease distribution. The widest possible range of epidemiological
data is collected from national sleeping sickness control programmes, non-governmental organization and research institutes,
with priority to data collected from the year 2000 onwards.
Geographic coordinates of the locations of epidemiological interest
are determined using Global Positioning Systems, existing databases
of named locations and a variety of other cartographic products.
Direct contacts and interviews with health workers in the field
contribute to the efficiency of the process and the accuracy of the
outputs. Data processing has been fully implemented for 17 endemic
countries. Approximately three quarters of the cases these countries
reported in the period 2000–2008 have been mapped. Preliminary
outputs already represent a major step forward with respect to
previous cartographic renditions of HAT distribution. Activities are
ongoing to complete mapping of all endemic countries and to
progressively improve the accuracy of the geographic database that
underpins the Atlas. The Atlas of HAT is the first attempt ever to
systematically map all sleeping sickness cases reported from subSaharan Africa. It is also one of the few examples among neglected
tropical diseases of comprehensive, village-level mapping over so
extensive a geographical area. The final outcomes as well as all input
data used for the Atlas will eventually be released in the public
domain through WHO and FAO/PAAT websites. Notwithstanding
the hiatus between the real incidence and the detection and reporting
of HAT, the Atlas is expected to become an essential tool for research
and advocacy. Crucially, it will also provide the evidence base for
targeting control activities in a rational manner and for monitoring
impacts of interventions.

T4P2-02
A new format of the CATT test for the detection of Human
African Trypanosomiasis, designed for use in peripheral
health facilities
*E. Hasker1, P. Mitashi2, R. Baelmans3, P. Lutumba2, D. Jacquet3, V. Lejon4,
V. Kande5, W. Van Der Veken6, J. Declercq6, M. Boelaert1 and P. Mitashi2
1
ITM, Public Health/ Epidemiology, Antwerpen, Belgium; 2University of
Kinshasa, Faculty of Medicine, Kinshasa, DR Congo; 3ITM, Applied
Technology and Production Unit, Antwerpen, Belgium; 4ITM, Department
of Parasitology, Antwerpen, Belgium; 5National Program for Control of
HAT, Kinshasa, DR Congo; 6Belgian Technical Cooperation, Democratic
republic of Congo, Kinshasa, DR Congo

The CATT test is the standard antibody detection test used in mass
population screening for Trypanosoma brucei gambiense human
African trypanosomiasis (HAT). In its current format the CATT
test is not adapted to routine use at health centre level in endemic
countries; it is packaged in 50 unit vials and requires a functional
cold chain. We evaluated a new format of the CATT test (CATTD10), designed to be thermo stable and packaged in 10 unit vials.
We evaluated reproducibility as well as thermo stability. A
population of 4217 from highly endemic villages was screened
using the existing format of the CATT test on whole blood. All
those testing positive (220) and a random sample of negatives
(555) were re-tested with CATT-D10. Inter format reproducibility
was assessed by calculating kappa. All samples testing positive on
whole blood with either method were further evaluated by CATT
titration of serum by two different observers at ITMA using both
old and new format, Bland Altman plots were constructed. CATTD10 test kits were incubated under 4 different temperature
regimens (4 C, 37 C, 45 C and fluctuating) with regular
assessments of reactivity over an 18 month period. Inter format
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reproducibility of CATT-D10 vs. CATT_R250 on whole blood
performed by lab technicians in the field was excellent with kappa
values of 0.83–0.90. Both inter and intra format reproducibility
assessed by CATT titration were excellent, with 96.5–100% of all
differences observed falling within the limits of plus or minus 1
titration step. After 18 months, reactivity of test kits incubated
under all four different temperature regimens was still well above
the minimum threshold considered acceptable. The CATT-D10 is
thermo stable and can be used interchangeably with the old format
of the CATT test. As such it is highly suitable for use in peripheral
health facilities in HAT endemic countries.

T4P2-03
Multicentre clinical trial of nifurtimox-eflornithine
combination therapy for second-stage sleeping sickness
*G. Priotto1, S. Kasparian1, W. Mutombo2, D. Ngouama3, S. Ghorashian4,
U. Arnold4, S. Ghabri1, E. Baudin1, V. Buard5, S. Kazadi-Kyanza5, M. Ilunga2,
W. Mutangala2, G. Pohlig6, C. Schmid6, U. Karunakara4, E. Torreele7 and
V. Kande2
1
Epicentre, Epidemiology, Paris, France; 2PNLTHA, DRC, Kinshasa, DR
Congo; 3Ministry of Health, Congo, Brazzaville, Congo; 4Médecins Sans
Frontières, Amsterdam, Netherlands; 5Médecins Sans Frontières, Brussels,
Belgium; 6Swiss Tropical Institute, Basel, Switzerland; 7Drugs for
Neglected Diseases Initiative, Geneva, Switzerland

We evaluated the efficacy and safety of a nifurtimox–eflornithine
combination therapy (NECT) for second-stage disease in comparison to the standard eflornithine regimen. A multicentre
randomised, open-label, active control, phase III non-inferiority
clinical trial was conducted at four sleeping sickness treatment
centres in the Republic of Congo and the Democratic Republic of
Congo. Adult patients were screened for inclusion and randomly
assigned to receive IV eflornithine 400 mg/kg/d, every 6 h for 14 d
(E); or IV eflornithine 400 mg/kg/d, every 12 h for 7 d + oral
nifurtimox 15 mg/kg/d, every 8 h for 10 d (NECT). Patients were
followed up for 18 months Outcomes were cure rates and adverse
events attributable to treatment. 287 second-stage patients were
enrolled. Cure rates per protocol were E = 91.7% and
NECT = 97.7%. Non-inferiority of NECT was demonstrated.
Drug reactions were frequent in both arms and severe reactions
affected 28.7% of patients in the E group and 14.0% in the NECT
group, granting nine and one treatment suspensions respectively.
Three patients died in the E arm and one in the NECT arm. The
efficacy of NECT is non-inferior to that of standard eflornithine.
The combination therapy also presents safety advantages, while
being easier to administer, more affordable and potentially
protective against the emergence of resistant parasites.

T4P2-04
Perception of Human African Trypanosomiasis and
participation in the control programme in the Kasaı̈ Oriental
province of D.R.Congo
*A. Mpanya1, D. Hendrickx2, P. Mitashi3, P. Lutumba4, M. Boelaert2 and
P. Lefèvre2
1
Programme national de lutte contre la THA, Kinshasa, DR Congo; 2Institute of Tropical Medicine, Public Health, Antwerp, Belgium; 3Université
de Kinshasa, Kinshasa, DR Congo; 4Institut National de Recherche Biomedicale, Kinshasa, DR Congo

We aimed at identifying the socio-economic and cultural factors
which influence the participation of the Kasaı̈ Oriental population
in HAT screening. In January 2008 we conducted 13 focus group
discussions in the Kasaı̈ Oriental province following classical
procedures. The focus groups were divided into three categories:
gender (men and women participated separately), geographic
characteristics (endemic villages and diamond mine encampments), and according to the endemic health zones (Tshitengue,
Kansasa, Miabi, Mukumbi, Tshilenge). They comprised of 6–9
ª 2009 The Authors
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persons selected at random after consultation with the local
traditional authorities. They were conducted in the local language
(Tshiluba), fully recorded, transcribed verbatim, translated in
French and analysed with QSR NVivo8 software. HAT is well
known amongst the Kasaı̈ Oriental population and is perceived as
a serious disease which affects a large number of people and often
results in death. The disease has severe implications for individuals
(persistence of manic periods and trembling hands, even after
treatment), at family level (income loss, conflicts, separations) and
communities (disruption of activities). Many barriers to screening
and treatment were identified. (1) The timing of the HAT screening
operations with mobile teams visiting the villages during daytime
is at odds with the occupations of the village inhabitants who work
in diamond mines and fields during the day; (2) fear of not being
able to perform their daily livelihood activities when individuals
are diagnosed with the disease; (3) the toxicity of the treatment
and the lethality of the drugs; (4) fear and difficulties in not
respecting a number of prohibitions and taboos which are
perceived to be responsible for death and treatment failure
(e.g. working, eating hot food, sexual intercourse); (5) lack of
confidentiality of the screening procedures: people are ashamed to
be tested in public due to stigmatisation; (6) fear of having to
undergo a lumbar puncture; (7) finally, the perception exists that
mobile screening teams inject the disease while testing individuals.
A mobile screening calendar more adapted to the local conditions
with more respect for privacy, the use of less toxic drugs, and a
better understanding of the origin as well as better communication
about the (alleged) prohibitions related to HAT treatment would
have a positive effect on the participation of the population in
screening and treatment activities.

T4P2-05
Stamp out sleeping sickness – an intersectoral approach to
disease control
S. Welburn
The University of Edinburgh, Global Health Academy, Edinburgh, UK

Recent advances in diagnostic methods for assessment of sleeping
sickness in humans and trypanosomiasis in animals have enabled
researchers and policy makers to define and quantify the magnitude the animal reservoir of disease for human sleeping sickness in
Uganda and to delineate policy implications for control options
and facilitate training of medics, scientists and veterinarians.
Outputs have influenced policy for disease control in Uganda and
recently led to the formation of a Public Private Partnership aimed
to ‘Stamp Out Sleeping Sickness’ (SOS). Phase 1 of the SOS
campaign is being financed and supported by the veterinary
pharmaceutical company CEVA Santé Animale and Industri
Kapital (IK), a pan-European private-equity fund and is being
implemented by Makerere University with inputs from the
University of Edinburgh, the Co-ordinating Office for Control of
Trypanosomiasis (COCTU) in Uganda and with support from
WHO. New PCR based diagnostics helped identify accurately the
reservoir of disease in cattle and demonstrate that restocking
activities were responsible for the disease spreading around Lake
Kyoga, Uganda. This led to development of a cattle-based
approach to halt the spread of the acute form of sleeping sickness
towards the Gambiense disease focus, complimenting efforts to
trap tsetse flies or treat humans with the disease. In phase I,
220 000 head were targeted for trypanocide treatment in five
districts in the overlap zone with follow on application of
insecticide applied using restricted application technology (RAP)
to prevent re-infection. The cost-effectiveness of this new approach
attracted private funding from IK, to help underwrite Makerere
University’s veterinary program to prevent the disease in cattle
using an inexpensive spray-on insecticide developed by CEVA.
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Antimalarial treatments: registration and
beyond
T2P2-01
Artemisinin-based combination therapy deployment in
sub-Saharan countries – antimalarial prescriptions: practices
to improve
*S. Sarrassat, R. Lalou and J. Y. Le Hesran
IRD, Paris, France

Since 2001, the WHO has advocated the use of artemisinin-based
combination therapy (ACT) for the treatment of uncomplicated
malaria. However, the impact of this strategy depends in part upon
the adherence to it by clinicians. The purposes of our study were to
identify discrepancies between actual antimalarial prescriptions
and the official guidelines and to research possible reasons for this.
The study took place in Oussouye district hospital, in south
Senegal, which was managed by a doctor and had laboratory
facilities. Nurses were responsible for the prescription of antimalarials. Since 2003, dual therapy with Amodiaquine + Sulfadoxine-Pyrimethamine (AQ + SP) has been recommended.
Consultation records from 2004 and 2005 were analysed retrospectively and semi-structured interviews with medical staff were
conducted. Statistical analyses were undertaken using STATA 6.0.
During the study period 4924 children consulted. The transition to
AQ + SP was well respected, 74% (2063/2789) of children treated
with antimalarials receiving this. Nonetheless, many prescriptions
were inappropriate, given to children without fever, 65% (1055/
1627), with a negative blood film, 80% (377/474), or with nonmalarial diagnoses, 22% (591/2726). Our interviews revealed that
the practical or clinical situations encountered daily by the nurses
could determine also the choice of the antimalarial and result in
the guidelines not being followed. To justify their inappropriate
prescriptions, the nurses reported firstly their fear of missing a
malaria diagnosis causing them to prescribe as a precaution, to
protect their patients. The high workload of the laboratory
technician, resulting in delay in reading blood films and pressure
from patients also contributed to inappropriate prescriptions.
Training and supervision of nurses as well as adequate management of antimalarials stocks constituted a favourable context in
which to observe the transition to AQ + SP. Nonetheless, our
study demonstrated that even when in a healthcare setting
equipped to analyse blood films, this was not sufficient to ensure
rational prescriptions. The use of ACT is an essential public health
measure. Although the discrepancies between antimalarial prescriptions and official guidelines are known, their causes are less
studied. These factors, linked to the healthcare system or to
patients, show how difficult it is to integrate the guidelines into the
daily practices of prescribers and constitute an obstacle to the
success of ACT.

T2P2-02
A randomized trial to monitor the efficacy and effectiveness
by QT-NASBA of artemether-lumefantrine versus
dihydroartemisinin-piperaquine for treatment and
transmission control of uncomplicated Plasmodium falciparum
malaria in western Kenya
*P. F. Mens1, H. Schallig1, P. Sawa2 and P. A. Kager3
1
Royal Tropical Institute, Biomedical Research – Parasitology, Amsterdam,
Netherlands; 2ICIPE, St. Jude’s Clinic, Mbita, Kenya; 3AMC, Tropical
Medicine, Amsterdam, Netherlands

Many countries have implemented artemisinin-based combination therapy (ACT) for the first-line treatment of malaria.
Although many studies have been performed on efficacy and
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tolerability of the combination arthemeter-lumefantrine (AL) or
dihydroartemisinin-piperaquine (DP), less is known of the effect
of these drugs on gametocyte development, which is an
important issue in malaria control. In this two-arm randomized
controlled trial, 146 children were treated with either AL or DP.
Both groups received directly observed therapy and were
followed for 28 days after treatment (WHO protocol). Blood
samples were analysed with microscopy and a quantitative
nucleic acid sequence based amplification assay (NASBA), which
can specifically detect gametocytes by detection of PFs25
mRNA. Microscopic follow-up revealed that both study drugs
performed equally. One late parasitological treatment failure
was observed in the AL treated group, but this was due to a reinfection as could be demonstrated by genotyping. However, in
comparison with microscopy, NASBA detected much more
gametocyte positive individuals. Moreover, NASBA showed a
significant difference in gametocyte clearance in favour of AL
compared to DP. The decline of parasitaemia was slower and
persistence or development of gametocytes was significantly
higher and longer at day 3, 7 and 14 in the DP group but after
28 days no difference could be observed between both treatment
arms. Although practical considerations could favour the use of
one drug over another, the effect on gametocytogenesis should
also be taken into account and studied further using molecular
tools like NASBA. This also applies when a new drug is
introduced.

T2P2-03
Similar efficacy of artemether-lumefantrine and double dose
chloroquine in Guinea-Bissau
*J. Ursing1, P.-E. Kofoed2, A. Rodrigues3, R. Thoft Nielsen3 and L. Rombo4
Karolinska Institutet, Infectious Diseases, Stockholm, Sweden; 2Health
Research Initiativ, Paediatrics, Kolding, Denmark; 3Projecto de Saúde de
Bandim, Bissau; 4Mälarsjukhuset, Infectious Diseases, Eskilstuna, Sweden

1

Our aim was to assess the efficacy of artemether-lumefantrine
(AL) and to compare with double (50 mg/kg) normal dose CQ in
Guinea-Bissau. Children aged 6 months–15 years attending three
health centres in Bissau, Guinea-Bissau between December 2006
and October 2008 with P. falciparum mono-infection verified by
microscopy were eligible for inclusion. Both drugs were given as
six observed doses over 3 days. AL was given with milk. Children
were seen on days 0, 1, 2, 3 and 7 and then weekly until day 70.
Parasitaemia was assessed on all days except day 1. Haemoglobin
values were assessed on days 0, 42 and 70. Reparasitemias were
classified as recrudescent or re-infections using pfglurp, pfmsp2
and pfmsp1 sequentially. The primary outcome was adequate
clinical and parasitological response (ACPR). Pfcrt K76T and
pfmdr1 N86Y genotypes were assessed. Survival analyses,
regressions and fishers test were used. Children were randomized
to receive AL (190) or CQ (188). Cumulative recrudescences on
day 28, 42 and 70 were 6, 6 and 7 following treatment with AL
and 9, 11 and 12 following treatment with CQ. Per protocol
ACPR for AL and CQ was 97% and 95.7% (hazard ratio (HR)
1.57 [95% CI, 0.56–4.41], P = 0.39) on day 28, 96.4% and
93.5% (HR 1.93 [95% CI, 0.72–5.23], P = 0.19) on day 42 and
95.3% and 90.3% (HR 1.82 [95% CI, 0.72–64], P = 0.21) on
day 70. Cumulative re-infections on days 28, 42 and 70 were 2, 3
and 10 following treatment with AL and 1, 4 and 10 following
treatment with CQ. AL treatment resulted in more rapid parasite
clearance (P < 0.001). Itch was more common in the CQ arm
after the 3rd dose. Otherwise there were no differences in adverse
events, fever clearance or haemoglobin values. Day 0 genotype
proportions were; pfcrt 76T 30%, pfcrt 76K 76%, pfmdr1 86Y
36% and pfmdr1 86N 73%. In the CQ arm 10/10 recrudescent
parasites carried pfcrt 76T (P < 0.001). In the AL arm 3/3
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recrudescent (P = 0.14) and 10/11 reparasitaemias (P = 0.22)
carried pfmdr1 86N. When only P. falciparum with crt 76T were
analysed, CQ achieved a day 28 ACPR of 88%. AL and 50 mg/
kg of CQ as six dose regimes are well tolerated and highly
efficacious treatment options in Guinea-Bissau. It is probable that
AL is marginally more efficacious than CQ. P. falciparum
commonly resistant to normal dose CQ are usually effectively
treated by 50 mg/kg of CQ. As CQ is always cheap and available,
the efficacy and tolerability of higher total doses of CQ should be
evaluated further.

T2P2-04
Efficacy and safety of artemether-lumefantrine dispersible
tablet according to body weight in African infants and
children with uncomplicated malaria: results of a
multinational, randomised trial
*U. D’Alessandro1,2, A. Nahum2,3, J. Lyimo4, L. Otieno5, H. Maiga6,
M. Bashraheil7, S. Machevo8, P. Ouma9, H. Makame10, N. Mulure11, O. Nwaiwu12
and M. Cousin13
1
Prince Leopold Institute of Tropical Medicine, Tropical Medicine,
Antwerp, Belgium; 2Centre de Recherche Entomologique de Cotonou,
Benin; 3Benin; 4Ifakara Health Institute, Dar es Salaam, Tanzania, Dar es
Salaam, Tanzania; 5Walter Reed Project/Kenya Medical Research Institute,
Kisumu, Kenya; 6Malaria Research and Training Center, University of
Bamako, Mali; 7Kenya Medical Research Institute, Kilifi, Kenya; 8Manhiça
Health Research Centre (CISM), Manhiça, Mozambique; 9Kenya Medical
Research Institute/Center for Disease Control, Kisumu, Kenya; 10Zanzibar
Malaria Research Unit of the Karolinska Institute, Zanzibar, Tanzania;
11
Novartis Pharma AG, Nairobi, Kenya; 12Novartis Pharma AG, Lagos,
Nigeria; 13Novartis Pharma AG, Basel, Switzerland

A sweetened and flavored artemether-lumefantrine (A-L) dispersible tablet (DT) has been developed to allow convenient
administration to pediatric patients. Our objective was to
confirm efficacy of DT vs crushed tablet (CT) in each weight
category.
METHODS A randomized, multicenter, investigator-blinded
study was conducted to confirm non-inferiority of DT vs. CT.
Children £12 years (body weight [BW] ‡5 kg and <35 kg) with
acute uncomplicated P. falciparum malaria were allocated to
one of three body weight groups (BW1, 5 to <15 kg; BW2, 15
to <25 kg; or BW3, 25 to <35 kg) and randomized to DT or CT
within each group. Patients received 6 doses of AL over 3 days,
dosed according to BW: BW1, 1 tablet/dose; BW2, 2 tablets/
dose; BW3, 3 tablets/dose. Our primary objective was to
demonstrate non-inferiority (using a margin of -5%) of a DT
6-dose regimen vs. the 6-dose regimen of crushed commercial
tablet at standard dosages. Results: 899 children were randomized: 547, 289 and 63 children were in the BW1, BW2 and
BW3 groups, respectively. Age ranged from <3 months to
12 years. Cure rates were similar between formulations across
the three BW groups (DT: 97.5%, 98.6% and 96.4% and CT
99.2%, 97.1% and 100.0%, respectively). In the BW3 group, a
higher proportion of DT patients (93.1%) achieved parasite
clearance within 48 hours compared to CT patients (85.3%).
Median time to fever clearance was comparable between BW
groups within and between treatment groups. Other than
vomiting, which was more frequent with CT in the BW2 and
BW3 groups, the overall safety profile of the two formulations
was similar between and within BW groups. Incidence of
pyrexia tended to decrease with increasing BW. There were
three deaths, all in the lower BW group and none suspected to
be related to study drug. In the DT group, one patient died of
haemorrhage following scarification by a witch-doctor, and one
from an unspecified infection accompanied by severe dehydration. One patient in the CT group died of severe P. falciparum
malaria (new infection). Dispersible AL was similar to CT for
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day 28 PCR-corrected cure rate regardless of BW. No differences were observed between BW groups in response to
treatment or in safety profile.

T2P2-05
Efficacy of a 3-day artesunate-mefloquine combination
implemented for the treatment of uncomplicated falciparum
malaria patients in 6 sentinel sites in Thailand
*K. Congpuong1, S. Intanakom1,2, A. Pinyoratanachote1,2, S. Cholpol1,2,
V. Bamroongpong1,2, C. Chompoonuch1,2 and V. Lailang1,2
1
Bureau of Vector Borne Disease, Disease Control, Nonthaburi, Thailand;
2
Office of Disease Prevention and Control, Thailand

Multidrug resistance malaria has been a major problem in malaria
control in Thailand. A 2 day artesunate-mefloquine combination
has been used over the country since 2006. The cure rate of this
regimen in some areas of the country did not improve. In 2008, the
national malaria control programme has adapted the treatment
regimen by increase the given time to 3 day as recommended by
World Health Organization. An in vivo drug efficacy study of a
3 day artesunate-mefloquine combination was conducted in 6
sentinel sites in Thailand January–December 2008. 305 patients
with microscopically confirmed P. falciparum malaria, aged
between 3 and 72 years, were treated with artesunate (12 mg/kg)
and mefloquine (25 mg/kg) divided into 3-day dosage. Thirty mg
of primaquine was given on day 3 to prevent malaria transmission.
Clinical and parasitological parameters were assessed during the
42 day follow-up period. Genotyping of the parasite on day 0 and
day of parasite reappearance was done to differentiate recrudescence from reinfection. A total of 281 (92.1%) of the study
participants completed the follow-up. On enrolment, 84.1% had
documented fever and 15.9 had a history of fever. The geometric
mean parasite density of the patients was 12 770 parasite/
microlitre blood. Among these, three patients had recurrent
parasitaemia, one on day 28 and 2 on day 35. All of these were
confirmed of recrudescence by parasite genotyping. Parasitaemia
on day 3 was found in 0.7% of the patients. Three day regimen of
artesunate-mefloquine improved the treatment efficacy of uncomplicated falciparum malaria patients in Thailand.

T2P2-06
Efficacy and safety of pyronaridine/artesunate fixed-dose
combination compared with mefloquine plus artesunate in
patients with acute uncomplicated Plasmodium falciparum
malaria: results of a pivotal phase III trial
R. Rueangweerayut1, A. Pyae Phyo2, C. Uthaisin3, D. Socheat4, T. Quang Binh5,
*H. Tinto6, L. Penali7, N. Valecha8, S. Abdulla9, N. Thi Tien10, I. Borghini-Fuhrer11
and C.-S. Shin12
1
Mae Sot General Hospital, Mae Sot, Thailand; 2Shoklo Malaria Research
Unit, Mae Sot, Thailand; 3Mae Ramat Hospital, Mae Ramat, Thailand;
4
Mae Ramat Hospital, Pailin, Cambodia; 5Cho Ray Hospital, Dak O, Viet
Nam; 6Centre Muraz, Bobo-Dioulasso, Burkina Faso; 7Unité de
Paludologie de l’Institut Pasteur d’Abidjan, Abidjan, Cote D’ivoire;
8
National Institute of Malaria Research, Delhi, India; 9Bagamoyo Research
and Training Centre of the Ifakara Health Institute, Bagamoyo, Tanzania;
10
National Institute of Malariology, Parasitology and Entomology
(NIMPE), Commune Xy, Viet Nam; 11Medicines for Malaria venture,
Geneva, Switzerland; 12Shin Poong Pharmaceuticals, Seoul, DPR Korea

A phase III comparative, open-labelled, randomized, multicentre
trial was conducted to assess the efficacy and safety of a new
fixed-dose oral formulation of pyronaridine/artesunate (PA) vs.
mefloquine plus artesunate (M+A) in children and adult patients
(3–60 yr, mean 25.1 yr; body weight 20–90 kg mean 47.6 kg) with
acute uncomplicated P. falciparum malaria. 1271 patients from 6
sites in SE Asia and 3 sites in Africa were randomized in a 2:1 ratio
to receive a 3-day course of either PA (180:60 mg) or M (250 mg)
+ A (100 mg) tablets once-a-day, with dose adjustment according
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to body weight ranges. Presence of acute uncomplicated P.
falciparum mono-infection confirmed with fever or history of fever
in the preceding 24 h and positive microscopy for P.falciparum
with a density between 1000 and 100 000 asexual parasites/mcL
of blood. The primary objective of the study was non-inferiority
(NI) of PA compared to M+A on the day 28-PCR-corrected
adequate clinical and parasitological response (ACPR). Major
secondary and exploratory efficacy endpoints included: day 42
PCR-corrected-ACPR, day 28 and 42 crude-ACPR, parasite
clearance and fever clearance times. Safety was assessed with 12lead ECG, vital signs measurements and clinical laboratory
evaluations for hematology, biochemistry and urinalysis. In the
efficacy evaluable population, the PCR-corrected ACPR was
99.2% in the PA group and 98.1% in the M+A group at day 28.
NI of PA to M+A was demonstrated, using a 5% NI margin. At
day 42, the PCR-corrected ACPR was 88.3% and 89.9% with PA
and M+A respectively. The crude-ACPR was 98.7% and 96.7% at
day 28 NI and 88.4% and 88.8% at day 42 NI with PA and M+A,
respectively. NI of PA to M+A was demonstrated in the intent-totreat population at all timepoints for both PCR-corrected and
crude-ACPR. Median parasite clearance time was 31.8 h with PA
and 32.1 h with M+A (log rank test on the Kaplan-Meier survival
curves: P = 0.025). Treatment with PA or M+A was well tolerated.
The adverse events profiles were overall similar with a majority of
mild events. The number of serious adverse events (SAEs) was low
(0.7% in both treatment groups), with two drug-related SAEs,
both in the M+A-treated group. This pivotal trial comparing PA to
M+A demonstrated high level efficacy, safety and tolerability of
the treatments in P. falciparum malaria patients in Asia and Africa.

T2P2-07
Can treatment of malaria be restricted to parasitologically
confirmed malaria? A school-based prospective, exposed/nonexposed to fever, study in Benin
*J.-F. Faucher1,2, P. Makoutode3, G. Abiou4, T. Beheton2, A. Aubouy2,
J. Doritchamou2, P. Houze5, E. Ouendo3, S. Houze6, P. Deloron7 and M. Cot7
1
CHU Besançon, France; 2IRD, UR010, Cotonou, Benin; 3IRSP, Ouidah,
Benin; 4Faculty of health sciences, Cotonou, Benin; 5Saint Louis Hospital,
Biochemistry laboratory, Paris, France; 6Claude Bernard Hospital,
Laboratory of parasitology, Paris, France; 7IRD, UR010, Paris, France

Applying the switch from presumptive treatment of malaria to new
policies of antimalarial prescriptions restricted to parasitologically
confirmed cases is a still unsolved challenge. Pragmatic studies can
provide data on consequences of restricting antimalarials prescription to parasitologically confirmed malaria cases. We performed a prospective study, in order to assess the feasibility and
safety of restricting antimalarials to rapid diagnostic test (RDT)confirmed cases in children aged 5–15 years-old. Children in the
index group (IG: exposed to fever and a negative RDT) and the
control group (CG: not exposed to fever and a negative RDT) were
not prescribed antimalarials and actively followed-up during
14 days. Blood smear and PCR data were collected at each
assessment. Self medication with chloroquine and quinine was
assessed with blood spots. The number of undiagnosed P.
falciparum malaria at baseline was estimated by taking into
account in the IG both baseline data (parasitemia >1000/lL) and
follow-up data including 1) at least one test (including PCR)
positive at enrolment, 2) fever occurring during follow-up 3) at
least one test (including PCR) positive for a P. falciparum infection
at the time of fever. 484 children were followed-up (242 in each
group). Malarial infection at baseline detected with PCR was
frequent in both groups (27% in the IG and 44% in the CG).
Restricting antimalarials prescription to RDT-confirmed cases was
safe. At day 3, fever had disappeared in 94% of children from the
IG. The incidence of malaria was similar (5 cases in the IG and 7
cases in the CG) between groups. Self medication with chloroquine
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and quinine in this cohort was uncommon. We estimated the rate
of undiagnosed malaria at baseline in the IG to 3.7%. Applying a
policy of restricting antimalarials to RDT-confirmed cases is
feasible and safe in this population.

T2P2-08
Massive reduction of antimalarial prescriptions during
programmatic implementation of Rapid Diagnostic Test in
Dar es Salaam, Tanzania
*V. D’Acremont1,2, J. Kahama-Maro2, N. Swai2, D. Mtasiwa3, B. Genton1,4 and
C. Lengeler1
1
Swiss Tropical Institute, Epidemiology and Public Health, Basel,
Switzerland; 2Dar es Salaam City Council, City Medical Office of Health,
Dar es Salaam, Tanzania; 3Ministry of Health and Social Welfare, Dar es
Salaam, Tanzania; 4Ifakara Health Institute, Dar es Salaam, Tanzania

We aimed to assess the effect of implementing malaria rapid
diagnostic tests (RDTs) as first-line diagnostic tool in routine
management of febrile patients living in a moderately endemic area
on the prescription of first line antimalarials [artemether/lumefantrine (ALu) tabs and quinine vials]. RDTs were introduced after
training of all health workers of three district hospitals, three
health centers and three dispensaries. Three similar health facilities
without RDT implementation were selected randomly as controls.
Supervision, problem-solving and quality control of RDT performance took place every 3 months. Consultation processes were
observed just before and 18 months after RDT initiation. Data on
antimalarial use during a period of 15 months before and
18 months after RDT initiation were compiled from ledger books
of storage places in each health facility. When comparing
consumption of ALu during 3 months prior to RDT implementation with 18 months post-initiation, there was a mean of 6-fold
(range: 2–26) decrease in intervention facilities and 1.7-fold
decrease in control health facilities. When comparing consumption
of quinine vials during 15 months pre- with eighteen months postinitiation, there was a mean of 3-fold (range:2–6) decrease in
intervention facilities and no decrease in control health facilities.
The overall proportion of febrile patients who were prescribed
antimalarials decreased from 82% to 24%. For non-febrile
patients, antimalarial prescriptions decreased from 37% to 5%.
This decrease corresponded to: (a) more febrile patients tested for
malaria (increase from 73% to 91%); (b) much better performance
of routine RDT than routine microscopy (positivity rate decreases
from 50% to 8%); (c) better adherence to test result (negative
patients prescribed antimalarials decreased from 51% to 7%). In
total, for 100 patients attending with medical problems, 57
antimalarial treatments could thus be saved. Programmatic
implementation of RDTs in a moderately endemic area where
microscopy is available reduced drastically over-treatment with
antimalarials. Properly trained clinicians with adequate support
complied with the recommendation of not treating patients with
negative results. RDTs used as first-line diagnostic tool have a huge
potential for reducing inappropriate prescriptions and hence
improve management of patients.

Ethical issues in clinical research
T1P2-01
Ethical principles and practices in clinical research: an
explorative survey
B. Roels
Institute of Tropical Medicine, Antwerp, Belgium

To stimulate understanding and exchange of research ethics
practices, an explorative survey to determine to what extent
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attention to research ethics is given at the national and institutional level was sent to 15 representatives of the Clinical Research
Strategic Network. This network comprised nine clinical research
centres in Burkina Faso, Cambodia, Indonesia, Peru, RD Congo,
Uganda, Zambia and Belgium, aims among others things at
implementing essential ethical elements in clinical research. The
survey was written in English and contained 21 questions about
research ethics practices at the national level and within each
institution. Eight institutions participated in the survey. In eight
countries ethical approval is mandatory to carry out clinical
research. However, research on human subjects is not regulated by
a comprehensive law in at least two countries. Ethics committees
(EC) are present in all eight countries, but their advice is only
legally binding in seven. While the EC gives initial approval, it is
often weak in the follow-up of the research, e.g. concerning
follow-up of safety aspects or the possibility to interrupt the
research based on ongoing results. Three institutions implement
non-fault liability insurance for clinical trials. Two institutions
only routinely execute the policy of the International Committee of
Medical Journal Editors about registration of clinical research
projects in a public database, as a prerequisite for publication.
Most ECs do not have the possibility to follow up clinical research
after the initial approval; also, there are no structural means to
verify and ensure that the opinion of an EC is respected when the
research is carried out, in both cases, probably due to lack of
resources and at least in some countries due to the lack of a clear
legislative framework regulating ethical review. Non-fault liability
insurance seems to be a poor tool for academic researchers due to
high costs and lack of model templates or guidelines. The
International Committee of Medical Journal Editors about trial
registration seems to be largely unknown. In general, more
substantial investments are needed to strengthen national and
institutional capacities in the field of clinical research ethics.

T1P2-02
Informed consent, decision-making capacity and vulnerability
in resource constrained settings
T. Halidou1, A. Talisuna2, N. Rouamba1, Y. Adoke2, K. Peeters Grietens3,
U. D’Alessandro3 and *R. Ravinetto3
1
Centre Muraz, Institut de Recherche en Sciences de la Santé, Clinical
Research, Bobo-Dioulasso, Burkina Faso; 2Uganda Malaria Surveillance
Project, Malaria, Kampala, Uganda; 3Inst. Trop. Medicine Price Leopold,
Clinical Trial Unit, Antwerp, Belgium

Through the informed consent procedure a potential research
participant or their parent/guardian agrees to enroll in a research
project. Specific guidelines address the consent of individuals with
diminished or impaired decision capacity. However, to our best
knowledge there are no guidelines for populations that are
vulnerable due to socio-cultural or socio-economic factors,
including language barriers, gender relations, community pressure,
dearth of health care and poverty. In 2008 a Network of
researchers from Belgium, Burkina Faso, Cambodia, Cuba, the
Democratic Republic of Congo, Indonesia, Nepal, Peru, Uganda
and Zambia was created to jointly build the capacity to conduct
biomedical research that addresses the need of vulnerable populations, while complying with sound ethical and scientific standards. For understanding the ethical challenges concerning
informed consent in resource-constrained settings, the network
convened in Antwerp in December 2008 to critically review the
process. The work methods included plenary presentations on
informed consent process in various settings and break away
sessions to review case studies. It was agreed that several critical
issues must be considered when seeking informed consent in
resource constrained settings, including the lack of access to
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adequate health care which could lead to vulnerability when
making decisions on participation in biomedical research. There
was no consensus as to whether illiteracy is in itself a vulnerability
factor and more research is needed on this. With respect to waivers
of informed consent, it was agreed that it should be exceptional
and never justified by the poverty or illiteracy of a population.
While the signature can be waived in exceptional circumstances,
there was unanimity that the interview process could not. Another
major issue is that Ethics Committees and researchers should find
context-related ways to address the contradiction between legal
age and social status, for entitling mature minors, e.g. minors
married by customary law and minor mothers, to take free
autonomous decisions on participation in medical research.
Further, social scientists including anthropologists should be
involved in the design and evaluation of consent tools for ensuring
that the procedure is adapted to local values and contextual
constraints -always within the limits of respect for fundamental
universal ethical principles. There is an urgent need for clear
guidance to prevent exploitation of populations whose participation in biomedical research is not based on a free choice but on the
necessity to access otherwise inaccessible medical care or other
benefits. This meeting was only a first step and several critical
issues may not have been addressed; however, we believe that the
issues raised offer an opportunity to start a debate leading to better
guiding principles on the informed consent procedure for biomedical research in resource constrained settings.

T1P2-03
Rationalising international approaches to ethical review:
examining and revising the ethical review practices for clinical
research funded, sponsored or carried out by Northern
organizations in developing countries
*R. Ravinetto1, A. Buvé2, P. Lutumba3, V. Maketa4, A. Ebeja Kadima5, P. Cras6 and
F. P. Crawley7
1
Inst. Trop. Medicine Price Leopold, Clinical Trial Unit, Antwerp, Belgium;
2
Inst. Trop. Med. Pronce Leopold, Microbiology Dept., Antwerp, Belgium;
3
Institut National de Recherche Biomédicale, Kinshasa, DR Congo;
4
Université de Kinshasa, Dépt. De Médecine Tropicale, Faculté de
Médecine, Kinshasa, DR Congo; 5DNDi, Plateforme Trypanosomiase
Humaine Africaine, Kinshasa, DR Congo; 6University Hospital of Antwerp,
Ethics Committee, Antwerp, Belgium; 7Good Clinical Practice
Alliance – Europe (GCPA), Kessel-Lo, Belgium

Various international recommend that clinical research sponsored,
funded, or supervised by Northern organizations in developing
countries be submitted for ethical review in the countries where the
research takes place and in the country of the sponsor. In
December 2008 a Network of researchers from Belgium, Burkina
Faso, Cambodia, Cuba, the Democratic Republic of Congo,
Indonesia, Nepal, Peru, Uganda and Zambia met at the Institute of
Tropical Medicine in Antwerp, to build capacity for conducting
health research that addresses the need of vulnerable populations,
and to address the topic of ‘double ethical review’. The discussion
was based on the experience of projects sponsored by ITM and
carried out with partner institutions: protocols are routinely
submitted to the ITM Institutional Review Board as well as to the
ethics committee (EC) at Antwerp University Hospital and to the
EC in the study’s countries. The workshop agreed that ‘double
ethical review’ presented some challenges. In national, regional
and private reports from northern countries the ‘requirement’ has
not been substantially considered and there is often a sense of
paternalism. There is a need to develop a systematic approach to
ethical review that promotes respect and trust among research
partners and improves the efficacy of international ethical review
practices. Communication and education that cross traditional
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boundaries (both those of geography and power relations) are
needed. The group proposed that at the moment clinical research
sponsored or funded by Northern organizations in resource-poor
settings should undergo double ethical review, to minimize the risk
of double standards and practices linked to the North-South
inequalities, and to bring together the complementarities of
perspectives of the various ECs, for increasing the quality of the
research and promoting better protections of subjects and populations. In a preliminary way, we suggest that protocols be
submitted simultaneously to the ECs in the North and in the South
indicating the names and contact information for all ECs involved
in reviewing the study. If comments are received from one or more
EC, the researcher should send a single letter of reply to all the
concerned ECs, so that each one becomes aware of all comments.
In addition, measures are needed to deal with unwarranted delays
from one or more EC, rules should be established to address cases
of disagreement, and clear commitment to the highest ethical and
scientific principles should be developed by all parties.

T1P2-04
Ethics and clinical research in Democratic Republic of Congo
(DRC)
*V. Maketa1, A. Ebeja2, M. Boelaert3, R. Ravinetto3 and P. Lutumba1,3
1
University of Kinshasa, Tropical Medicine, Parasitics and Infectious Diseases, Kinshasa, DR Congo; 2Plateforme Regionale sur les essais cliniques
sur la THA, DNDI et partenaires, Kinshasa, DR Congo; 3Institute of
Tropical Medicine, Antwerp, Belgium

Clinical research involving humans is subject to national and
international ethical guidelines, whose principles are summarized
in the Helsinki Declaration. In developed countries, many efforts
and investments are undertaken to enforce these principles, while
it is generally considered that most developing countries lack the
means to carry out adequate ethical review of clinical research,
irrespectively of whether it is carried out by sponsors from
developing or developed countries. To address this question, we
used questionnaires and interviews addressed to researchers at the
Kinshasa University Teaching Hospital and to some key policymakers and presidents of Ethics Committees (EC) in the Democratic Republic of Congo. We also examined the researches carried
out in the past five years at Kinshasa University Hospital. The
survey was carried out from 13th of October to 1st of November
2008. We found that in DRC, clinical research is not governed by a
structured legislative framework. A national EC was created in
2006, but it still lacks sufficient and secured resources to be fully
operational. We identified two other operational ECs in DRC,
located respectively at the School of Public Health and at National
Control Program against Trypanosomiasis. 49% of researchers
(84/164) had some knowledge of ethical guidelines and were
aware of the localization of the EC at the School of Public Health.
However, 49% of clinical researches (81/161) only were based on
a written protocol. 47% of the researchers based on a written
protocol (38/81) had been submitted to an EC and 79% had
received a written approval. Five percent (9/164) received training
in good clinical practice. Enforcement of ethical review in clinical
research is not a priority in the DRC. In Kinshasa, most
researchers have limited or very limited knowledge about ethical
guidelines and ethical review and often conduct their researches
without a written protocol. If we have this situation in the capital,
what could be the case in the provinces? This topic needs to be
improved very urgently, through investments to strengthen the
ethical review and by changing the mentality of researchers, to
ensure maximal protection of the study subjects and scientific
soundness of the research.
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T1P2-05
Research ethics and international epidemic response: the
case of Ebola and Marburg hemorrhagic fevers
*P. Calain1, N. Fiore2, M. Poncin3 and S. Hurst2
1
Médecins Sans Frontières, Medical Department, Genève, Switzerland;
2
University of Geneva, Medical School, Genève, Switzerland; 3Médecins
Sans Frontières, Operations Department, Genève, Switzerland

Outbreaks of filovirus (Ebola and Marburg) haemorrhagic fevers
[FHF] in Africa are typically the theatre of rescue activities
involving international experts and agencies tasked with reinforcing national authorities in clinical management, biological
diagnosis, sanitation, public health surveillance and coordination.
These outbreaks can be seen as a paradigm for ethical issues
posed by epidemic emergencies, through the convergence of such
themes as: isolation and quarantine, privacy and confidentiality,
and the interpretation of ethical norms across different ethnocultural settings. Our aims were to specify the nature of ethical
dilemmas arising during epidemic response, as a result of tensions
between clinical care, public health investigations and research, to
review existing frameworks relevant to research ethics in emergencies, to review statements about ethical issues raised during
public health responses to past FHF outbreaks, and to propose
new approaches to research ethics in the course of epidemicsWe
did this through review and analysis of current normative
documents on ethics in emergencies and analysing peer-reviewed
publications describing past FHF outbreaks. We found that
undertaking research during an ongoing outbreak poses considerable and specific ethical questions, often related to the blurred
boundaries between research and public health practice. The
scope of existing normative documents relevant to research ethics
in emergencies has so far been limited by a main focus on
informed consent and research ethics committees and lack of
comprehensive regulatory documents endorsed at international
level. Concerns over research ethics during past outbreaks of FHF
have generally been poorly addressed or reported, suggesting a
need for more systematic considerations of ethical issues related
to the conduct of research in emergencies. For the longer term,
we recommend the design of basic research protocols prior to
emergencies, the establishment and strengthening of national or
regional ethical research committees, and the advance involvement of potentially affected communities, including considerations to distinct ethno-cultural representations of illness and
contagion.

T1P2-06
Clinical research in less economically developed countries:
the ethical challenges
*K. Anne-Laure1, S. Bauzon2, P. Panei1, R. Arcieri1, S. Vella1, D. Alfarez3 and
A. Meyerhans4
1
Italian National Institute of Health, Therapeutic Research and Medicines
Evaluation, Rome, Italy; 2University of Tor Vergata, Rome, Italy;
3
Netherlands Organization, Health Research & Development, The Hague,
Netherlands; 4University of the Saarland, Institute of Virology, Homburg/
Saar, Germany

The Directive 2001/20/EC on the implementation of Good
Clinical Practices in the conduct of clinical trials applies not only
in the EU but also in less economically developed countries. The
clinical trials carried out in the later often contribute to the
development of new drugs for usage in industrialized countries.
The marketing authorization delivered by the European Commission can however be refused in cases of non respect of ethical
principles as stipulated in the Directive 2001/20/EC. Our objective was to review the Directive 2001/20/EC focusing on the
procedure for involvement of vulnerable people in clinical trials
and its interaction to existing international legal norms. From the
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Directive 2001/20/EC arises the necessity to reinforce the
protection of vulnerable people. The common international
norms that have also to be respected by sponsors and researchers
correspond to the directive obligations linked to the patients’
vulnerability (Declaration of Helsinki; Convention of Human
Right and Biomedicine; Council for International Organizations
of Medical Sciences). Before entering in a clinical trial a
vulnerable subject and its legal representative should receive
complete and intelligible information, insuring the best interest
for the patient. Although these conditions are enforced by law in
all EU countries, some issues are still of concern: (1) no consensus
on the age at which it is appropriate to get minor’s assent; (2)
specificity and disparity about the legal representative definition;
(3) the cooperation of the treating doctor in the inform consent
process; (4) the limit between compensation and financial
inducement/incentive; (5) assessment of direct benefit for the
group concomitantly to a clear idea of the possible individual
direct benefit; (6) ethics of conducting placebo-controlled studies;
(7) constant monitoring for non profit research; (8) heterogeneity
of Ethical Committee procedures from one country to another.
The implementation of clinical trials in less economically developed countries respecting all these rules remains therefore very
challenging. The fundamental ethical rules applied to clinical
trials have to be respected all over the world. Weakening the
ethical standards for less economically developed countries would
violate fundamental human rights.

South–north trends in arboviral disease
control
T6P2-01
Testing the vertical transmission of chikungunya virus in
Aedes albopictus using the actors of the 2007 outbreak in Italy
*M. Calzolari1, R. Bellini2, A. Medici2, P. Bonilauri1, V. Sambri3, F. Cavrini3,
M. Dottori1, P. Cordioli1 and P. Angelini4
1
IZSLER ‘‘B. Ubertini’’, Brescia, Italy; 2CAA ‘‘G.Nicoli’’, Settore Entomologia Medica e Veterinaria, Crevalcore (BO), Italy; 3CRREM, Bologna,
Italy; 4Regione Emilia-Romagna, DG Sanità e Politiche Sociali, Bologna,
Italy

Experiments were conducted to determine whether transovarial
transmission (TOT) of chikungunya virus (CHIKV) occurs in
Aedes albopictus, the species responsible of the 2007 CHIK
outbreak in Emilia-Romagna region (north-eastern Italy) – the
first outbreak of this disease in a temperate country. Ae.
albopictus eggs collected in the epidemic area were reared under
standard laboratory conditions and F1 females were used for the
study. In BL3 laboratory, females were orally exposed through a
membrane to different concentrations of virus (from 104.5 to
107.3 TCID50/ml) in human washed eritrocites. Two experiments
were performed using a strain of CHIKV isolated from mosquitoes collected in the epidemic area and a strain from a viremic
patient coming from Cesena. After the first exposition to the
viruses, the females were blood fed with two more non infected
blood meals in order to obtain two more successive ovipositions.
To verify the presence and the diffusion of the virus in the
mosquitoes, females were sampled at different time after infection
and body and legs were separately tested by Real Time PCR (RTPCR). The eggs obtained from the three gonotrophic cycles were
reared in laboratory and the adults obtained were individually
tested by CHIKV RT-PCR. A total of 101 females took the
infected blood meals. All the females fed with the two highest
concentrations of CHIKV human strain showed virus diffusion,
as proved by positive PCR on the mosquito legs at the end of
experiment. Whereas only the females fed with the highest
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concentration of the CHIKV mosquito strain showed the virus
diffusion, proved as above. A total progeny of 1056 adults were
tested by RT-PCR for the presence of virus and three positive
specimens were found in the progeny – 2 males and 1 female – all
stemming from the second gonotrophic cycle. Based on these
studies, infected females were capable of transmitting the virus
vertically to their offspring at a low rate. If the TOT observed in
our study represents the natural maximum rate of vertical female
capability of transmitting the virus to their progeny, then the
observed TOT rate was probably not sufficient to guarantee the
maintenance of the virus in a temperate region during the winter
period. This supposition could be supported by the observation of
no autochthonous cases of CHIK fever in the same area during
summer 2008.

T6P2-02
Surveillance on vector-borne diseases in Emilia-Romagna
Region, Italy
L. Venturi1, P. Angelini2, R. Baldelli3, R. Bellini4, *M. Calzolari5, B. M. Borrini2,
M. Dottori5, G. Poglayen3, G. Rugna5, C. Venturelli6, E. Martini2 and M. Tamba5
1
Azienda USL Ravenna, Dipartimento di Sanità Pubblica, Ravenna, Italy;
2
Regione Emilia Romagna, Direzione Generale Sanità e Politiche Sociali,
Bologna, Italy; 3Università di Bologna - Facoltà di Medicina Veterinaria,
Dipartimento di Sanità Pubblica Veterinaria e Patologia Animale, Bologna,
Italy; 4Centro Agricoltura Ambiente ‘‘G.Nicoli’’, Crevalcore – BO, Italy;
5
Istituto Zooprofilattico Sperimentale della Lombardia e dell’Emilia
Romagna, Brescia, Italy; 6Azienda USL Cesena, Dipartimento di Sanità
Pubblica, Cesena, Italy

In recent years an increase in vector-borne disease activity has
been recorded in different regions. The epidemiology of such
diseases is conditioned by complex interactions among environment, parasite, vector, man and eventually animal – either
domestic or wild – reservoir. Global warming together with the
increase of transport of goods, animals and people travels are
impacting the risk that exotic species, both of insects and
parasites, enter and establish in new territories. For these reasons
a regional surveillance program focused on vectored diseases was
implemented in Emilia-Romagna. The aim of the project is to
create a regional surveillance and risk assessment system based on
a multidisciplinary network, with the capability of collecting data
about both vector populations dynamics, and possible presence of
pathogens in vectors, men and animals. It has therefore been
constituted a working group, coordinated by the General Direction for Health and Social Policy of the Emilia-Romagna Region,
composed by physicians, veterinarians and entomologists. Activities have been addressed to the activation of an entomological
monitoring system for key vectors, to the development of
diagnostic procedures of selected zoonosis, to the predisposition
of a training program. Because it is endemic in Emilia-Romagna
Region, Leishmaniasis has been selected to test the system. After
only two months from its constitution, the working group had to
manage the Chikungunya epidemic occurred in Ravenna and
Cervia municipalities during summer of 2007. After only 15 days
from the reporting of the first human cases, it has been possible
to perform the diagnosis, isolating the virus from the vector
(Aedes albopictus), to define a reporting system of clinical
suspects and diagnostic procedures in man. In the same time an
intensive vector control program was carried out in infected
areas. The timing organization of a multidisciplinary network
focused on vector diseases surveillance and control is producing
important positive output in terms of managing capacity of
epidemic situation and risk assessment.
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T6P2-03
Incidence of dengue in Australian travellers to South and
South East Asia
I. Ratnam1,2, J. Black2, L. Pollisard3, C. Luxemburger3, E. Matchett1,
P. Schlagenhauf4 and *J. Torresi5
1
Royal Melbourne Hospital, 1Victorian Infectious Diseases Service,
Parkville, Australia; 2The Nossal Institute for Global Health, The
University of Melbourne, Parkville, Australia; 3Sanofi Pasteur, Lyon,
France; 4University of Zurich, Division of Epidemiology and
Communicable Diseases, Centre for Travel Medicine, Zurich, Switzerland;
5
Austin Hospital, Infectious Diseases, Heidelberg, Melbourne, Australia

To estimate the incidence density of Dengue virus infection in
Australian travellers visiting South and South East Asia, we
conducted an interim analysis of an ongoing prospective cohort
study of Australian travellers to South and South East Asia over a
2-year period. Travellers ‡16 years of age were recruited from 3
travel clinics and completed validated questionnaires and provided blood samples for serological testing prior to travel and
also at a post-travel consultation. Demographic data, destination
countries and travel patterns, travel history, prior Japanese
encephalitis (JE) vaccination and history of flavivirus infection
were obtained. Serological assays were tested for Dengue IgG by
ELISA (Pan-Bio assay). Of the 374 travellers so far enrolled, 290
have returned for follow-up, 30 (9%) have been lost to follow-up
and paired sera have been tested for 268 travellers; 57% were
female, median age was 32 years and 24% were not born in
Australia. 73% were short-term travellers (<30 days) and the two
main traveller types were vacation/holiday goers (69%) and
business travellers (16%). (284/374) 76% reported prior travel to
one or more countries in Asia, 42/374 (11%) had received the JE
vaccine and (195/374) for this trip or within the last three years.
Dengue sero-prevalence: 14/268 (5.2%) had evidence of past or
recent dengue infection. 9/268 (3.34%) were positive for dengue
IgG prior to travel indicating past dengue exposure. Seroconversion for dengue virus infection was demonstrated in 5/268 (1.9%)
of all travellers tested to date. This translates to an incidence of
2.97 dengue virus infections per 10 000 days of travel (95% CI
1.3–6.9). Travellers who demonstrated acute dengue seroconversion had travelled to China (n = 2) India (n = 2) and Thailand
(n = 1). Two of these travellers had received the JE vaccine for
this trip. Testing of 250 paired sera collected from Swiss
travellers is now in progress and results of these will be presented.
In this interim analysis of predominantly short-term Australian
travellers with destination countries in South and South East
Asia, the incidence density of dengue was 2.97 infections per
10 000 days of travel. 76% of these had a history of previous
travel to Asia and 3% of travellers had been exposed to dengue
on a previous occasion.

T6P2-04
Effect of spatial fumigation with Permethrin on dengue
incidence in an endemic region
*F. Espinoza-Gomez, M. de la Cruz- Ruiz, O. A. Newton- Sanchez,
I. Delgado- Enciso and V. Melnikov
Universidad de Colima, Public Health, Colima, Mexico

We evaluated the effect of spatial fumigation with Permethrin
using ultra low volume spraying (ULV) on dengue incidence, in
comparison with a community participation program. A community quasi experimental assay was carried out in the state of
Colima, Mexico during May to December 2008. Four hundred
and seven individuals were selected from 26 blocks where people
stay for at least 10 hours during the daytime. A blood sample
was taken from each participant at the beginning and end of the
study. The presence of IgG and IgM antibodies in each sample
was determined by immunochromatography. The incidence of
dengue infection was determined by the presence of IgG or IgM
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in previously seronegative subjects. The intervention modality in
each block was: none (control blocks), an intensive educational
program; and ULV spatial fumigation with Permethrin/Esbiol/
Piperonile Butoxide with a motor vehicle. The crude incidence of
dengue infection was 17% in 7 months. In control blocks the
incidence was 30%, almost the same was observed in blocks
treated with educational campaign alone (24%), meanwhile in
those treated with ULV a significant reduction to 14% was
noticed (ANOVA: F= 3.9, p<0.005). The variables of gender,
age, municipality and population density did not appear to have
any effect on the incidence of infection. The use of ULV
fumigation showed a marked reduction of dengue incidence
measured actively in subjects sharing the risk of contact with
A. aegypti during daytime hours. This effect was significantly
superior to that observed with the educational campaign and
fosters the need to review the role of ULV in preventative
programs.

T6P2-05
A survey of Ixodid ticks parasitizing domestic ruminants in
Ghaemshahr district, Mazandaran province, Iran
*N. Hosseini Vasoukolaei1, Z. Telmadarraiy1, F. Babamahmudi2 and
M. A. Oshaghi1
1
School of Public Health and Institute of Health Research, Tehran University of Medical Sciences, Medical Entomology, Tehran, Iran; 2Mazandaran
University of Medical Sciences, Sari, Iran

Ticks transmit different pathogens to animals and humans
resulting in huge economic losses. Because of the importance of
tick’s recognition, particularly Ixodidae, we surveyed ixodid ticks
infesting sheep, goats and cattle, in Ghaemshahr district, Mazandaran province, during spring 2008 and winter 2009 in 10
randomly selected villages from both mountainous and plateau
regions. After collection, tick samples were separately stored in
70% ethanol, labeled with the date and the name of the field until
the species determination. Adult ticks were identified under a
stereomicroscope, according to general identification keys. 323
ticks were collected from 88 (86.27%) sheep, 12 (11.76%) goats
and two (1.96%) cattle. About seasonal occurrence. Most of the
ticks (82.66%) were found in spring and 17.34% were collected in
winter. Tick occurrence was mostly (62%) in mountainous and
38% in plateau regions. Among all ticks collected, six hard tick
species, namely Rhipicephalus sanguineus (82.4%), Ixodes ricinus
(15.2%) Boophilus annulatus (1.2%) Haemaphysalis numidiana
(0.6%) Haemaphysalis punctata (0.3%) Rhipicephalus bursa
(0.3%), were identified. Rhipicephalus sanguineus was the most
abundant (82.4%), whereas Rhipicephalus bursa (0.3%) and
Haemaphysalis punctata (0.3%) were rare. In this survey we could
identify important species of ticks which are vectors to pathogens
causing disease in animals and humans and observe their seasonal
activity. These data contribute to choosing appropriate tick
management strategies.

Integrated management of HIV and TB: HIV
msicellaneous
T3P3-01
Consequences of treating HIV-TB – a prospective cohort
study
*V. K. Sashindran1, S. Kumar2, A. Kumar3 and K. Namgyal3
1
Indian Air Force, Staff Surgeon to Chief of Air Staff, New Delhi, India;
2
Military Hospital Shimla, Dept of Medicine, Shimla, India; 3Armed Forces
Medical College, Dept of Medicine, Pune, India

This study was done to study the clinical efficacy and adverse
effects (AE) of anti-tuberculous therapy (ATT) & antiretroviral
ª 2009 The Authors
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therapy (ART) when administered concurrently and also the
occurrence of ART failure in this setting; the hypothesis being that
concurrent ATT &ART leads to many AE & early treatment
failure of ART owing to drug interactions & poor drug compliance. This prospective case-control study was carried out in a HIV
clinic of a tertiary care hospital. HIV patients with tuberculosis
(TB) being put on ATT and ART concurrently were enrolled as
subjects. They were followed up for a minimum of 12 months (m)
after initiating therapy. Fifty age matched HIV patients without
TB but initiating ART were recruited as controls. Success of
therapy was measured by rise in body mass index (BMI) and CD4
cell count & disappearance of signs of TB. Standard definitions of
ART failure & immune reconstitution inflammatory syndrome
(IRIS) were used. Statistical analysis was done using R 2.7.2 (R
Development Core Team (2008). URL http://www.R-project.org).
Linear regression analysis & Fischer’s exact test were used where
required.
Results: 92 subjects & 50 controls were enrolled in the study.
They were well matched for age & duration of follow up (cases
followed up for 204 patient-years (py) & controls for 115 py;
mean duration of follow up: 26.6 m & 27.5 m respectively). All
subjects completed ATT. BMI increased in subjects even after
nullifying the effect of treatment regimen & duration of follow up
(increase in subjects over controls was 8.98%, P = 0.001).
However no such effect was noted with the CD4 cell count
(P = 0.96). Long-term follow up (>18 m) showed a similar pattern.
Three subjects died after a mean interval of 36 m from diagnosis of
TB. TB recurred in 5.43% cases with mean time for recurrence
being 26.6 m. Drug-induced hepatitis was the commonest ATTrelated AE (23.9%). AE to ART were noted in 23 subjects (25%)
and in 7 controls (14%). Zidovudine induced anaemia was the
commonest AE associated with ART in 13 subjects (14.1%) and 3
(6%) controls (P = 0.18). 9/13 patients developed anaemia ‡6 m
of ART with a mean time of 12 m. IRIS was commoner in subjects
than controls (P = 0.045). In 61% of the subjects it manifested as
exacerbation of TB and & in others as reactivation of latent viral
infection. Occurrence of IRIS showed a bimodal pattern with the
mean time being 1.9 m after starting ART in 55.5% subjects and
9.1 m in the rest. ART failure was commoner in the HIV-TB group
(14.13% vs. 4.1% P = 0.1). Mean time to ART failure was 27 m.
ATT does not significantly worsen the success of concurrently
administered ART. IRIS is commoner suggesting good immediate
immune recovery. But this is not sustained as reflected in the fact
that rise in CD4 count with ATT-ART did not match the rise in
BMI. Poor long-term immune restitution is a cause for concern and
needs further evaluation.

T3P3-02
Integration of TB and HIV interventions in Northern Uganda
*L. Cicciò, E. Tumusherure and D. Sera
JSI/NUMAT, Monitoring & Evaluation, Gulu, Uganda

One of the biggest challenges for TB control programmes has been
integrating HIV activities. Before 2006, TB and HIV in Uganda
were being managed by two distinct vertical programmes implemented with different funding sources, by different staff operating
in detached departments, with a different schedule of drug orders
and different recording systems. Relationship between the two
programmes started in 2006 with dissemination of policy documents by the Ministry of Health recommending avenues for
collaboration. The Northern Uganda Malaria AIDS and Tuberculosis (NUMAT) Program operates in nine districts of northern
Uganda, a region whose HIV prevalence of 8.2% is higher than the
national average. NUMAT worked with the nine districts and the
TB control programme regional office through multiple interventions including: extensive training of health workers in TB/HIV
ª 2009 The Authors
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collaborative activities; improved availability of TB drugs,
reagents, HIV test kits and other supplies at the treatment sites;
comprehensive and integrated support supervision; technical
assistance to conduct quarterly review meetings on TB/HIV
performance; dissemination of educational messages to the local
leaders and the general public. TB/HIV information from the
Northern Region for 2006, 2007 and 2008 were assessed using the
existing reporting system. HIV parameters were included in the
customary cohort reporting of the TB programme and HIV-related
information added to the TB registers and TB patient cards. The
proportion of TB patients tested for HIV steadily increased with
gradual institution of provider-initiated HIV counseling and
testing: from 43% in 2006, to 50% in 2007 and to 59% in 2008.
The percentage of co-infected HIV/TB patients was 46%, 50%
and 54% in the three years respectively. No information was
recorded on cotrimoxazole prophylaxis for the co-infected patients
in 2006 and 2007. During 2008, 79% of co-infected patients were
put on co-trimoxazole while 18% were on ART. Cases of sputumnegative pulmonary TB and extra-pulmonary commonly associated with HIV infection accounted for 41% of new cases in 2006,
46% in 2007 and 42% in 2008. The rate of death during TB
treatment remained between 5% and 5.7%. A shift from a vertical
approach to a more integrated collaboration is possible. However,
a continuing technical assistance to control programme institutions, health facilities and field workers is necessary to sustain the
achievements in the long-term.

T3P3-03
In silico based evaluation of efavirenz and rifampicin drug–
drug interaction considering weight and pharmacogenetics
*D. Rekic, D. Röshammar and M. Ashton
University of Gothenburg, Pharmacology, Gothenburg, Sweden

We tested whether a pharmacokinetic simulation model could
extrapolate non-clinical drug data to predict human efavirenz
exposure after single and continuous dosing as well as the effects
of concomitant rifampicin. Efavirenz pharmacokinetics were
simulated using a physiologically based pharmacokinetic model
implemented in the SimcypTM population-based absorption, distribution, metabolism and excretion (ADME) simulator (version
8.20, SimcypTM Ltd., UK). Physicochemical and metabolism data
obtained from the literature were used as input for prediction of
pharmacokinetic parameters. Efavirenz tissue binding constants
(Kps) were computed. The model was evaluated by comparing
simulated efavirenz plasma concentrations with obtained clinical
data. The model was then used to simulate the effects of rifampicin
on efavirenz kinetics in 4000 virtual patients taking into account
bodyweight and CYP2B6*6 pharmacogenetics. Poor and extensive
CYP2B6*6 metabolizers where each divided into two groups,
based on bodyweight (>50 kg or <50 kg). These four groups where
then further divided into eight subgroups, each consisting of 500
individuals receiving either 600 or 800 mg of efavirenz. Changes
in efavirenz steady-state AUC, Cmax and Cmin were used to
evaluate the magnitude of the predicted interaction. The model
predicted efavirenz concentration–time profiles reasonably well
with close agreement between pharmacokinetic parameters derived from the model and the clinical data after both single dose
and repeated administration. The simulated effects of rifampicin
co-administration on efavirenz treatment showed only a minor
decrease (19%) in efavirenz area under the curve (AUC), in
agreement with clinical observations. The simulation model was
able to predict efavirenz pharmacokinetics after single and
repeated dosing as well as the impact of rifampicin treatment on
efavirenz exposure. In vitro–in vivo extrapolation can be a useful
tool when assessing the clinical risk of drug-drug interactions. Our
results suggest that indiscriminately increasing efavirenz dose
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during rifampicin treatment may lead to high plasma concentrations, possibly increasing the risk of adverse drug reactions.

T3P3-04
Tuberculosis among HIV infected children
*S. Sweni1, R. Meenakshisundaram2, M. Vaideeswaran3, M. Vasanthakumari3,
A. Chitra3 and P. Thirumalaikolundusubramanian4
1
University of Debrecen, Medical and Health Science Center, Debrecen,
Hungary; 2Madras Medical College, Chennai, India; 3Madurai Medical
College, Madurai, India; 4Chennai Medical College & Research Institute,
Irungalur, Trichy, India

To find out the prevalence and pattern of TB among HIV infected
children and analyze the variations in relation to gender, we
studied HIV infected children registered in anti-retroviral therapy
centre of a multi speciality teaching hospital from January 2007 to
December 2008. The work was carried out after institutional
ethical clearance and informed consent from parent/guardian. We
have gathered Socio-demographic, clinical and therapeutic facets
of these cases. They were subjected to Revised National Tuberculosis Control Program [RNTCP] for diagnosis and treatment of
Pulmonary TB. Data were analyzed statistically. There were 500
HIV infected children in our study and all acquired infections
through maternal-fetal transmission. Among them, 74 (M = 42 &
F = 32) had TB with their age ranging from 2 ½ to 14 years and
median 6 years. Among TB patients, pulmonary TB was noted in
60 patients, lymph node TB in 14, established AIDS in 28 and all
responded to anti-TB treatment without adverse effects. Prevalence
of TB among HIV infected children was 14.8% and more
prevailed among males (57%). Within infected individuals,
pulmonary TB (81%) was more common. Hence, HIV infected
Children have to be monitored for TB constantly in their views of
susceptibility and exposure in order to initiate treatment and
prevent the complications.

T3P3-05
HIV-positive migrants face important problems of access to
care in Thailand
M. Philips, *A. Dahmane, A. Callewaert and T. Reid
Médecins Sans Frontières, Medical Department, Brussels, Belgium

Two million migrants live in Thailand. Most of them face serious
problems to access Thai health services. MSF worked from 2005 to
2009 in southern Thailand to increase access to health services for
10 000 Burmese migrants engaged in fishing, construction and
rubber plantation work. This included paying for cost of care for
unregistered migrants, transport, translation services, organizing
mobile clinics, and health education. In addition, MSF provided
HIV/AIDS care, including ARV. In migrant populations ARV
initiation is often discouraged due to fears of high loss to followup. In literature we did not find any data on treatment outcomes
among migrants. This report describes MSF’s project for Burmese
migrants under treatment of HIV/AIDS in Phang Nga. We
conducted a retrospective review of routinely-collected MSF
program data from January 2005 to March 2009. 252 patients
were diagnosed as HIV-positive. For only 33% of patients not
enrolled through PMCT, CD4 counts were available. Of these
56% showed a CD4 count below 200 and 68% were classified as
WHO Stage III or IV. Overall, 55 deaths among 252 (22%)
patients were recorded, with a mean time from diagnosis to death
of six months. 37% were lost to follow up, most pre-ART
initiation and possibly including underreported deaths. However,
of 49 patients on ARV, 78% were still alive and on treatment.
Only four deaths on 55 (2%) occurred and loss to follow up was
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6%. This study showed the continued existence of important
bottlenecks to ART initiation for Burmese migrants in Thailand.
Although for most patients urgent ARV initiation was indicated at
moment of diagnosis (CD4 <200 or Stage III–IV), only 15% had
started ARV after one year. This confirms the necessity of timely
enrolling patients on ARV, as confirmed by other studies from
Thailand. However, for migrant workers accessing HIV care and
in particular ARV remains problematic despite MSF’s efforts to
overcome certain barriers. Many patients in urgent need of ARV
died while waiting for ARV initiation.

T3P3-06
Violence of everyday life, prejudice, secrecy and adherence to
antiretroviral treatment
G. Tiendrebeogo
Royal Tropical Institute, Development, Police & Practice, Amsterdam,
Netherlands

Adherence is critical to antiretroviral treatment. We conducted a
qualitative research to elicit factors contributing to long-term
adherence to antiretroviral treatment from the perspective of
people living with ARV in Burkina Faso. Series of in-depth
interviews where conducted with 80 people on treatment for more
than 3 years. Subsequently, seven focus group discussions were
held with people who were on treatment for less than 6 months or
ARV-naı̈ve (female and male); people on treatment for more than
6 years (female and male); decision makers and NGO leaders;
traditional healers; and representatives of networks of people
living with HIV: people on antiretroviral treatment experience
moral, cultural and social violence in their everyday lives, which
lead to non acceptance of the condition, persistent feeling of
shame, lack of disclosure, and subsequently to non-adherence.
Secrecy and concealment are the main tactics for performing the
task of antiretroviral pills taking and account for the most effective
strategies in executing the regimen on the dose-to-dose basis. Yet
these same tactics constrain the ability to maintain long-term
adherence (persistence). The enduring social violence and prejudice towards people on ART led many to make the decision to
omit or conversely to hide their pill-taking, thus further contributing to non acceptance of the condition and non adherence to
antiretroviral treatment. Simplistic strategies promoting ‘living
positively with HIV’ and failing to address intolerance, moral,
sociocultural and political violence that disregard the safety of
those on treatment leads to victim blaming, a reinforcement of the
suffering among people living with HIV and poor adherence over
time.

T3P3-07
Adapting prevention programs: variables that influence
HIV/AIDS awareness among immigrants in Spain
*L. Estévez, M. Navarro, A. Guionnet, B. Navaza, J.M. Herrero, M. Dı́az,
J. Pérez-Molina and R. López-Vélez
Hospital Ramón y Cajal, Tropical Medicine, Infectious Diseases
Department, Madrid, Spain

The Tropical Medicine Department in the Hospital Ramón y Cajal
is a multidisciplinary group that started a linguistic and culturally
adapted educational program for immigrants three years ago. The
objectives of the program are to increase HIV/AIDS awareness and
reduce the prejudices against people that are HIV-positive. The
survey for HIV/AIDS awareness involved a group of 577 immigrants from the Sub-Saharan in Africa, Eastern Europe, Latin
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America and Morocco. They filled out a KAP (Knowledge,
Attitude and Practices) questionnaire before attending an educational lecture at NGOs and immigrant associations in 10 Spanish
Autonomous Communities from April to December in 2008.
Statistical analysis: univariate and multiple regression model, SPSS
program. The results with a P-value <0.05 had statistical significance. 577 resident immigrants in Spain were surveyed. Median
was age 26 years (range 12–55). 74% were men; 60% came from
Sub-Saharan Africa, 69% from urban areas. Educational levels
were eterogeneous. 88% declared themselves practicing some
religion, of which 55% were Muslims. 69% declared not to have a
stable partner. Median length of stay in Spain: 12 months (range
2 weeks–22 years). 90% declared to know that Aids exists. 84–
87% knew the ways of transmitting HIV through blood and sexual
relations, and 69% the vertical transmission. 10% said they could
recognize at a glance a HIV+ person. Regarding treatment for
HIV, 15% stated that there was no treatment available, and 22%
did not know if it was available. 7% felt that condoms do not
protect against HIV transmission, and 10% doubted the effectiveness of its protection. More than half of participants do not
accept to drink from the same glass and 22% does not accept to
shake hands with a HIV+ person. Variables that significantly
influenced the awareness level of HIV were educational level (the
higher the educational level, the higher the level of knowledge
about HIV; P < 0.001); religion (higher level among Christians;
P < 0.03). There were no significant statistical differences of the
awareness level about HIV/AIDS among those in Spain who had
previously attended an informative talk and those who had not.
Studies of this kind provide more information to adapt the
preventive programs on aids for the target group, so that the
information is received in an effective way.

Chronic degenerative diseases
T4P3-01
Methodology and results of a community-based prospective
5 years surveillance of a cohort of hypertensive patients in
rural Ecuador
R. Prandi1, M. Anselmi1,2, M. Marquez1, D. Armani1, C. Caicedo1, J. Murillo1,
S. Ibarra3, *J. Moreira1, J. Caicedo, F. Caiceido3, H. C. Cecomet4, R. S. Cecomet4,
F. P. Cecomet3, C. Mero3 and G. Tognoni5
1
Cecomet, Public Health, Esmeraldas, Ecuador; 2Hospital S.Cuore, Tropical diseases, Negrar (Verona), Italy; 3MSP, Sistema local de salud, Borbon,
Ecuador; 4Cecomet, Asociacion de Promotores de salud, Esmeraldas,
Ecuador; 5Consorzio Negri Sud, Public Health, Pescara, Italy

The practicability and the yield of a community based pilot project
focused on the detection, monitoring, risk stratification, and
outcomes assessment of hypertensive patients in the area of
Borbon, Esmeraldas, Ecuador have been documented. We report
here the experience and the results of translating the strategies
successfully tested in the ad hoc projects to the routine conditions
of care. All patients detected and diagnosed as hypertensive during
the year 2004 were registered in the log books adopted by the nonprofessional health promoters of the area as routine working tools,
and were followed up to the end of 2008 as part of the general care
delivered to the communities of the area, where only infrequent
controls by the scarce nursing and medical personnel available in
the local health service can be planned and assumed. The cohort of
1023 patients (96.4% of African descent, 3% Amerindian Indios;
63.7% women; 53% aged <60 yr, 23%, 60–69 yr, 24%, ‡70 yr)
was stratified, according to the simplified score validated in the
pilot phase (see ref. above) into high and very high risk (245 pts,
24%), low and moderate (501, 49%), normal (103, 10%),
undefined (174, 17%). With the exclusion of the 122 individuals
who migrated out of the area, there were none lost to the 5 years
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follow-up, which included a closer monitoring of the population at
higher risk (up to 45% of the individuals belonging to this
subgroup had a mean of ‡4 controls/yr). Of the 103 fatal events
(13.7% of the male, 7.9% of the female population), 68 could be
formally assessed in terms of causes (42 cardiovascular, 26 others),
while all 71 non fatal events could be adequately qualified (48
cerebrovascular, 22 heart failures, 1 myocardial infarction). At the
end of the five years the fraction of patients with no risk score was
9%. A strategy of care based on community health promoters (the
only practicable in a resource-poor environment, where people are
highly dispersed in small and hardly accessible villages) has proven
to be highly effective in assuring a complete long-term follow-up of
the population, mostly black, where hypertension represents the
dominant cardiovascular risk factor, resulting in cerebrovascular
fatal and non-fatal events.

T4P3-02
Prevalence and clinical pattern of diabetes mellitus in
South-West Shewa region, Ethiopia
*E.R. Bregani1,2, A. Rovellini1, M. Bettinzoli3 and V. Monzani1
1
Fondazione Ospedale Maggiore Policlinico, Emergency Medicine Division,
Milano, Italy; 2Wolisso hospital, Doctors with Africa CUAMM, Padova,
Italy; 3University of Brescia, Brescia, Italy

To describe the clinical pattern of type 1 and 2 diabetes mellitus
(DM1 and DM2) in rural population of Ethiopia, 123 consecutive
patients examined in Wolisso hospital, Ethiopia, from April 2006
to August 2008 with DM underwent physical examination
(measurement of BP, height and weight with calculation of BMI,
ophtalmoscopy) and simple laboratories analysis (proteinuria,
dosage of plasmatic urea, creatinine and glucose). In a minority of
DM2 patients, ECG and echocardiography were performed. 38
patients (16 f, 22 m) were affected by DM1, and 85 (23 f, 62 m) by
DM2. Mean age was 29.1 and 31.2 for patients with DM1 and
54.8 and 60.9 (females and males respectively) for patients with
DM2. Comparison with normal population showed significant
increase of BP in females with DM1, significant increase of BP in
females and males with DM2, significant increase of BMI in males
and females with DM2. Comparison between DM1 and DM2
showed significant increase of BP in males with DM2 and of BMI
in males and females with DM2. 48% and 35% of DM2
population (females and males), and 12% and 5% of DM1
population were affected by hypertension too. 45% and 59% of
cases with DM2 and 33% and 27% (females and males respectively) with DM1 had proteinuria; 26% of males with DM2 had
increased creatinine. Creatinine was not performed routinarely in
DM1 population so analysis was not possible. No significant
differences were found between DM1 and DM2 on albuminuria,
creatinine and urea. In DM2 abnormalities were found on ECG in
68% of cases and on echocardiography in 74% of cases, mainly
left ventricular hypertrophy and overload. Ophtalmoscopy in
DM2 patients showed 19% of cataract, all in males; abnormal
fundus pattern was found in DM2 in 50% of females (mild
arteriopathy) and in 48% of males (30% mild and 18% severe
arteriopathy); in DM1 abnormal fundus was found in 25% of
females and 11% of males, all mild arteriopathy. Our data confirm
that in an African rural population DM2 affects mainly older
people and is associated with an increase of BMI compared with
normal and DM1 population, even in absence of overweight.
Compared with normal population, increased BP values and
hypertension are frequently associated with both types of DM, but
mainly DM2. Many diabetic patients show significant cardiac,
ocular and renal damage, most of which could be prevented by the
improvement of blood sugar control.
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T4P3-03
Effects of combined glibenclamide, metformin and malaysian
tualang honey on body weight, blood glucose, antioxidant
enzymes, glutathione and lipid peroxidation in
streptozotocin-induced diabetic rat pancreas
E. O Omotoyo1, S. A Sulaiman1, M. Suhaimi Ab Wahab1, K. N. S. Sirajudeen2, MD
Salzihan Md. Salleh3
1
Department of Pharmacology; 2Department of Chemical Pathology;
3
Department of Pathology, School of Medical Sciences, Universiti Sains
Malaysia, Kubang Kerian, Kelantan

Prolonged hyperglycaemia causes deleterious effects on pancreatic
b-cell function through glucose desensitization, b-cell exhaustion
and glucose toxicity. Glucose toxicity produces its detrimental
effects through oxidative stress resulting in b-cell dysfunction. We
investigated whether honey, glibenclamide and metformin alone or
a combination of glibenclamide, metformin and honey could
attenuate antioxidant enzymes and reduce lipid peroxidation in the
pancreas of streptozotocin (STZ)-induced diabetic rats. Diabetes
was induced in male Sprague Dawley rats (250–300 g) by STZ
(60 mg/kg; ip). Rats were randomly divided into six groups of six
animals each. Diabetic rats received distilled water (0.5 ml), honey
(1.0 g/kg), a combination of glibenclamide (0.6 mg/kg) and
metformin (100 mg/kg) or glibenclamide (0.6 mg/kg) and metformin (100 mg/kg) in combination with honey (1.0 g/kg) orally
once daily for four weeks. Non-diabetic rats also received distilled
water (0.5 ml) and honey (1.0 g/kg). Data were analyzed by
Kruskal Wallis H test followed by Mann Whitney U test. Fasting
blood glucose (FBG) concentrations were significantly increased
while body weight (BW) was significantly reduced in diabetic
control rats. Lipid peroxidation (MDA), activities of superoxide
dismutase (SOD) and glutathione peroxidase (GPx) were significantly elevated. Catalase (CAT) activity was significantly reduced
while glutathione reductase (GR) and glutathione-S-transferase
(GST) and total glutathione (GSH) did not change in diabetic
control rats. Glibenclamide and metformin decreased FBG with no
significant effects on BW, GSH, MDA, SOD, CAT, GR and GST
except GPx. In contrast, honey significantly decreased FBG and
increased BW in diabetic rats. Besides, honey significantly downregulated activities of SOD and GPx while it increased CAT
activity in diabetic rats. It also decreased MDA levels. Glibenclamide and metformin administered with honey also significantly reduced FBG and increased BW in diabetic rats.
Remarkably, glibenclamide and metformin in combination with
honey significantly increased CAT activity while GPx activity was
significantly down-regulated with no significant effect on SOD.
The combination with honey also significantly decreased MDA
levels. These findings basically suggest that a combination of the
two most currently used anti-hyperglycaemic drugs does not
ameliorate oxidative stress in the pancreas. On the contrary,
glibenclamide and metformin in combination with honey ameliorate oxidative stress in rat pancreas. Hence, the antioxidative
effects produced by glibenclamide and metformin in combination
with honey could be ascribed to antioxidant effects of honey.
Based on these findings, it can be inferred that a combination of
antioxidants and anti-hyperglycaemic agents may be of therapeutic
benefits in the management of diabetes mellitus.

T4P3-04
The Ghanaian diet in the context of the epidemiological
transition
*I. Danquah1, C. Ehrig1, C. Nti2, F. P. Mockenhaupt3 and G. Bedu-Addo4
Institute of Tropical Medicine and International Health, Charité –
University Medicine, Nutrition Unit, Berlin, Germany; 2University of
Ghana, Home Science, Accra, Ghana; 3Institute of Tropical Medicine and
International Health, Charité – University Medicine, Malaria Unit, Berlin,
1
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Germany; 4University of Science and Technology, School of Medical
Sciences, Kumasi, Ghana

The success of health interventions in sub-Saharan Africa (SSA)
may benefit from concomitant nutritional programmes. Unfortunately, reliable data on the specific eating behaviours and on
aliment composition in that region are scarce. Purportedly, the
Ghanaian diet is rich in carbohydrates and fat leading to
excessive calorie intake. We revisited the nutritional behaviour
among adults in central Ghana. A hospital-based case-control
study on risk factors for hypertension and diabetes was performed at Komfo Anokye Teaching Hospital, Kumasi between
August 2007 and June 2008. By food frequency questionnaires
and 24-h dietary recalls intake of macro- and micro-nutrients was
recorded. Anthropometrical measures (weight, height, waist and
hip circumferences) were documented and body composition was
assessed by means of bio-electric impedance analysis and skin
fold measurements. Results were compared to data of the
German MONICA survey and findings in US Ghanaians. Among
1466 Ghanaian adults from central Ghana, we observed a low
daily energy intake compared to Germans and US Ghanaians.
Standardized protein intake was highest in Ghana. Fat consumption was similar in Ghanaians and US Ghanaians, but lower
than in the German population. Almost 60% of the daily calorie
intake was provided by carbohydrates. Interestingly, measures of
body shape (weight, BMI, WHR) and composition (body fat, cell
mass) were in the normal range. The main source of protein was
fish whereas fats came from palm and vegetable oils. Plantain,
products of fermented maize, rice and bread were consumed to
meet the carbohydrate needs. The typical diet in the Ashanti
Region of Ghana is marked by high intakes of protein and
carbohydrates and moderate consumption of fatty foods. Energy
intake is much lower than proposed. The role of diet in the
context of the epidemiological transition in SSA warrants further
investigation.

Soil-transmitted helminthiasis and
schistosomiasis: improving access to
preventive treatment
T4P4-01
Reductions in environmental transmission observed with a
large-scale schistosomiasis control programme in Uganda
*M. French1, T. Churcher2, M.-G. Basáñez2 and A. Fenwick1
1
Schistosomiasis Control Initiative, Imperial College, London, UK;
2
Imperial College London, Department of Infectious Disease
Epidemiology, London, UK

Schistosomiasis control programmes have historically been aimed
at controlling morbidity in treated individuals, with reductions in
programmatic outcomes such as infection prevalence, intensity
and related morbidity being used to measure their effectiveness.
In this study, a novel modelling approach was used to derive
estimates of reductions in environmental transmission occurring
following mass drug administration with praziquantel. Any
reductions observed will benefit the wider community, including
those individuals who are untreated. As part of an ongoing largescale intestinal schistosomiasis in Uganda run by the Schistosomiasis Control Initiative, mathematical models were fitted to a
longitudinal cohort followed up across successive rounds of
treatment. This, to the best of our knowledge, is the first time this
has been done. The models were developed from EpiSchisto in
the published literature, for which the authors kindly provided
the code. Instead of estimating a rate of infection and immunity
function separately, these separate parameters were combined
ª 2009 The Authors
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into a composite force of infection (FOI). It was found that this
approach provided more robust outcomes given that the action
and strength of immunity in human-schistosome systems is still
poorly understood. As the aim of this modelling project is to
provide programme-useful output, a phenomenological rather
than mechanistic modelling approach is likely to the most
approporiate way forward. It was observed that mass drug
administration resulted in significant reductions in FOI following
one round of treatment in areas that had low intensity at
baseline, and following two rounds of treatment in areas with
medium and high intensity at baseline. Further, FOI stayed
reduced following a third round. This is the first time that a
schistosomiasis control programme has been monitored for the
impact of reducing transmission and not just the programmatic
outcomes (such as morbidity or coverage). The reductions
observed will help to inform the direction of future control
programmes and may also help identify areas where local
elimination could be considered.

T4P4-02
Mefloquine, artesunate and mefloquine-artesunate against
Schistosoma haematobium infections: a randomized
exploratory open label trial
*J. Keiser1, N. N’Guessan2, K. D. Adoubryn2, C. Hatz1, P. Vonatsou1, J. Utzinger1
and E. N’Goran2
1
Swiss Tropical Institute, Basel, Switzerland; 2Laboratoire de Zoologie,
UFR Biosciences, Université de Cocody-Abidjan, Abidjan, Cte D’ivoire

Novel antischistosomal drugs are urgently required, because the
treatment and control of schistosomiasis relies on a single compound
praziquantel. We have recently demonstrated that the antimalarial
mefloquine possesses interesting in vivo and in vitro antischistosomal properties. We carried out a randomized exploratory open label
trial to assess the efficacy and safety of mefloquine (25 mg/kg),
artesunate (4 mg/kg for 3 consecutive days), mefloquine-artesunate
(100 mg artesunate plus 250 mg mefloquine for 3 consecutive days)
against Schistosome haematobium infections among schoolchildren
in Côte d’Ivoire. As positive control standard praziquantel (40 mg/
kg) was used. The primary end points were cure and egg reduction
rates of S. haematobium infection 21 days after the final treatment
dose. Incidence of adverse events were monitored up to 3 days after
the final treatment dose. 83 children (37 boys and 46 girls age: 5–
13 years) were included in the study. Cure rates of mefloquine,
artesunate and mefloquine-artesunate against S. haematobium
infections were 21%, 25% and 61%. A significantly higher cure rate
(88%) was observed with praziquantel. No statistically significant
difference was observed between egg reduction rates in praziquantel
and mefloquine-artesunate treated children (96.4% and 95.9%,
respectively). Adverse events were generally mild or moderate in
severity. The most common adverse event reported was abdominal
pain. The incidence of abdominal pain was significantly higher for
children treated with mefloquine (89.4%) and mefloquine-artesunate (83.3%) compared with children treated with artesunate
(60.0%) and praziquantel (46.1%). Mefloquine and mefloquineartesunate show moderate efficacy on S. haematobium. Hence,
malaria patients co-infected with S. haematobium with mefloquineartesunate might reduce the burden due to schistosomiasis. Further
studies in the laboratory and the field are necessary to deepen our
understanding of the antischistosomal properties of mefloquine and
mefloquine-artesunate combination.

ª 2009 The Authors
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T4P4-03
Rapid assessment of Schistosoma haematobium infection in
Niger using school-based questionnaires
*A. Phillips1, A. Garba2, J. Webster1 and A. Fenwick1
1
Schistosomiasis Control Initiative, Imperial College London, London, UK;
2
Riseal Niger, Niamey, Niger

Simple and accurate means of rapidly identifying communities at
highest risk schistosomiasis is key for implementing control
activities. School-based questionnaires about symptoms of urinary
schistosomiasis have been widely used to classify the endemic level
in the community. On the basis of this classification, the optimal
frequency of treatment of school age children can be determined.
The threshold for applying yearly mass treatment is visible
haematuria greater than 30%; this strategy may leave many
schools without treatment even though some of the children are
infected. This study investigates the diagnostic performance of
school-based questionnaires as a rapid and cost-effective method
for estimating the prevalence of Schistosoma haematobium infection in seven districts of Niger. A face-to-face questionnaire about
health problems including whether they had schistosomiasis as
well as associated symptoms such as blood in the urine and pain
during urination was administered by teachers to a total of 9600
schoolchildren (aged 6–15 years) from 161 schools. Self-reported
symptoms were then validated by screening 960 respondents for
microhaematuria using reagent sticks. The prevalence of reported
schistosomiasis in the interview was strongly correlated with the
prevalence of infection determined by microhaematuria. We will
highlight the relationship between self-reported symptoms and
infection prevalence and intensity was analysed, according to age
and sex. We will discuss the sensitivity and specificity of diagnosis
by the interviewing tool according to varying prevalence of
infection. Our findings suggest that, in Niger, self-reported
symptoms provide a useful rapid method for identifying communities with a high prevalence of morbidity. This inexpensive
method is a potential tool for sustainable control in the context of
finite resources.

T4P4-04
Monitoring albendazole efficacy after regular treatment of
soil-transmitted helminth infections in Nepali children
*M. Albonico1, H. Allen2, P. Mathema3, D. Giri4, R. Shrestha4 and S. Pandey5
1
Fondazione Ivo de Carneri - Onlus, Torino, Italy; 2World Health Organization, Geneva, Switzerland; 3UNICEF, Kathmandu, Nepal; 4NTAG,
Kathmandu, Nepal; 5Ministry of Health, Kathmandu, Nepal

After several rounds of preventive chemotherapy for soil-transmitted
helminth (STH) infections, drug resistance is a potential threat. In
Nepal de-worming has been integrated with the national biannual
vitamin A distribution and two million children aged 13–59 months
have been de-wormed twice a year, since 1999. The main study
objective was to compare the efficacy of a single albendazole 400 mg
dose in previously (pre-school age) treated, and untreated schoolchildren. A secondary objective was to assess STH prevalence and
intensity in school-children after regular deworming in preschool
years. The school-based study was carried out in Dhadhing District in
October–November 2006 with baseline and post treatment assessments. Albendazole efficacy was compared between children most
exposed to the drug in their preschool years (now 5–8 years) and
those never exposed to the drug (now 11–14 years). Every child
enrolled in the study who returned a fresh stool sample was treated
with one albendazole tablet 400 mg (GSK). Stool samples were
examined by Kato Katz smear. 21 days later children who tested
positive for any STH at baseline provided a second stool sample.
Using both the pre- and post-treatment assessments, drugefficacy was
measured by cure rate (CR) and egg reduction rate (ERR). A total of
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2018 stool samples were examined at baseline for Ascaris lumbricoides, Trichuris trichiura and hookworm infections. The mean STH
prevalence in the 5–8 year old group was 66% (42–80%); 82% (73–
99%) in the 11–14 year old group. 34% and 28% of children in the
younger and in the older age-group, respectively, had moderateheavySTHinfections.Of the 1,475children positiveat baseline,1325
children were reexamined at 21 day follow up. In both age groups
albendazole achieved a high CR of >96% and ERR of >97% in
children with ascariasis. For children with trichuriasis however, the
cure rate was poor at <25%, ERR (<30%). The regimen was
moderately effective in curing hookworm (>66%) in both age groups
and when analysis was controlled for different intensities of infection
at baseline (hookworm were significantly higher in older children)
ERR showed an equally good efficacy (>98%) in light, moderate and
heavy infections in both groups. A cumulative 34% prevalence of
moderate/heavy STH infections in previously treated school children
indicates that the benefits of de-worming preschool-children were
short-lived. Prevalence of 66% in these younger children calls for
continuing twice yearly de-worming treatment in school years. This
study has also confirmed that albendazole efficacy against A.
lumbricoides and hookworm infections is sustained by showing
similar CR and ERR between children with different albendazole
drug exposure. Poor efficacy against T. trichiura infection regardless
of treatment exposure is worrying and merits further investigation.

T4P4-05
Efficacy of albendazole and mebendazole alone or in
combination with ivermectin against Trichuris trichiura and
other soil-transmitted helminths
*S. Knopp1,2, K. A. Mohammed2, B. Speich1,2, I. S. Khamis2, J. R. Stothard3,
D. Rollinson3, H. Marti4 and J. Utzinger2
1
Swiss Tropical Institute, Department of Public Health and Epidemiology,
Basel, Switzerland; 2Ministry of Health and Social Welfare, Helminth
Control Laboratory Unguja, Zanzibar, Tanzania, United Republic of;
3
Natural History Museum, Wolfson Wellcome Biomedical Laboratories,
London, UK; 4Swiss Tropical Institute, Department of Medical and
Diagnostic Services, Basel, Switzerland

To assess the efficacy and safety of albendazole (400 mg) and
mebendazole (500 mg) alone or in combination with ivermectin
(200 mg/kg) against Trichuris trichiura and other soil-transmitted helminths among schoolchildren in Unguja, Zanzibar,
Tanzania. We screened 1041 schoolchildren from two primary
schools in Unguja for soil-transmitted helminth infections, using
the Kato-Katz method (two thick smears per stool sample).
Children positive for T. trichiura infections (n = 653) were
asked for a second stool sample, which was again subjected to
duplicate Kato-Katz. Next, children were randomly assigned to
one of four treatment groups. Three to 5 weeks post-treatment,
two stool samples per child were collected and examined by
Kato-Katz (two thick smears per sample) to assess the prevalence and intensity of T. trichiura and other soil-transmitted
helminth infections. We followed a per-protocol analysis, using
cure rate (CR) and egg reduction rate (ERR) as primary
outcomes. Overall, 537 children had complete data records. The
CR against T. trichiura was 56.7% using mebendazole plus
ivermectin, 36.0% with albendazole plus ivermectin, 18.3%
with mebendazole alone, and 10.0% using albendazole alone.
The respective ERRs were 97.1%, 90.5%, 65.9% and 41.1%.
In children with multiple helminth infections CRs for Ascaris
lumbricoides were 100% using albendazole alone or mebendazole plus ivermectin, 92.9% (ERR: 99.9%) for albendazole
plus ivermectin and 77.8% (ERR: 99.8%) for mebendazole
alone (n = 64). CRs for hookworm were 66.7% (ERR: 95.6%)
using albendazole plus ivermectin, 60.0% (ERR: 94.3%) for
albendazole alone, 34.3% (ERR: 80.0%) for mebendazole alone
and 25.7% (ERR: 49.4%) for mebendazole plus ivermectin
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(n = 140). The combination of either albendazole or mebendazole with ivermectin leads to a better therapeutic outcome for
T. trichiura. In settings where multiple helminth infections are
common, combination therapy should be considered to enhance
drug efficacy and reduce transmission of, and morbidity due, to
soil-transmitted helminths. This strategy might delay the development and spread of benzimidazole resistance. However, to
gain and sustain control of soil-transmitted helminthiasis in
endemic settings anthelminthic treatment must go hand-in-hand
with health education and improved access to clean water and
sanitation.

Malaria in pregnancy and in children
T2P3-01
HbS and HbC traits and their effect on P. falciparum malaria
phenotypes in Ghanaian infants
*B. Kreuels1,2, C. Kreuzberg2, M. Ayim3, B. Apiah-Thompson3, R. Kobbe2,4,
C. Ehmen5, S. Adjei3, O. Adjei3 and J. May2
1
University Medical Center Hamburg Eppendorf, Section for Tropical
Medicine, Hamburg, Germany; 2Bernhard-Nocht-Institute for Tropical
Medicine, Infectious Disease Epidemiology, Hamburg, Germany; 3Kumasi
Centre for Collaborative Research in Tropical Medicine, Kumasi, Ghana;
4
University Medical Center Hamburg Eppendorf, Department of
Paediatrics, Hamburg, Germany; 5Bernhard-Nocht-Institute for Tropical
Medicine, Department of Molecular Medicine, Hamburg, Germany

The protective effect of sickle cell trait against severe Plasmodium falciparum malaria in childhood is the reason for the high
prevalence of haemoglobin S (HbS) in Africa and haemoglobin C
(HbC) in parts of West Africa. Much less is known about the
effect of HbS/HbC on Plasmodium falciparum infection, mild
malaria, anaemia and possible resulting health benefits. 1070
children from Ashanti Region, Ghana, were enrolled at the age
of three months and followed by monthly active visits and
passive case detection until the age of two years. The effects of
the b-globin genotype on the age-dependent levels of parasitaemia, haemoglobin and stunting as a marker for chronic
malnutrition were analysed by logistic regression and populationaveraged models. In comparison to HbAA-carriers, children with
HbAS-genotype had a lower risk of P. falciparum malaria
(relative risk [RR] 0.78, 95% confidence interval [CI] 0.66–
0.92), while HbAC-carriers were not protected (RR 1.08, CI
0.93–1.26). In children with the HbAS genotype the age-adjusted
parasite density was reduced by 50.8% in comparison to those
with the HbAA genotype. In children with the HbAC genotype
the parasite density was reduced by only 22.9%. HbAS-carriers
were also protected against episodes of anaemia (RR 0.51, CI
0.39–0.66) and had a lower risk of stunting (odds ratio (OR)
0.56, CI 0.33–0.96) compared to children with the HbAAgenotype. In contrast, HbAC-carriers were neither protected
against anaemia (RR 1.15, CI 0.95–1.39) nor stunting (OR 0.93,
CI 0.58–1.50). Our data show that protective effects of HbAS
against parasitaemia, mild malaria and anaemia already exist
during infancy while HbAC does not seem to protect against
these conditions in infancy. These results support the notion that
the selective effects mediated by HbAS and HbAC act in
different ways. The protective effect of HbAC may be rather
specific for distinct manifestations of severe falciparum malaria.
Furthermore, HbAS protects against stunting, a marker for
chronic malnutrition and risk factor for childhood mortality,
which is facilitated by repeated episodes of malaria and anaemia.
This indicates a possible additional survival advantage for HbAScarriers.
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T2P3-02
Malaria has no effect on birth weight in Rwanda
S. Rulisa
Kigali University teaching hospital, Obstetrics and gynecology, Kigali, Rwanda

Malaria has a negative effect on pregnancy outcome, causing low
birth weight, premature birth and still births, particularly in areas
with high malaria transmission. In Rwanda malaria transmission
intensity ranges from high to nil, probably associated with
variable altitudes. Overall the incidence decreased over the last
6 years (2002–2007). Therefore, the impact of malaria on birth
outcomes is also expected to vary over time and space. Obstetric
indicators (birth weight and pregnancy outcome) and malaria
incidence were compared and analyzed to their association over
time (2002–2007) and space. Birth data from 12 526 deliveries
were collected from maternity registers of 11 different primary
health centers located in different malaria endemic areas. Malaria
data for the same communities were collected from the National
Malaria Control Program. Associations were sought with mixed
effects models and logistic regression. In all health centres a
significant increase of birth weight over the years was observed
(P < 0.001) with a significant seasonal fluctuation. Malaria
incidence had no significant effect on birth weight. There was a
slight but significant decreasing effect of malaria incidence on the
occurrence of premature delivery (P-value 0.045) and still birth
(P-value 0.009). Altitude showed a slight but significant negative
correlation with birth weight Overall, a statistically significant
decline of still birth risk was found with increasing maternal age
(P = 0.041) and a decrease over the years of premature delivery
(P = 0.010) and still birth (P = 0.036) was observed. In Rwanda
birth weight and pregnancy outcome are not directly influenced
by malaria, which is in contrast to many other studied areas.
Although malaria incidence overall has declined and mean birth
weight increased over the studied period, no direct association
was found between the two. Socio-economic factors and
improved nutrition could be responsible for birth weight changes
in recent years.

T2P3-03
Malaria control in pregnancy: monitoring the effectiveness of
IPTp-SP beyond the coverage with ‡2 doses
*S. Gies1, S. O. Coulibaly2, F. T. Ouattara3 and U. D’Alessandro1
1
Institute of Tropical Medicine, Parasitology, Antwerp, Belgium;
2
Laboratoire Nationale de Santé Publique, Biologie Médicale,
Ouagadougou, Burkina Faso; 3District Sanitaire, Boromo, Burkina Faso

To compare different approaches of evaluating the effectiveness
of intermittent preventive treatment with sulfadoxine-pyrimethamine in pregnancy (IPTp-SP) at community level, we conducted
a randomized trial in a large health centre in rural Burkina Faso
between 2003 and 2006. We aimed at establishing whether a
targeted community-based promotion campaign to increase
antenatal clinic attendance and uptake of IPTp-SP could effectively improve pregnancy outcomes, 1544 primigravidae (PG) and
secundigravidae (SG) were followed until delivery. Uptake of
IPTp-SP, peripheral and placental parasitaemia and low birth
weight (LBW) were assessed. 908 women (58.8%) had received
two or more doses of SP during pregnancy, 531 (34.4%) one dose
and 105 (6.8%) no SP at all. When ‡2 doses were compared to
£1 dose, IPTp-SP was highly efficacious in reducing peripheral
(AOR 0.27 95%CI 0.21–0.35, P < 0.001) and placental (AOR
0.30 95%CI 0.22–0.40, P < 0.001) parasitaemia and low birth
weight (PG: AOR 0.47 95%CI: 0.22–1.00, P = 0.050; SG: AOR
0.51 95%CI: 0.27–0.98, P = 0.045) at an individual level.
ª 2009 The Authors
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Coverage with ‡2 doses of IPTp-SP was 71.8% in villages with
health promotion and 49.1% in non-promotion villages
(P = 0.008) but the impact on peripheral (OR 0.84 95%CI: 0.60–
1.18) and placental (OR 0.86 0.58–1.29) parasitaemia and low
birth weight (OR 0.85 0.61–1.17) was not significant. This is
partly explained by lower coverage in adolescents during the high
malaria transmission season. An overall good coverage with
IPTp-SP can hide low coverage in high risk groups and lead to
false interpretations concerning program effectiveness. Alternative
methods for evaluating program effectiveness including the
relation of LBW in primi- as compared to multigravidae are
discussed.

T2P3-04
Intermittent preventive treatment during pregnancy (IPTp)
by sulfadoxine pyrimetamine (SP) in a rural region of Benin:
effect on placental parasitemia and low birth weight one year
after national implementation of IPTp
*A. Le Port1, G. Cottrell2, C. Dechavanne2, A. Bouraima2, J. Guerra1,
I. Choudat1, A. Rachas1, A. Massougbodji3, F. Mignot-Nabias2, A. Garcia1 and
M. Cot1
1
IRD UR010, Paris, France; 2IRD UR010, Benin; 3Science and Health
Faculty, Parasitology and mycology, Cotonou, Benin

The administration of intermittent preventive treatment (IPTp)
with sulfadoxine pyrimetamine (SP) to pregnant women has been
implemented since 2006 in Benin, to replace chloroquine
prophylaxis. IPTp is known to be efficacious against malaria
during pregnancy, as shown by a clinical trial carried out in 2005
in a neighbouring area (reduction of placental malaria (PM) from
17% before the trial to 3%, reduction of LBW from 16% to 9%
and increase of average birth weight from 2876 to 3060 grams)
(Briand and col., 2008). However in rural areas, without the
strict supervision of a clinical trial, the actual effectiveness may
be different. The objective of the study was to assess the
observance and efficacy of IPTp in rural Benin one year after its
implementation and although the study was not designed to, its
effect on PM and birth weight. 625 women were recruited at
delivery between June 2007 and July 2008 in three maternity
clinics. Data about malaria prevention have been collected: use of
IPTp with SP (number of doses), chloroquine (CQ) and impregnated bed nets. Placental malaria was determined at delivery and
newborns’ weights were collected. Multiple logistic regression
was used to assess factors associated with PM and LBW. Women
attended an average of 4.1 antenatal visits (SD = 2.1) and were
66.3% to sleep under impregnated bed nets. According to the
questionnaires, 85.3% (511/610) received IPTp during their
pregnancy (among them, 17.1% one dose and 82.9% 2 doses).
18.4% (110/599) were still taking CQ. 7.2% of women (43/599)
had neither taken IPTp nor CQ. The proportion of women
presenting PM at delivery was 10.9% (66/604). 10.3% had a
LBW, and average birth weight was 2976gr (SD = 399.5). PM
was more frequent in women taking CQ (16.7% vs. 9.8%,
P = 0.04) than SP (IPTp, any dose). In multivariate analysis, PM
was found to be associated to the use of CQ (aOR = 1.92;
P = 0.05). LBW was not significantly associated with the use of
IPTp (aOR = 0.46; P = 0.07) or CQ (aOR = 0.44, P = 0.09) but
with the use of impregnated bed nets (aOR = 0.30; P < 10–4).
The proportion of PM was intermediate between the period
preceding the change in malaria prevention policy (prophylaxis
by CQ) and the use of IPTp in the context of a clinical trial. CQ
associated with PM may be a result that indirectly proves the risk
of not taking IPTp. Surprisingly, in spite of a moderate effect on
PM, IPTp (even taken once only) allowed to increase birth weight
substantially.
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T2P3-05
Malaria treatment seeking behaviour of mothers with under
5 years old children in Binh Phouc, Viet Nam
*T. Abe1, T. Trinh Dinh2, T. Nguyen Quang2, H. Le Xuan2, T. Sunahara1,
S. Nakazawa1 and K. Moji3
1
Institute of Tropical Medicine, Nagasaki University, Japan, Dept. of
Clinical Medicine, Nagasaki, Japan; 2National Institute of Malariology,
parasitology and Entomology, Epidemiology, Hanoi, Viet Nam; 3Research
Institute for Humanity and Nature, Eco-Health Project, Kyoto, Japan

In mountainous and remote areas of Viet Nam, malaria is still
endemic and threat people’s health. Although early treatment is
one of the main structures of malaria control, minority people’s
treatment seeking behaviour is not clear. We aimed to describe
access to malaria treatment, possible choice and regulation of
decision for malaria treatment, and perception and knowledge of
malaria in a minority’s community, Binh Phouc province, Viet
Nam. Family members of all households in the community were
confirmed with the village census book, and 75 households which
have at least one under 5 years old child were targeted. Interviews
using structured questionnaires were administered to care takers of
the children by house- to house visiting. 74 of 75 households
participated to the study. Almost interviewees were mothers of
children. Questionnaire included; characteristics of interviewee,
parity, socioeconomic status, sick history of the children in last one
year, detail of treatment, and knowledge of children’s symptoms.
Before 2000, this community was very poor and a lot of people
include children were died from ‘‘high fever’’. But according to
economic development, now people can access to the health
facilities easily by their own motorbikes and pay for treatment.
Mothers knew children’s high fever is dangerous, and they
consulted immediately. However, they stop taking anti-malarial
drugs when fever down. Very few mothers complete the required
treatment. In the study community, access to treatment was not
very difficult economically, geographically and socially. Detection
and treatment for malaria was provided by free of charge at the
public health facilities, however mothers choose private clinics
because of quality and confortability of medical services. They
consult appropriately but their medication was inappropriate.
Health education and observation which focused on ‘‘taking
medicine’’ are required.

Laboratory and tropical diseases
T4P5-01
Detection of Cryptosporidium with microscopy, rapid-tests,
ELISA and real time PCR
*M. van de Biezen-Brinkman, D. Vastert-Koop and B. Mulder
Microbiology Laboratory, Twente Achterhoek, Enschede, Netherlands

Cryptosporidium remains largely underdiagnosed in current
routine diagnostic procedures in microbiology laboratories. We
compared six different diagnostic methods for the detection of
Cryptosprodium in feces in both acute and chronic diarrhea.
Microscopic examination (Iron Hematoxiline Kinyoun stain),
Crypto-strip (Coris Bioconcept), ImmunoCard STAT! Cryptosporisium/Giardia (Meridian), Xpect Giardia/Cryptosporidium
(Remel), Cryptosporidium ELISA (Clindia), and real time PCR
for the detection of Cryptosporidium were compared. From May
2008 until January 2009, 181 watery and mushy feces were
included mainly from children younger than 10 years. 108
specimens from acute diarrhea were sent for bacteriological
examination and 73 triple feces test (TFT)-samples to the
parasitology department, representing a more chronic form of
diarrhea. Using real time PCR as the gold standard, the sensitivity
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of microscopy, Crypto-strip, ImmunoCard STAT!, Xpect and
ELISA were 69%, 81%, 89%, 92%and 94% respectively. The
specificity of microscopic detection, Crypto-strip, ImmunoCard
STAT!, Xpect and ELISA were 100%, 98%, 99%, 99% and
92% respectively. Remarkably, the majority of the positive
Cryptosporidum samples were not found in watery, as described
in all textbooks, but rather in loose to mushy stools (73%).
Furthermore, half of the positive samples were not sent for
parasitological examination but only for bacterial culture. We
conclude that the widely used microsopic examination is a very
specific but less sensitive method for the laboratory detection of
Cryptosporidium in feces. More sensitive methods for the
detection of Cryptosporidium in feces are ImmunoCard STAT!,
Xpect and ELISA and Real time PCR. The majority of positive
Cryptosporidium samples were found in children younger than
10 years old. Examination of both watery and mushy stools, sent
only for bacteriological examination, for the presence of Cryptosporidium yields additional positive samples which would
otherwise not have been detected.

T4P5-02
Multiplex/realtime PCR in the laboratory diagnosis and for
the epidemiological screening of pathogens causing diarrhoea
in early childhood in Ghana
*R. M. Hagen1, J. Adlkofer1, S. Acqua2, N. Sarpong2, S. Priesnitz1,
Y. Adu-Sarkodie3, J. Evans2, F. Huenger2, J. May1 and E. Tannich1
1
Bernhard-Nocht-Institute for Tropical Medicine, Hamburg, Germany;
2
Kumasi Centre for Collaborative Research (KCCR), Kumasi, Ghana;
3
Kwame Nukruma University of Science & Technology, Kumasi, Ghana

Despite the fact that diarrheal diseases remain a major threat for
children under 5 years in most tropical countries, little information is currently available on the prevalence and incidence of the
causative agents for diarrhea, in particular from areas of subsaharan Africa. Major reasons are insufficient laboratory equipment, lack of technical skills and costs for diagnostics. The aim of
this study was to investigate the prevalence and incidence of
pathogens causing diarrhoea in children under 5 years in the
Ashanti region of central Ghana using molecular diagnostics.
Stool samples from 2495 children were collected at the OPD of
the Presbyterian Hospital in Agogo during May 2007 and
November 2008. Laboratory examinations comprised microscopy
for the presence of parasites, microbiological methods using
selective culture media as well as two multiplex/realtime PCR
assays targeting DNS of a variety of enteropathogenic bacteria
and intestinal protozoan parasites, respectively. The results
indicated high prevalence for enteropathogenic Shigella spp./
EIEC, Campylobacter jejuni and Salmonella enterica as well as
for Giardia duodenalis and Cryptosporidium parvum/hominis. In
contrast, Yersinia spp., Entamoeba histolytica or Cyclospora
cayetanensis were not found. With the exception of Giardia
duodenalis the presence of all other pathogens was associated
with diarrhea.
CONCLUSION With the exception of Yersinia spp., E. histolytica and C. cayetanensis, common enteropathogenic bacteria
and protozoan parasites play an important role as etiologic agents
of childhood diarrhoe in rural Ghana. The role of Giardia remains
still undefined. Multiplex/real-time PCR, in comparison to ‘classical’ methods, is useful to obtain a fast presumptive diagnosis and
to enable clinicians to implement an appropriate antibiotic
treatment without time loss.
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T4P5-03
Development of an efficient diagnostic kit for easy and fast
detection of pathogenic intestinal parasitic protozoa
F. Rivero1, A. Saura1, C. Prucca1, P. Carranza1, R. Chambers2, *J. Crabtree3 and
H. Lujan1
1
Catholic University of Cordoba, Biochemistry and Molecular Biology,
Cordoba, Argentina; 2UK Cryptosporidium Reference Unit, NPHS
Microbiology Swansea, Swansea, UK; 3Leeds Institute of Molecular
Medicine, St James’s University Hospital, Leeds, UK

Giardiasis, Cryptosporidiosis, and Amebiasis are among the
most prevalent human enteric infections worldwide. Due to their
importance in less-developed countries, these diseases have been
recently included in the Neglected Diseases Initiative by the
WHO. The diagnostic methods for these pathogenic parasites
have low efficiency, are laborious, some of them expensive, and
demand sophisticated equipments and very well trained personnel. We have developed highly specific monoclonal antibodies (mAb) capable to detect Giardia lamblia and Entamoeba
histolytica/dispar cyst wall molecules and Cryptosporidium sp.
(C. hominis, C. parvum, C. felis, C. cervine and C. meleagridis)
oocysts antigens, without cross-reactivity to any other intestinal
organisms. These mAbs were tested using genotypified cysts and
oocysts by immunofluorescence (IFA), enzyme-immuno (ELISA),
dot blot, and Western blot assays. The tests showed high
specificity and sensitivity when analyzed in hundreds of stool
samples of infected individuals. Using pairs of specific mAbs for
Giardia, Entamoeba, and Cryptosporidium, we developed a very
inexpensive and easy to use dipstick diagnostic kit. Particular
mAbs were applied to a supported membrane for capture of
parasites’ antigens from tap-water resuspended fecal samples
and the presence of the microorganisms was detected by a
secondary mAb labeled either with gold particles or horseradish
peroxidase. Positive controls consisted in Giardia cysts generated
in culture, immunopurified Entamoeba cyst wall molecules, and
Cryptosporidium parvum oocysts obtained from infected calves.
The method permitted the fast visualization of the presence of
the parasites directly from stool samples with high specificity
and without the use of any additional equipment. The test is
capable of detecting as little as ten cysts/oocysts per ml of
resuspended stool samples. This dipstick diagnostic kit can be
performed in parallel in a high number of samples, does not
require experienced personnel, and due to the stability of the
reagents, it can be stored in the absence of refrigeration, making
this kit a valuable tool for the detection of these parasites in
rural and/or poor areas of the world, as well as in travelers
moving to endemic areas where these diarrhea-causing parasites
are common.

T4P5-04
Improving the diagnosis of parasitic infections in diseaseendemic countries: making molecular diagnostics accessible
*H. Schallig1, G. J. Schoone1, P. F. Mens1, E. R. Adams1, C. M. Mugasa2 and
S. El Safi3
1
Royal Tropical Institute, Biomedical Research – Parasitology, Amsterdam,
Netherlands; 2Makerere University, Veterinary Medicine, Kampala,
Uganda, Uganda; 3University of Khartoum, Medical Faculty, Khartoum
Sudan, Sudan

Diagnostic tests based on nucleic acid amplification and detection can be 100· more sensitive than microscopy, and may
allow for the quantification of parasites, but are not applied at a
large scale in disease endemic countries. The minimum laboratory requirements for even conventional polymerase chain
reaction (PCR) amplification methods are not commonly found
in endemic countries outside universities and large teaching
hospitals. In the periphery and rural regions where the diseases
are most common, low tech sensitive and specific rapid
ª 2009 The Authors
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diagnostics remain an urgent requirement. Our research group
has, in close collaboration with other groups including parties in
disease endemic countries, taken up the challenge to develop
and deliver simplified molecular diagnostic tools to disease
affected regions. Isothermal methods, that require little simple
equipment (only water bath), such as nucleic acid sequence
based (NASBA) or loop mediated (LAMP) amplification are
combined with simplified read-out systems, like nucleic-acid
lateral flow assay (NALFIA) or oligochromatography (OC),
which do not use electricity and/or require sophisticated gel
systems that produce toxic waste such as ethidium bromide.
Test performance for these disease was assessed in the laboratory and in the field in disease endemic countries. Several test
formats have been developed for malaria (NASBA-NALFIA),
trypanosomiasis (NASBA-OC) and leishmaniasis (NASBA-OC
and LAMP) with excellent analytical and diagnostic performance. As test performance is exceeding that of so-called gold
standard diagnostics, values on diagnostic sensitivity and specificity are difficult to present. In all cases analytical sensitivity
was much better that standard microscopy, often exceeding the
detecting of 1 parasite/ml clinical sample (like blood). Most
developed tests have passed laboratory and phase I (ring trials)
evaluation. Phase II results are expected to be presentable.
Implementation of simplified diagnostic tools is feasible, but will
require an investment in training.

Threats to access to essential medicines:
economic crisis and counterfeit drugs
T1P4-01

A.P.P.A. Project: counterfeit medicines
*P. Brusa, E. Rolando, I. Bellobuono, S. M. Reynaldi and A. Germano
University of Turin, Italy

The quality of medicinal products is imperative to support their
safety and efficacy. A.P.P.A. Project proposes as primary
objective the realization of galenic labs with the aim to prepare
galenics which show the above requisite, looking at the
compliance of patients living in developing countries (DC). The
circulation of substandard medicines in the DC is a serious
clinical and public health concern. Problems include under or
over concentration of pharmaceutical ingredients, contamination, poor quality ingredients, poor stability and inadequate
packaging. At present A.P.P.A. onlus is studying the quality of
some medicinal products sold in the countries in which
A.P.P.A. galenic labs are working. The aim is to demonstrate
the degree of quality of medicines purchased in loco from
pharmacies or from illegal street-pharmacists; the study was
conducted in Turin (Italy) at Pharmacy Faculty. About 100
samples are the object of the present study; these are from:
Brasil, Cameroun, Congo, Kenya, Madagascar, Malawi, Tchad,
and Uganda. We have evaluated the quality of aspect, friability,
hardness, mass uniformity, disgregation, content uniformity (by
UV spectrofotometric analysis): each assay was performed as
requested by current European Pharmacopoeia. The results
demonstrated that the majority of tested samples satisfied
requested parameters for mass (95%) and content (85%)
uniformities. Nevertheless there were few samples which showed
complete absence of active pharmaceutical ingredient, while
others showed an amount of drug minor than that declared in
the label. Disgregation assay showed that 10% of samples didn’t
satisfy the required quality, therefore the therapeutic efficacy
would not be guaranteed. Friability assay showed a more crucial
result, because 27% of samples were not adequate to maintain
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intact the form after packaging. The most worrying data
concerned the hardness assay: almost the 50% of tested
samples are unsatisfactory; the resulted high hardness could
compromise the availability of the medicinal products. Generally the negative results are relative to medicines bought by
illegal street-pharmacists. This preliminary study has demonstrated that sometimes it is possible to find, in DC, counterfeit
medicines. The 5% of tested samples could be defined criminal
false, in which the drug is completely absent or present in a
amount absolutely not effective. About the 50% could be
defined imperfect false because, even if the drug is present, the
quality of pharmaceutical forms is not been respected: therefore the medicines could not show the expected therapeutic
efficacy. The results showed the importance of our project,
to produce galenics which respect quality, above all in those
Countries where people usually buy medicines from illegal
street-pharmacists.

Leishmaniasis and innovative disease
management
T4P6-01
Epidemiological and entomological survey of visceral
leishmaniasis focus in Tbilisi, Georgia
*E. Giorgobiani1, G. Babuadze1, G. Chanturia1, N. Chitadze1, D. Sacks2,
P. Lawyer2 and S. Kamhawi2
1
National Center for Disease Control, Malaria and Other Protozoonosis,
Tbilisi, Georgia; 2National Institutes of Health, NIAID, Laboratory of
Parasitic Diseases, Bethesda, USA

Over the last 15 years the number of human visceral leishmaniasis (VL) cases increased substantially in the capital of Georgia,
Tbilisi. However, no studies have been done to determine the
prevalence and characteristics of transmission. For this reason we
aimed to carry out a survey on active VL focus in Tbilisi, to
determine the seroprevalence of Leishmania infection in humans
and dogs, to identify the responsible parasite and to incriminate
the vector(s) of the disease. The direct agglutination test (DAT)
and the rk39 dipstick test were used for seroprevalence determinations in humans and dogs, respectively. Sandflies were collected
by CDC light traps and sticky-paper traps, identified using
collection of taxonomic keys, and live female flies were examined
for parasite infection. Bone marrow samples from clinically
diagnosed children and serologically positive dogs, along with
infected sand flies, were subjected to PCR analysis to identify
Leishmania parasites. The two-sided t-test in R and SAS
programs were used for statistical analysis of the results. A total
of 4266 children, ages 1–14 years, were tested by DAT, and those
with a titer of 1:6400 and higher were considered seropositive.
The seroprevalence at baseline was 7.3%. The results of a followup study, one year after the baseline survey, indicated seroconversion among children equal to 6.0%. Testing of dogs revealed
111 of 630 domestic (17.6%), and 110 of 718 stray (15.3%)
dogs were positive. Bone marrow examination by microscopy of
49 of the 111 positive domestic dogs demonstrated amastigotes.
Clinical signs of VL were found only in 1.3% and 2.9% of
seropositive domestic and stray dogs, respectively; all other dogs
were asymptomatic. Five species of sand flies were identified:
Phlebotomus kandelakii (64%), P. sergenti (19%), P. balcanicus
(10%), P. halepensis (6%), and P. wenyoni (1%). Microscopy
revealed Leishmania promastigotes in two species: P. kandelakii
and P. balcanicus (infection rate G1%). The parasites were
identified by PCR analysis as L. infantum and the PCR product
matched those amplified in isolates from local patients and dogs.
Our study showed that Tbilisi is an active focus of VL with a
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high prevalence of infection in both humans and dogs and that L.
infantum is responsible for human and canine VL in Tbilisi. In
addition P. kandelakii and P. balcanicus were incriminated as
vectors of the disease. These data should be useful in developing
effective control measures for prevention of VL in Tbilisi and,
together with results of expanded surveys, all territories of
Georgia.

T4P6-02
The epidemiology of Leishmania donovani infection in a high
transmission foci in Nepal
*S. Rijal1, F. Chappuis2, S. Uranw1, A. Picado3, B. Khanal4, I. Paudel5, B. Ostyn6,
M. Das4, E. Anderson3, C. Davies3 and M. Boelaert6
1
B.P. Koirala Institute of Health Sciences, Internal Medicine, Dharan,
Nepal; 2Geneva University Hospital, Travel and Migration Unit, Geneva,
Switzerland; 3London School of Hygiene And Tropical Medicine, Infectious
and Tropical Diseases, London, UK; 4B P Koirala Institute of Health
Sciences, Microbiology, Dharan, Nepal; 5B P Koirala Institute of Health
Sciences, Community Medicine, Dharan, Nepal; 6Institute of Tropical
Medicine, Public Health, Antwerp, Belgium

Nepal reports a visceral leishmaniasis (VL) incidence of 0.5 per
1000 per year. A large community trial testing the effectiveness of
long-lasting insecticide treated nets in the prevention of VL was
launched in Nepal and India in 2005. We report here the baseline
epidemiological features of Leishmania infection in the study
clusters in Nepal. On basis of past reporting of VL cases by the
health system, 10 clusters with highest VL incidence rates were
purposefully selected, each with approximate 350–1500 population, a minimum distance of 1 km between any two clusters and a
minimum average VL incidence rate of 0.8% over the past 3 years.
All households belonging to the clusters were mapped and sociodemographic data as well as data on past VL incidence were
collected. An exhaustive serological survey was done collecting
finger prick blood on filter paper in November-December 2006.
Direct agglutination test (DAT) was done and a titer ‡1:1600 was
taken as marker of infection. The serosurvey on 5397 individuals
over 2 years old showed an infection prevalence of 9% overall,
ranging between 5 and 15%. The prevalence of infection was
slightly higher in men (9.9%) than women (8.3%). In both genders
the prevalence of infection increases with age group but no clear
association was found between nutrition status and DAT results.
Having a kala-azar case in the household in the preceding 2 years
was a strong predictor for a positive DAT result. Houses with past
Kala azar cases had 38.9% of DAT positive individuals (out of 439
people) compared to 7.1% (out of 5058 people) in households
without KA cases. Households with animals had fewer positive
DAT (7.6%) than those without them (12.0%). Leishmania
infection is highly clustered, with attack rates ten times higher at
hamlet level than those reported at village level, which are in the 1
per 1000 range. The concept of hot spot or focus should be used
for planning of control activities.

T4P6-03
Incidence of asymptomatic infection with L. donovani and
their evolution in high endemic villages in India and Nepal
*B. Ostyn1, K. Gidwani2, A. Picado3, F. Chappuis4, B. Khanal5, S. Singh2, S. Rijal5,
S. Sundar2 and M. Boelaert1
1
Prince Leopold Institute of Tropical Medicine, Public Health, Antwerp,
Belgium; 2Banaras Hindu University, Varanasi, India; 3London School
of Tropical Medicine and Hygiene, Disease Control & Vector Biology,
London, UK; 4Université de Genève, Community Medicine, Geneva,
Switzerland; 5BP Koirala Institute of Health Sciences, Dharan, Nepal

Only a fraction of L. donovani infections evolve to clinical Visceral
Leishmaniasis (VL), and the role of asymptomatic infections in
transmission of VL is not clear. We analysed prospective data from
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highly endemic villages in India and Nepal to document the
frequency and the evolution of recent asymptomatic infections,
including the duration between seroconversion and disease
appearance. In 26 highly endemic villages in Nepal and in India,
incident leishmanial infections were recorded, within the context
of a community intervention trial (KALANET). Over a period of
2 years 3 consecutive blood samples (capillary blood on Whatman
filter paper) were collected with 1 year interval, and follow-up was
done on all study subjects until 6 months after the last serosurvey
to detect clinical cases. Sero-conversion from negative to positive,
measured by Direct Agglutination Test (DAT) and using a 1:1600
titer as cut-off was recorded in all individuals providing at least
two sero-samples. The number of individuals enrolled in the study
was 20531, of which 75% provided a baseline sample, and 79.2%
of these had 3 consecutive samples. Of 11 697 individuals, 779
(6.7%) sero-converted. Incidence was twice as high in India
(8.42%) as in Nepal (4.33%) and was lower the second year of the
study. In both countries, about 70% of those that sero-converted
in the first year of the study turned back to negative titers the
following year. 159 individuals developed KA in the 2 year period
(123 in India + 36 in Nepal). The infection:disease ratio was
overall 4.9:1. During the 2 years follow-up we identified 110 new
cases of KA (patients who had no previous episode of KA), 72 in
the first year and 38 in the second. The longer the time elapsed
between the sero-sampling survey and the appearance of the
clinical symptoms, the lower was the probability of finding
antibodies, but positive titer were found up to 21 months prior to
the disease. In all but one case, for those who gave serum before
and after KA, seroconversion was confirmed. The incident disease
ratio in highly endemic zones in the Indian subcontinent is at least
5:1. As in 70% of cases seroconversion was transient, the sampling
with yearly intervals may have missed a number of seroconversions. Seroconversion could be shown in most KA incident cases,
and precedes clinical symptoms, but the time between the two
events can range from 1 to over 20 months.

T4P6-04
New recommendations for dosing of miltefosine in children
with visceral leishmaniasis
*T. Dorlo1,2, A. Huitema2, J. Beijnen2 and P. de Vries1
Academic Medical Center, Infectious Diseases, Tropical Medicine &
AIDS, Amsterdam, Netherlands; 2Slotervaart Hospital, Pharmacy &
Pharmacology, Amsterdam, Netherlands
1

Efficacy and pharmacokinetics/-dynamics of miltefosine in children suffering from visceral leishmaniasis (VL) remain ill-characterized. In a large phase 4 trial, the number of treatment failures
was significantly higher in the paediatric population than in adults
(‡12 years) while given the same dosage of 2.5 mg/kg (J. Infect.
Dis. 2007;196:591–8). Based on this and the previous finding that
the average plasma concentration in children in the last week of
treatment was 24 lg/mL, while in adults 70 lg/mL has been
reached (Expert Opin. Drug Metab. Toxicol. 2008;4:1209–16),
our hypothesis was that the current linear mg/kg dosage is too low
in children and that a dose based on allometric scaling might result
in a similar exposure to miltefosine between children and adults.
Pharmacokinetic (PK) parameters from a previously developed
population PK model (Antimicrob. Agents Chemother.
2008;52:2855–60) were standardized to lean body weight, and CL
and V were scaled with an allometric power of 0.75 and 1,
respectively. To validate, a predictive check of our model was
performed by comparing original PK observations from a paediatric clinical trial (mean and range of Cmin at day 26, from:
Pediatr. Infect Dis. J. 2003;22:434–8) with distributions of these
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values from 300 Monte Carlo-simulations of this trial from the PK
model. An allometric dosing-formula for miltefosine in children of
all ages is proposed, scaled with a power of 0.75 from a standard
adult (60 kg) receiving 150 mg (Dosechild = 150* (Weightchild/60)
0.75
). Exposure to miltefosine (time and AUC above threshold)
after the currently used 2.5 mg/kg dose and after the allometric
dose was compared by simulations (n = 1000). All calculations
and simulations were performed with software packages NONMEM, R and Pirana. The miltefosine PK model with allometric
power scaling could predict observed PK values in a real paediatric
VL trial adequately. Exposure to miltefosine (time/AUC above
threshold) was similar between adults receiving 2.5 mg/kg and
children receiving the new allometric dose. More importantly,
36% of the children receiving the currently used dose of 2.5 mg/kg
had a lower exposure to miltefosine than 95% of adults receiving
2.5 mg/kg or children receiving the allometric dose. The currently
applied dose of 2.5 mg/kg results in a significant lower exposure to
miltefosine in children than in adults. We recommend the use of an
allometric dose formula for miltefosine in children with leishmaniasis (Dosechild = 150*(Weightchild/60)0.75), which results in a
similar exposure to miltefosine between adults and children and
probably results in improved clinical outcome in children. An easyto-use table will be presented for implementation of this dose in
the clinic. More data are urgently needed on both PK and PD of
miltefosine in VL, certainly in children, to further improve the
treatment of this fatal neglected disease.

T4P6-05
Methods for characterization and identification of miltefosine
in suspected substandard capsules
*T. Dorlo1,2, P. de Vries1, T. Eggelte1 and J. Beijnen2
Academic Medical Center, Infectious Diseases, Tropical Medicine &
AIDS, Amsterdam, New Zealand; 2Slotervaart Hospital, Pharmacy &
Pharmacology, Amsterdam, Netherlands
1

Recently, it was revealed that generic miltefosine capsules for the
treatment of visceral leishmaniasis contained no active ingredient
(e.g. Newsdesk, Lancet Infect. Dis. 2008; 8:666). Here we report
on the methods to identify and characterize pharmaceutical
miltefosine products and the procedures we have used to assess the
quality of these substandard products. Miltefosine capsules were
analyzed to their miltefosine content, and total capsule contents
were characterized with various analytical chemical techniques:
liquid chromatography coupled to tandem mass spectrometry (LCMS/MS), Fourier transform infrared spectroscopy, near-infrared
spectroscopy, a colorimetric assay, and inductively coupled plasma
mass spectrometry. Both total capsule contents and various
extracts were analyzed. Various analytical techniques were found
suitable to accurately identify and also quantitate the amount of
miltefosine in pharmaceutical formulations. Investigated generic
miltefosine capsules appeared to be substandard: they contained
no active pharmaceutical ingredient, determined by any of the
applied analytical techniques. The only substances that could be
demonstrated confidently in these products were the common
inactive excipients: lactose monohydrate and microcrystalline
cellulose. The analytical chemical techniques here presented were
all found very useful methods to detect miltefosine in pharmaceutical products. We recommend the use of a combination of
reported complementary assays to characterize the total contents
of these capsules. The finding that there were generic miltefosine
capsules available that contained no active pharmaceutical ingredient points at the urgent need, besides the comprehensive
laboratory techniques presented here, to develop also simple rapid
assays for use in field conditions that can rapidly detect substandard miltefosine products.
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T4P6-06
Mass effect of village-wide use of long lasting impregnated
nets on visceral leishmaniasis vectors in India and Nepal:
cluster randomized trial
*A. Picado1, M. Das2, V. Kumar3, S. Kesari3, D. Dinesh3, L. Roy2, S. Rijal2, P. Das3,
M. Rowland1, M. Boelaert4, M. Coosemans4, C. Davies1 and S. Kesari3
1
London School of Hygiene and Tropical Medicine, Infectious and Tropical
Diseases, London, UK; 2B.P. Koirala Institute of Health Sciences, Dharan,
Nepal; 3Rajendra Memorial Research Institute of Medical Sciences, Patna,
India; 4Prince Leopold Institute of Tropical Medicine, Antwerp, Belgium

Visceral leishmaniasis (VL) control programs in the Indian
subcontinent are currently considering the use of long lasting
impregnated nets (LN). We tested the impact of comprehensive
provision of LNs on the density of Phlebotomus argentipes in
twelve clusters (6 in India and 6 in Nepal) from the ongoing
KALANET cluster randomized control trial. Ten houses per
cluster were monthly monitored for 12 months post-distribution
of LN using CDC Light Traps.A random effect linear regression
model showed that the cluster-wide provision of LNs significantly
reduced the P. argentipes density/house by 24.9% (95% CI 1.80–
42.5%). If the ongoing KALANET clinical trial shows that LNs
have an impact on VL incidence, the entomological evidence
described here provides a strong argument that LNs should be
provided free to ensure the comprehensive coverage required to
generate a significant mass effect, which should reduce the risk of
VL for the community.

T4P6-07
The e-compendium: a geo-referenced bibliographical
database on leishmaniasis epidemiology
J. Alvar, *D. Hendrickx2, J. Pickering3 and J.-C. Dujardin4
World Health Organization, Neglected Tropical Diseases (HTM/NTD/
IDM), Geneva, Switzerland; 2Institute of Tropical Medicine, Public Health,
Antwerp, Belgium; 3World Health Organization, Public Health Mapping
Group, Geneva, Switzerland; 4Institute of Tropical Medicine, Parasitology,
Antwerp, Belgium
1

Access to peer reviewed bibliographical data on the epidemiology
of infectious diseases is essential for researchers, health professionals and students. Various internet based services offer fast and
reliable access to such information. These online databases enable
the user to query the data in various ways, allowing access to
relevant and personalised bibliographical information. With the
e-compendium concept, we aim to introduce an innovative
dimension to the way such data can be presented and queried. By
geo-referencing categorized bibliographical data and visualising it
using an online interactive mapping format, the user is able to
search for articles in relation to the area the study is related to.
Although the data currently included in the e-compendium is on
leishmaniasis, the same concept could be applied to any other
disease. The e-compendium is built on a standards based format,
which would allow the data to be used in many different
applications. Another key feature of the e-compendium is the
ability for users to update the information through their browser,
thereby enabling collaboration. The e-compendium on leishmaniasis epidemiology presents the user with a simple interface which
allows the user to interact with the map and the bibliographical
data it contains. The user interface also supports various visualisation functionalities, allowing the user to select a preferred
mapping format (e.g. Google maps) and information overlay (e.g.
human cases, vectors, reservoirs). Furthermore, extra layers of
mapping information (e.g. altitude, population density) and other
geo-referenced data can be added to the e-compendium, allowing
the user to cross-reference bibliographical data with other
available information such as risk and case maps. Finally, the
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e-compendium also includes a country-by-country summary on
epidemiological information based on a WHO publication. The
e-compendium contains peer reviewed bibliographical data on the
epidemiology of leishmaniasis. The data encompasses worldwide
information with a particular focus on endemic areas. We have
included bibliographical data going back to the early 1980s.
Involvement of the international leishmaniasis community is
actively pursued to guarantee the data included in the e-compendium is as correct and complete as possible. The Verona ECTMIH
conference would offer a unique opportunity to present the
application in a live demonstration.

Expanding access to ACTs
T2P4-01
Successful introduction of artesunate and amodiaquine is not
enough to fight malaria – results from an adherence study in
Sierra Leone
*S. Gerstl1, S. Dunkley2, A. Mukhtar2, S. Baker2,3 and J. Maikere2
1
Médecins Sans Frontières, London, Germany; 2Médecins Sans Frontières,
Bo, Sierra Leone, Belgium; 3Ministry of Health and Sanitation, Freetown,
Sierra Leone

Free malaria diagnosis and treatment are offered in the Medecins
Sans Frontières (MSF) catchment area, eastern Sierra Leone, for a
population of 150 000. Since 2004 and in accordance with the
national protocol, artesunate and amodiaquine (AS+AQ) has been
the first-line drug combination. Its therapeutic efficacy depends
entirely on the efficacy of the individual components and on
treatment intake according to correct protocol. We aimed to
measure adherence to AS+AQ in patients treated for uncomplicated malaria. We included patients ‡1 year old who received
AS+AQ in MSF community health centres (CHCs) after confirmed
diagnosis of uncomplicated falciparum malaria. Adherence was
measured by home visits the day after the last prescribed treatment
dose. Patients/caretakers were interviewed using a systematic
questionnaire and remaining AS+AQ tablets were counted. A
sample size of 97 patients was required for significant adherence
results. Additional exit-interviews were carried out with persons
having an AS+AQ prescription prior to leaving the CHCs to gain
information on treatment attitudes and to assess prescription
quality. In total, 118 patients were visited at home: 27 (22.9%,
95%CI 15.2–30.6) patients had ‡1 tablets left at the time of the
visit and were defined as certainly non-adherent; 34 (28.8%,
95%CI 20.5–37.1) were defined as probably non-adherent (verbal
account of incorrect [n = 27] or incomplete [n = 7] intake); and 57
(48.3%, 95%CI 39.2–57.5) as probably adherent. The main
reasons for incomplete intake were sickness after one dose of
AS+AQ (32%, 11/34), no food available for drug intake (15%,
5/34) and forgetting to take them (12%, 4/34). The main selfreported reasons for incorrect intake were vomiting after drug
intake (45%, 12/27); 37% (10/27) said they were given incorrect
instructions in the CHCs. 81% (46/57) of probably adherent
patients said they followed instructions given at the CHC. In exitinterviews 82% (42/173) were able to correctly repeat AS+AQ
intake instructions given to them. Only 15.6% (27/173) were
given additional information related to the treatment. Adherence
to treatment with AS+AQ by patients should not be taken for
granted. Even a well established treatment programme should
monitor adherence regularly. Our results were online with two
other studies carried out under comparable project characteristics,
but had lower adherence compared to two studies carried out right
after the introduction of a new antimalarial. Only some of the
factors affecting adherence can be addressed directly in an
ª 2009 The Authors
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operational setting. Our study suggests that giving clear explanations on correct AS+AQ use should include discussion of disease
symptoms as well as possible treatment side effects, and how to
manage them. Other factors are more difficult to influence, such as
patients forgetting to take their treatment.

T2P4-02
Increased access to malaria diagnosis and treatment through
free care provided in health centres and by malaria village
workers in Chad, Mali and Sierra Leone
*M. De Smet, M. Philips, F. Ponsar, S. Gerard and M. Van Herp
MSF, Medical Department, Brussels, Belgium

Médecins Sans Frontières developed primary health care projects
with a major focus on malaria in Mali (Kangaba district), Chad
(Bongor district), and Sierra Leone (Bo district), aiming at an
increased access to prompt malaria diagnosis and treatment, and at
mortality reduction. The intervention package for malaria, at
health centre level (HC), included health promotion, a diagnostic
strategy based on rapid diagnostic tests (RDTs), treatment with
artemisinin combination therapy (ACT) and free care. In addition
a network of malaria village workers (MVW) was set up in the
community. The evaluation was based on the attendance rates and
on retrospective mortality surveys. In 2005, in Mali, subsidised
RDTs and ACTs were delivered for free to children, keeping fees
for consultation and other drugs in place. Confirmed malaria cases
rose from 5104 in 2004 – before MSF support – to 6644 in 2005
and 8169 in 2006. By December 2006, free care for consultations
and for other essential drugs was implemented for all illnesses for
under fives and for pregnant women with fever. This new strategy
led to 18 483 treated malaria cases in 2007. A complementary
network of MVW, trained to perform RDTs and administer ACTs
for free, led to another 7159 cases treated in 2007. In Chad, MSF
subsidised RDTs and ACTs but HCs continued to charge for
consultation fees and other treatments. The number of malaria
confirmed patients treated in the health centres remained similar
over 3 years (2005: 24 889, 2006: 26 915, 2007: 23 356) while
free decentralised malaria care by adding a network of malaria
village workers permitted to treat 90 294 patients in 2007. The
under-5 mortality rate (U5MR) decreased from 3.0 /10 000/day
(95% CI, 2.3–3.6) in 2004 to 1.5/10 000/day (0.8–2.3) in 2008, in
the areas benefiting from free malaria care with MVWs. In the
Sierra Leone HCs, free care for all diseases and for all population
groups was introduced in 2004. The number of malaria cases
doubled from 5535 in 2004 to 10451 in 2005. In 2005 and the
following years, more than 110.000 malaria patients were treated
per year in the HCs. Adding a complementary network of malaria
village workers delivering free malaria care, allowed to treat
another 100 000 patients a year. U5MR decreased from 3.5/
10 000/day (2.6–4.4) in 2005 to 1.3/10 000/day (0.9–1.7) in 2007.
The study shows the feasibility of having malaria diagnosis
systematically confirmed by RDTs before treating with ACTs on
the different levels, including the community level. It also showed
that free malaria diagnosis and treatment only, embedded in a
paying system, has a limited impact on increasing the uptake and
coverage of malaria care, while free care for all diseases at HCs
increases drastically the number of malaria patients promptly
diagnosed and treated. Access can be further increased by a
complementary network of malaria village workers providing free
malaria diagnosis and treatment. U5MR carried out in two of the
three countries indicate a downward trend.
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T2P4-03
Understanding and improving access to prompt and effective
malaria treatment: the ACCESS project in Tanzania
F. Kessy1, M. Hetzel2, S. Alba2, I. Mayumana1, A. Dillip1, *C. Lengeler2, B. Obrist3,
A. Schulze4 and H. Mshinda1
1
Ifakara Health Institute, Research, Dar es Salaam, Tanzania; 2Swiss Tropical Institute, Public Health and Epidemiology, Basel, Switzerland; 3University of Basel, Institute of Anthropology, Basel, Switzerland; 4Novartis
Foundation for Sustainable Development, Basel, Switzerland

The ACCESS project carried out in two rural districts in Tanzania
aims at improving access to health care using malaria as a tracer
condition through three complementary interventions: (1) social
marketing to make community members come forward for
appropriate and timely treatment; (2) improved quality of health
care services; and (3) development of high quality commercial drug
outlets. We also evaluated extensively the impact of these
interventions on morbidity and mortality parameters. Semi-quantitative cross-sectional community surveys were used to investigate
disease perception and treatment seeking behaviour, complemented by quantitative and qualitative studies on drug availability
and quality of care. Health impact was measured in the frame of
an established Demographic Surveillance System. In this setting,
compliance by the population was good, while health system
factors appeared to be major obstacles to appropriate and timely
treatment. Poverty related factors also influenced negatively the
outcome of health episodes. Modern medicine was clearly
preferred by most patients and 87.5% of the fever cases in children
and 80.7% in adults were treated with one of the recommended
antimalarial, reflecting the intensive social marketing and health
education campaign. However an estimation of community
effectiveness revealed that only 22.5% of children and 10.5% of
the adults received prompt and appropriate treatment despite high
health facility usage. One of the reasons might be that drug and
antimalarial stock-outs had occurred in many of the health
facilities surveyed. Access issues are multiple and arise at different
levels of both the supply and demand side. This calls for a
comprehensive approach that moves beyond provision of health
services to also include measures that strengthen household
economies.

T2P4-04
Exposure to lumefantrine in infants and children receiving
artemether-lumefantrine for acute uncomplicated malaria:
impact of African diet components
*U. D’Alessandro1,2, A. Nahum2, E. Juma3, W. M. Sallas4,5, J. Lyimo6,
A.-C. Marrast7, G. Lefèvre8 and A. Djimde9
1
PrincePlease check the link of author W. M. Sallas Leopold Institute of
Tropical Medicine, Antwerp, Belgium; 2Centre de Recherche Entomologique de Cotonou, Benin3Kenya Medical Research Institute, Kisumu, Kenya;
4
Novartis Pharmaceuticals Corporation, East Hanover, NJ, USA; 5USA;
6
Ifakara Health Institute, Dar es Salaam, Tanzania; 7Novartis Pharma AG,
Basel, Switzerland, Department of Tropical and Infectious Diseases, Basel,
Switzerland; 8Novartis Pharma AG, Basel, Switzerland, Translational Sciences, Basel, Switzerland; 9Faculty of Medicine, Pharmacy and OdontoStomatology, University of Bamako, Bamako, Mali

Artemether-lumefantrine (AL) shows high 28-day cure rates in
children with uncomplicated Plasmodium falciparum malaria.
Food consumption affects the oral bioavailability of lumefantrine, but data are lacking regarding lumefantrine exposure
according to food consumption in children with malaria. The
objective was to evaluate the effect of food on lumefantrine
exposure in children with P. falciparum malaria. We conducted
a randomized, multicenter study of two AL formulations
(dispersible tablets [DT] vs. crushed tablets [CT]) in infants and
children. Lumefantrine plasma concentrations were used to
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construct a two-compartment pharmacokinetic model in order to
compare the oral bioavailabilities of lumefantrine among the
types of meal consumed at the time of dosing. The model
incorporated data from 621 patients who received 3722 AL
doses in total. Meals consumed at AL dosing were milk alone
(57.4%), pancakes alone (27.8%), no meal (9.6%), and other
meal (5.2%). For crushed tablet, the relative bioavailability was
1.57 (90%CI: 1.29–1.96) for patients consuming milk and 2.74
(90%CI: 1.93–3.61) for patients eating pancakes versus patients
who ate no meal. For the dispersible tablet, the relative
bioavailability was 1.65 (90%CI: 1.28–2.09) with milk and 1.83
(90%CI: 1.42–2.39) with pancakes versus patients who ate no
meal. Most patients (98.2%; 797/812) in the primary analysis
population had PCR-corrected parasitological cure at Day 28.
All patients (N = 37) who ate nothing with any AL dose
achieved parasitological cure. Consumption of milk or typical
African food enhances lumefantrine bioavailability providing
adequate therapeutic exposure. Efficacy as measured by the 28day cure rate was high (98%).

T2P4-05
Access to malaria treatment in rural Tanzania after switch to
ACT
*S. Alba1,2, A. Dillip2, I. Mayumana2, C. Lengeler1, M. Alexander2, R. Nathan2,
A. Schulze3, B. Obrist1, F. Kessy2 and H. Mshinda4
1
Swiss Tropical Institute, Public Health and Epidemiology, Basel, Switzerland; 2Ifakara Health Institute, Ifakara, Tanzania; 3Novartis Foundation
for Sustainable Development, Basel, Switzerland; 4Tanzania Commission
for Science and Technology, Dar es Salaam, Tanzania

In 2006 the first line treatment in public health facilities for
malaria in Tanzania changed from Sulphadoxine-Pyretamine (SP)
to Arthemeter Lumefantrine (ALu – CoartemTM). The ACCESS
project aims to increase the availability of quality antimalarial
care in both the public and the private retail sectors. In the latter,
ACCESS worked with other partners on the ADDO (accredited
drug dispensing outlets) project, which was piloted in selected
districts in Tanzania. We aimed to assess the changes in
treatment seeking practices after the switch to ALu and the
introduction of specific interventions. The study was implemented within the framework of the Ifakara Demographic
Surveillance System in southern Tanzania (80 000 people).
Households surveys were carried out in 2004 (137 patients),
2006 (153 patients) and 2008 (127 patients) to elicit information
on treatment seeking practices for fever. Health facility surveillance and shop censuses were carried out regularly to assess the
availability of antimalarials in both the public and the private
sector. The surveys showed very high antimalarial use to treat
fever: 86% in 2004 and 96% in 2008. In 2004 the most
commonly used antimalarials were SP (46%) and Quinine (48%),
whereas in 2008 it was ALu (36%), SP (39%) and Quinine
(18%). The number of shops stocking antimalarials remained
virtually unchanged between 2004 and 2008 (0.72 per 1000
people). However the proportion of people who got treatment
from a shop increased from 31% (23–39%) to 43% (34–52%)
and the quality of treatment improved. Health facilities experienced regular and prolonged stock-outs of SP towards the end of
2006 but since ALu has been introduced it has been available in
facilities for over 80% of the months of the year. The proportion
of people who got treatment from health facilities remained
constant at 49%. Two years after the switch to ALu a third of
fever cases were treated with the new drug. The introduction of
ADDOs led to an increase in the number of fever cases treated in
the private sector.
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T2P4-06
Functioning public health service system in early diagnosis
and treatment of malaria in the national malaria control
programme – Viet Nam
H. Le Xuan
National Institute of Malariology, Parasitology and Entomology,
Epidemiology, Ha Noi, Viet Nam

Reports over the past 8 years show that malaria continues to decline
all over the Viet Nam. Morbidity and mortality fell from 3.07/1000
and 0.12/100 000 in 2001 to 0.70 and 0.03 respectively in 2008. No
important malaria epidemic occurred during this period. This was
beyond the expected goals defined for 2010. The improvement is due
to large part to coverage and quality of the diagnostic and treatment
system. More than 95% of villages in remote and malaria endemic
areas have village health workers (VHWs) trained in basic malaria
diagnostics and control. VHWs take blood smears for examination
and provide first line treatment and along with community leaders
now play an important role in malaria surveillance and detection.
Every district has a mobile preventive medicine and malaria team
which consists of 10–15 health staff. Many new microscopic testing
points of blood slides have been set up in commune or intercommunes (to reach 3000 points in total national-wide). Each
microscopy points has at least one microscopist. The ability of
parasite detection of microscopists is 78–88%. About 81–89% of
local people have access to microscopic points when they get fever.
Most of priority districts show that 95% of patients are receiving
diagnostic and correct treatment; 70% of patients suffering from
malaria seek treatment within 24 hours after the onset of symptoms.
Early treatment is now mostly carried out at the commune and
village levels. Currently, close to 80% of all treatments are carried
out at this level; around 20–25% are treated by mobile teams and
hospitals. 90% of health facilities have sufficient equipments and
supplies for malaria diagnostic and 75% of them have Artemisinine
base Combination Therapy (ACT). The proportion of P. faciparum
cases treated with ACT is around 50–60% of the total cases. P.
falciparum drug resistance is being monitored regularly and new
treatment guidelines have been issued for each region as needed. The
guidelines are scheduled for review every 3–5 years. A whole
spectrum of anti-malarial drugs are now easily available and are free
of charge nationwide: artesunate, quinine, chloroquine, and artekin
(CVartecan and arterakin).

T2P4-07
Pharmacovigilance of artemether-lumefantrine in pregnant
women followed up till delivery in Rwanda
S. Rulisa
Kigali University teaching hospital, Obstetrics and gynecology, Kigali,
Rwanda

Antimalarial drugs that are considered safe during pregnancy
become increasingly ineffective. Many countries shifted their
treatment guidelines to artemisinin combination treatment (ACT).
In Africa, a common ACT is artemether-lumefantrine (AL). The
introduction of AL as first line drug for uncomplicated malaria,
including malaria in pregnancy, went faster than drug registration,
so that off label prescription is common. Pre-clinical investigations
showed that artemisinin drugs. In Rwanda pregnant women with
malaria are routinely treated with AL. In this study we followed
these patients and compared these to controls, women with no
malaria and no exposure to AL during the current pregnancy.
Routine ante natal care and peripartum data were recorded. In the
session we report the preliminary data on pregnancy, abortions
and stillbirths, possible adverse events associated with AL,
pregnancy outcome and full neonatal check looking for congenital
defects. There was a slight over expression of acute obstetric events
during pregnancy among women who were exposed to malaria
ª 2009 The Authors
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and AL. These events may also have been caused by malaria itself
but this is less likely because these events did not occur during/
around the malaria episode. There was no significant increase of
congenital defects born from mothers who were exposed to AL.

Uncomplicated pregnancy
and delivery
Complications
Abortion
Still Born
Congenital malformation
Maternal death
Premature delivery
Neurologic problem
Normal delivery
of a living child but died
during follow up1

MCP1-01
Approaching beliefs and risk perception in immigrants
travelers visiting friends and relatives (VFRs) in order to
adapt a preventive program

Study groups

Event

Access to care and to prevention in migrants

Malaria
patients
(n = 990)

Controls
(n = 986)

919

937

71
14 (1.4%)
38 (3.8%)
2 (0.2%)
1 (0.1%)
7 (0.7%)
1 (0.1%)
8 (0.8%)

49
5 (0.5%)
28 (2.8%)
1 (0.1%)
2 (0.2%)
1 (0.1%)
0 (0.0%)
12 (1.2%)

*B. Navaza, A. Guionnet, M. Navarro, L. Estévez, B. Monge, F. Norman,
J. Pérez-Molina and R. López-Vélez
Hospital Ramón y Cajal, Tropical Medicine, Madrid, Spain

P-value:
0.05

These fatalities were considerred not caused by malaria or Al
treatment.

To study values, beliefs and practices of migrants living in Spain
regarding risk perception and preventive attitudes when visiting
friends or relatives, we conducted a qualitative study (ethnological
design) consisting of semistructured interviews in NGOs (in Madrid
from September to December 2008: 6 Sub-Saharan Africans, 8
Latin-Americans; age range: 18–44) and participant observation in
HIV and Chagas prevention programmes developed in 2007–2008.
Triangulation of data and researchers was done. Results: Individual
factors: Migrants less integrated or in an illegal situation in Spain
had less perception of risk. Those born in the Tropic thought they
had more immunity than tourists. For VFRs, stomach disorders are
the most common health problems related (named reasons: change
of climate, water and food). Support Network: Family can encourage prevention if they regard migration as something positive. It can
be detrimental to health of VFRs when the family doesn’t want or
can’t make changes in domestic habits (water, food, etc.). Children
born in the host country are considered as a more vulnerable group.
Sociocultural Factors: Differences between the health systems

Table for MCP1-01
Number of
Fictitious
name

Age
(years)

Sex

Robert

30

Edouard

Civil status

viists visitas
al paı́s
de origen

Travel
duration

4 years

single

2/year

2 weeks

2 months and
a half
3 years and
a half

single

0

0

Maried,1 children
in Mali

0

0

Asilo
Permiso de
residencia

6 months
18 years

single
in couple

0
5

Permiso de
residencia
Sin permiso

4 years

Single, 1 children in Spain

0

0
Between
15 days
and 3 months
0

3 years

Married, 1 children in Spain,

0

0

3 years

1 children in Paraguay
Married, 2 childrens in Spain

1

1 month

3

1 month

3

Between

Country

Educational
level

Legal situation
in Spain

Time living
in Spain

M

Benin

University

30

M

Ivory Cost

Secundary

Mamadou

30

M

Mali

University

Permiso de
residencia
Sin permiso
de trabajo
Sin permiso
de trabajo

Alain
Saliou

30
44

M
M

Ivory Cost
Guinea
Bissau

University
University

Hélène

20

w

Cameroon

Secundary

Gabriella

24

M

Paraguay

Secundary

Rosa

36

W

Jenifer

33

W

Violeta

18

W

Dominic
Republic
Dominic
Republic
Colombia

University
Primary
Secundary

de residencia
Permiso de
residencia
Permiso de
residencia
Permiso de
residencia

Valeria

27

W

Bolivia

Secundary

Gustavo

22

M

Bolivia

Secundary

Elisa

33

W

Bolivia

Primary

5 years
4 years and

Single, 2 children in Rep
Dom, 1 children in Spain
Single, pregnant

Permiso de
residencia
Sin permiso

5 years and
a half
2 years

Single, pregnant

0

45 days
and 1 year and
a half
0

Single

0

0

de residencia
Sin permiso
de residencia

2 years

Married, 5 children in
Bolivia

0

0

ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 30–97

a half

65

Tropical Medicine and International Health

volume 14 suppl 2 pp 30–97 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
(traditional medicine, private access, paternalistic approach), lack of
notion of prevention and the belief that Spanish doctors are not
prepared to treat tropical diseases explains why VFRs don’t usually
consult their GP before travelling. Strategies: to adapt progressively
to food and water. Some diseases are considered as controllable
without medication, as malaria (mosquito net and repellent). LatinAmerican migrants use to go to the doctor in their countries of origin
for a check-up. Spanish paediatricians are considered as a reference
for the children when searching advice for preventive measures
before travelling. Reason of travelling: If it is an urgent or dramatic
situation, the preventive attitude disappears. Yearning for seeing
family and friends again puts worries about health risk of travel in a
secondary place. Emotional pressure, lack of support network, nonacculturation and the belief of being immune are factors that can
hamper preventive attitudes when travelling back home. Differences
between health models can lead to a misunderstanding and mistrust
against Spanish health care providers. Children are more protected
and paediatrician seems to be a key point to give preventive
information to families.This research has been very useful to
elaborate preventive strategies aimed to VFRs.

MCP1-02
Improving health care for immigrant pediatric patients and
families with sickle cell disease (SCD) through the design and
production of a three language, image-rich educational book:
‘‘Sickle Cell Disease: information and advice for children and
parents’’
*R. Colombatti, M. Pierobon and L. Sainati
Università di Padova, Clinica di Onco-Ematologia Pediatrica,
Dipartimento di Pediatria, Padova, Italy

An educational book in three languages (Italian, French, English)
was developed specifically for children with SCD and their
caregivers. Coloured drawings and cartoons with figures of
different ethnic background were prepared to illustrate the mode
of transmission of SCD, its effects on the human body and its main
acute and chronic manifestations. The drawings and the text were
discussed with parents and children both in meetings and during
routine health care visits for six months. All 36 families participated in the meetings, felt free to ask questions in there own
language (English or French). Many suggestions were made by
parents or by the children themselves and their suggestions were
added in the book. Instructions on temperature measurement and
fever management, antibiotic prophylaxis administration and
home pain management were requested by parents to be stressed in
the definitive version of the book. The efficacy and usefulness of
the educational book in increasing adherence to treatment and
health schedules can now be prospectively evaluated in a two year
time. In our setting the active involvement of culturally heterogeneous caregivers can provide a Multicultural Health Education
model reproducible for other diseases as well.

MCP1-03
Unhealthy conditions and lack of care in detention centres for
migrants Malta
*L. Schockaert and G. De Molla
MSF, Medical Department, Brussels, Italy

Over the last years thousands of migrants tried to reach Europe
over the Mediterranean Sea. In 2008 Malta has registered 2704
new arrivals, a significant increase compared to previous years.
People arriving without documents are systematically put in
government detention centres. Since August 2008 MSF provided
health and psychological care in three Maltese detention centres,
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but the continued unacceptably poor conditions led to suspension
of MSF’s intervention in February 2009.
METHODS Analysis of medical data collection based on 3192
consultations by MSF between August 2008 and February 2009,
interviews with key informants, including patients, migrants, health
and administrative staff in the detention centres; review of
additional specific documentation of living conditions in these
centres. For almost 60% of arrivals the country of origin was in
conflict or with widespread human rights abuse – 47% came from
Somalia. Numbers of new arrivals are increasing, with 7% women
and children and almost 70% reporting illness problems at arrival,
mainly linked to the travel. Conditions in detention centres showed
overcrowding with in some cases less than 3 m2 per person, very few
functioning showers and toilet amenities. Shelter and nutrition were
substandard. Basic care and hygiene measures for infectious diseases
were insufficient or absent, this in presence of outbreaks of chicken
pox, gastro-enteritis and tuberculosis. Isolation measures were
applied randomly, including for non-ill persons. Deterioration of
health status among detained people was documented, with 65
episodes of infectious disease among 60 people healthy at arrival. A
high frequency of respiratory, skin and gastro-intestinal infections
was documented. The journey and the detention have a serious
impact on mental health. 21% reported to have suffered physical
abuse prior to arrival and many report witnessing deaths of family
members or co-travellers. The intended policy of deterring migrants
to enter Malta seems ineffective in view of increasing numbers of
arrivals. The overall term ‘Migrants’ can be misleading as the
majority of people arrive from countries with major refugee streams.
Some people arrive with health problems, but most get ill as a
consequence of bad hygienic and nutrition conditions during
detention. Some documented detention centres would even fall short
of international minimal standard conditions for refugee camps in
SSA. Measures to provide care and to control infectious diseases are
insufficient. The report documents psychological and physical
health damage from conditions of detention. Maltese authorities fail
to respond to basic needs of people in detention centres and fail to
bring significant change to the current health hazard.

MCP1-04
Ethical and public health concerns based on the retrospective
analysis of referrals for diagnostic parasitology of immigrants
and autochthonous population in Lampedusa island (Italy)
L. Bellina1, M. Maugeri1 and *E. Missoni2,3
Azienda Sanitaria Locale 6, Regione Sicilia, Presidio di Lampedusa, Laboratorio Clinico, Palermo, Italy; 2Bocconi University, Center for Research
on Health and Social Health Care Management (CERGAS), Milano, Italy;
3
Osservatorio Italiano sulla Salute Globale, Bologna, Italy
1

Based on the cases referred to the Pathology Laboratory, the paper
explores the incidence of parasitic diseases in the immigrant and
autochthonous population of the Italian Island of Lampedusa, and
examines possible ethical and public health concerns related to the
results. The study retrospectively reviewed the parasitological
diagnosis made on blood, urine and stool samples of all cases
referred to the sole clinical laboratory of Lampedusa Island, during
the period from January 2008 to May 2009. Separate statistics were
built for indigenous and immigrant population. Over a total of about
7000 regular residents of Lampedusa Island, 3.928 persons were
referred to the laboratory for diagnostic parasitology during the
observation period. Out of these, 3600 blood smears, 3700 urine
sediments and 111 stool samples were examined with following
results. In five cases infection with Giardia lamblia was diagnosed,
and in 45 cases Ascaris lumbricoides eggs and 29 cases of other
helmints were found in stool samples. No parasitological findings
were reported from the observation of blood smears or urine
sediment. In contrast, over the total declared number of 40.140
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immigrants disembarked on Lampedusa (35.540 in 2008 and 4.600
to may 2009) and hosted in the temporary camps over the observed
period, only 18 were referred to the laboratory for further diagnostic
investigation. Out of these, one case of falciparum malaria was
diagnosed through blood examinations, one case of Schistosoma
haematobium was found in urine, while stool examinations resulted
in one case of Entamoeba hystolitica, 3 of Giardia lamblia and a
constant presence of a variety of helminthic infections. The
disproportion between cases referred from the indigenous population and those belonging to the immigrant population highlights the
scarce attention given to the latter. The high proportion of confirmed
cases of parasitic infection shows the relevance of these diseases
among the immigrant population and elicits concerns about the
potential risk of the emergence or the increased incidence of
communicable diseases in the island (especially for those with an
oral-faecal route of transmission). Concerns are raised both from an
obvious public health perspective, and from an ethical point of view,
i.e. in relation with the right to health of immigrant population
whose access to care is limited, with a call for more attentive
screening and health care provision to immigrant population, which
current immigration policies and official attitude do not favor.

Research needs in migrants’ health
MCP2-01
Differences in the frequency of primary care medical visits
between immigrants and Spanish nationals
*L. A. Gimeno Feliu1,2, M. Lasheras1,2, A. Eva3, I. Dolsac3, L. Luzón3 and M.
Magallón-Botaya2
1
Aragon Health Service, Health Center San Pablo, Zaragoza, Spain;
2
Aragon Health Sciences Institute, Zaragoza (Spain), Spain; 3Hospital
‘‘12 de octubre’’, Unit of Research, Madrid, Spain

To analyse the frequency of primary care medical visits of
immigrants with regard to the nationals in a publicly funded
universal health system, we conducted a retrospective descriptive
study of number of visits. We analysed all numbers of appointments from 20 primary care centres for 2007 to family physicians
based on data obtained from electronic medical records. The
number of visits was adjusted by sex and age using the reference
population from the health card data base. Direct standardization
was performed to avoid differences caused by population distribution bias. The total number of visits to family physicians per
year was considered the main variable. We analysed 2 553 763
appointments from a reference population of 1 018 160 people.
The average number of visits to primary care centres was lower in
the case of the immigrant population (adjusted value 1.5) than in
the Spanish group (adjusted value), a relation that was maintained
for all age and gender groups. All differences were statistically
significant (P < 0.05). Despite public opinion to the contrary,
immigrants make less use of public health services. This may be
due to better health, better use of the health system or other factors
such as the difficulty of access and legal status.

MCP2-02
A social health model supporting undocumented immigrants
in Italy
T. Lacovazzi, R. Ravinetto, L. De Fillippi, M. Saboriara, A. Oriti, F. Faraglia,
C. Lodesani and K. Moschochoritis
Médecins sans Frontieres, Rome, Italy

In 2008, 5.8% of Italian residents were foreigners. According to a
Report of the Ministry of Interior, in July 2007 some 750.000
undocumented migrants were present in Italy, most in Southern
ª 2009 The Authors
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areas. Current legislation (June 2009) gives undocumented
migrants the right to access to healthcare, without being reported
to the immigration authorities and subject to the issuance of an
identification code called STP (immigrants temporarily present) by
the national health system. The implementation of this legislation
(which at the time of writing is at stake because of a pending law
proposal on Public Security) has met enormous difficulties, due to
the lack of knowledge by the beneficiaries and/or the providers
themselves, lack of outreach activities and cultural mediation, and
ambiguity of the legal text. Since 2003, MSF has been operating in
Southern Italy, alongside the public health services, with the
objective of building appropriate skills and tools to meet the health
needs of the migrants. MSF has set up a model based on six levels:
(1) Health care to undocumented immigrants: based on an
outpatient system located within the structures of Local Health
System and interacting with the secondary level (specialists and
hospital). Successful examples of the model are the integrated
management of pregnancy and the assistance for psychiatric
disorders.
(2) Outreach: proactive outreach to bring the information on
available health care to the beneficiaries, carried out by cultural
mediators and social workers, has proven to be a key-factor to
maximize access to healthcare.
(3) Linguistic-cultural mediation: the use of qualified persons
belonging to the same linguistic and cultural areas of origin of the
beneficiaries, has proven to be a key-factor to build trust and
maximize access.
(4) Training on legal, socio/cultural and healthcare aspects,
targeting staff of National Health System.
(5) Legal advice on specific cases, with the broader aim of
providing standardized information to beneficiaries about their
rights.
(6) Advocacy aimed at fostering social change at national and
regional level.
The above findings show that it is possible to improve the access
to healthcare for undocumented migrants, provided that there is a
strong commitment of policy-makers and health system. Lack of
commitment, or the introduction of discouraging measures (for
instance, the risk of being reported to migration authorities) put at
stake the individual health and creates unnecessary health risks for
the community.

MCP2-03
Intercultural mediation as solution to linguistic and cultural
conflicts between health personnel and migrant patients and
a way to social integration
*A. Guionnet1,2, L. Estévez1, B. Navaza1, M. Navarro1, L. C. Martı́nez3 and
R. López-Vélez1
1
Hospital Ramón y Cajal, Infectious Diseases Department, Madrid, Spain;
2
Hospital Ramón y Cajal, Tropical Medicine, Madrid, Spain; 3Hospital
Ramón y Cajal, Patiente and Advice Liaison Service, Madrid, Spain

In the past 10 years, Spain became an attractive place for migrants
and the number of residents from other cultures grew up
significantly. Many immigrants do not speak Spanish, which
causes communication problems between health care professionals
and patients. Thus a multidisciplinary at our hospital recruited 18
men and women from different cultures to provide language
interpretation and management of culture conflicts in social and
health fields. The mediators received 100 hours of medical,
interpretation and mediation training and 125 hours of practical
training registering interventions (SPSS statistic program). The
mediators also passed an Acculturation Scale test (BISS2) before
and after the practices (Scores 1 = no stress/4 = manifest stress),
n = 11. Statistic analysis: Wilcoxon test for paired samples. During
two months and a half of practical training, the students
intervened 157 times. Languages most often used were English
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(23%), French (20%), Arab (15%), African languages like Wolof,
Pulaar and Bambara (14%), Russian (8%), Bulgarian (8%) and
Rumanian (7%). Departments requesting the service most frequently were the TMC (30%) and the Emergency dept. (23%).
69% of the interventions were first visits.
The mediators were 10 women and eight men coming from subSaharan Africa, Rumania, Bulgaria, Armenia, Morocco and LatinAmerica. The acculturative stress was reduced after the experience:
the average passed from 2.60 to 2.32, (P = 0.026). Perceived
discrimination was also reduced: from 2.49 to 2.19 (P = 0.045).
This experience shows the advisability of implementing a mediation service in hospitals and health centers in countries with a
high percentage of people from other cultures. It also reduced
acculturative stress and perceived discrimination in people from
other cultures.

Gender disparities in TB and HIV: evidences
and strategies
T3P4-01
Epidemiology of the HIV/AIDS epidemic: the reasons for the
increasing number of women infected with HIV in Eastern
Europe
*L. Burruano
IMS Health, Health Research and Outcomes, Gauting, Germany

Russian Federation and the Ukraine are among the European
countries with the most rapidly increasing number of newly
diagnosed HIV cases, mainly transmitted by intravenous drug users,
but also increasingly by sexual contact in the general population and
by mother-to-child-transmission. An example of the rapidly
spreading HIV/AIDS epidemic in the Russian Federation and the
Ukraine, and the impact of gender on HIV/AIDS will be analysed,
demonstrating the importance of integrating gender into HIV
programmes that increase women’s access to information. Evaluation of the reported HIV/AIDS cases from the official epidemiological register of the Ukrainian Centre for AIDS Prevention between
1995 and 2007, alongside data from the Moscow Centre for HIV/
AIDS Prevention since 1995. In 2007, 17 669 new HIV cases were
registered in the Ukraine and 44 713 new HIV cases in the Russian
Federation. In the newly registered cases of HIV, the proportion of
women rose in the Russian Federation from 13.0% in 1995 to 43%
in 2007 and in the Ukraine from 37.2% in 1995 to 41.9% in 2006.
There has also been a considerable increase in mother-to-childtransmission of HIV since 1995. Between 1987 and 1994 the
proportion of children among the people newly infected with HIV in
the Ukraine was 2.2%. In 2007 it was 19.4%. The reasons for the
increasing number of women infected with HIV in the Russian
Federation and in the Ukraine are, above all, that women and girls do
not have the knowledge or opportunities to make sure that they are
protected, or to demand protection from their sexual partners.
Women are often afraid of being tested for HIV in both countries in
case their diagnosis is disclosed. HIV infected people continue to be
stigmatised by relatives and friends, by co-workers and even by the
staff of the healthcare facilities they visit. The fear of encountering
prejudice from healthcare workers sometimes discourages women
from seeking medical care from the women’s health service; and, in
the event of an HIV infection being confirmed, from registering with
an AIDS centre or continuing to be examined at the women’s health
service. Other possible causative factors are increasing unemployment and impoverishment, especially among women, and an
increase in prostitution in Russia and in Ukraine, accompanied by
rising intravenous drug use among female sex workers.
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T3P4-02
HIV/AIDS and response of troubled youth
M. U. Farooq
STREET, NGO, Muzaffargarh, Pakistan

Islamic charities provide health, education and social services to
millions of people in Pakistan. But in Pakistan sexuality remains a
taboo topic. Through a questionnaire data on knowledge, attitude,
behavior and practices related to STIs/HIV/AIDS was collected
from 1200 male religious students and religious scholars from
randomly selected Islamic religious centers. 70% had friends of
opposite sex; due to strong religious values and restriction 30%
did not. 40% had kissing and only 18% had intercourse. During
intercourse only 3% used condoms. 42% consider that condoms
are used only for family planning purpose. 56% answered that
during intercourse use of condoms reduce sexual pleasure and
enjoyment. 32% used drugs and 38% did not know about STIs
and HIV/AIDS. Training of adolescent as peer educators is
recommended. Such information should be given to youth in a way
that does not challenge local norms and values. Problem-based
learning and participatory education for improving knowledge and
condom use and community-based interventions should be considered for STIs/HIV/AIDS prevention.

T3P4-03
HIV and sexual practices of transgender community in
Pakistan
M. U. Farooq
STREET, NGO, Muzaffargarh, Pakistan

On the bottom rungs of Pakistan’s social ladder, the eunuchtransvestites or Hijras scrape out a hard existence. Cultural
descendants of the court eunuchs of the Mughal Empire (1526–
1858), they now earn their living as beggars, dancers and
prostitutes. Most Pakistani cities have sizable Hijra communities,
divided into clan groups living mostly in slums and presided over
by a leader or guru. To assess risk behaviours including number
and type of sex partners, condom use, knowledge of STIs and
HIV/AIDS among hijras (eunuch) of Lahore, Pakistan, 200 hijras
were recruited through Respondent Driven Sampling and interviewed by a team of experienced interviewers. The mean age of
the respondents was 29.2 ± 6.3 years. 68.5% were illiterate; 23%
were married. Among married, 89% were married to women and
had 1–7 children. 60% nt had taken some hard drug (Cocaine,
Heroin, Morphine and Amphetamine) during the last 12 months
and 3% had injected drugs. 8% had sex with a woman during the
last year. During the last one week, 82% respondents had 1–21
new clients and 69.5% never used condoms; 21.5% had oral sex
with new clients. During the same period, 72% respondents had
1–12 regular clients and 71.5% of them never used condom while
7% respondents had 1–5 non-paying partners. During the last one
month, five hijras had paid women to have vaginal sex. 19% paid
another man for sex. Only 27.1% were not aware of any
symptom of sexually transmitted infections. 81.5% were familiar
with HIV/AIDS. However knowledge about its mode of transmission was faulty. Due to low level of accurate knowledge
regarding STI/HIV and pernicious risk behaviours, hijras may
become a potent source of HIV transmission, if necessary
remedial measures are not taken.
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T3P4-04
Awareness of HIV sero-status among pregnant women in
Northern Uganda: a cross-sectional assessment
*L. Cicciò and D. Sera
JSI/NUMAT, Monitoring and Evaluation, Gulu, Uganda

Awareness of own HIV sero-status is crucial for an effective
expansion of programmes to prevent mother-to-child transmission
(PMTCT) of HIV. This is the necessary pre-condition for enrolment into effective prophylaxis regimens to protect the baby from
infection and for referral towards further clinical assessment and
care, including anti-retroviral therapy. Health facilities in Uganda
are expected to provide with specific PMTCT data routinely in
order to facilitate an evaluation of the service performance.
However, these data are often irregular and incomplete with a
difficult estimate of the target population eligible for PMTCT
intervention. The Northern Uganda Malaria AIDS & TB
Programme (NUMAT) adopted the rapid and cost-effective LQAS
(lot quality assurance sampling) survey technique to measure
PMTCT-related indicators. Randomly selected women in reproductive age (15–44 years) that had given birth in the two years
prior to the survey were interviewed. A structured questionnaire
was used to examine ANC-related services they had attended
during their pregnancy. The survey was conducted in all nine
districts of the Central Northern Region of Uganda. 93% of the
793 respondents had attended ante-natal care at least once during
their last pregnancy, but only 66% eventually were aware of their
HIV sero-status. A number of missed sequential steps made this
possible. Although trained midwives are deployed in most antenatal clinics and provider-initiated HIV testing is recommended,
181 interviewed mothers (23%) were not counseled on HIVrelated issues and an additional 28 were not offered to be tested.
Some 27 more declined to be tested and despite availability of
rapid testing methods, 34 of those tested did not receive their test
result. Ultimately, those who reported having disclosed their result
to the partner were 483 (61% of all respondents). Interestingly,
only 414 (52%) of all mothers could mention the three ways of
mother-to-child transmission of HIV. Even with better availability
of PMTCT services through extensive training of health workers
and supply of HIV tests, still many opportunities for providing the
whole range of this service to pregnant mothers in Northern
Uganda are missed. There is need to tackle all related factors,
possibly starting from a detailed understanding why such opportunities get missed and a more scrupulous implementation of
existing PMTCT policy documents and guidelines.

HIV disease stage III or greater in multivariate models (incidence
rate ratio [RR]: 1.25; 95% confidence intervals [CI]: 1.05, 1.50;
P = 0.01). No significant relationship was observed between
vitamin D status and T-cell counts. Women with low vitamin D
status had a 46% higher risk of developing severe anemia over the
course of follow-up, as compared to women with adequate levels
of vitamin D (HR: 1.46; 95% CI: 1.09, 1.96; P = 0.01). Vitamin D
was also associated with a 42% lower risk of all-cause mortality,
when comparing the highest quintile of vitamin D with the lowest
(RR: 0.58; 95% CI: 0.40, 0.84; P < 0.01). If confirmed in
randomized controlled trials, low cost vitamin D supplementation
could be a simple method to prolong the time to initiation of antiretroviral therapy in HIV-infected patients, particularly in
resource-limited settings.

T3P4-05
Vitamin D status of HIV-infected women and its relationship
with HIV disease progression, anemia, and mortality
*S. Mehta1, E. Giovannucci1, F. Mugusi2, D. Spiegelman1, S. Aboud2,
E. Hertzmark1, G. Msamanga2, D. Hunter1 and W. Fawzi1
1
Harvard School of Public Health, Nutrition, Boston, USA; 2Muhimbili
University of Health and Allied Sciences, Dar es Salaam, Tanzania

Vitamin D has a potential role in slowing HIV disease progression
and preventing mortality based on its extensive involvement in the
immune system. We assessed vitamin D levels in HIV-infected
pregnant women at enrollment into a trial of multivitamin
supplementation (not including vitamin D) in Tanzania. These
women were followed up every month (median follow-up time:
69.5 months) and information on hemoglobin levels, T-cell
counts, HIV disease progression, and mortality was recorded. Cox
proportional hazards models and generalized estimating equations
were used to assess the relationship of these outcomes with vitamin
D status. Low vitamin D status (serum 25-hydroxyvitamin D
<32 ng/mL) was significantly associated with progression to WHO
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Diseases targeted for elimination. 1: leprosy
T4P7-01
Disability in people affected with leprosy: stigma, social
participation and discrimination
B. Sihombing1, *A. Wilder-Smith2, D. Hernani1, R. Yulihane1, M. Kasim1,
K. Beise1 and W. van Brakel3
1
Leprosy Control Programme, Jakarta, Indonesia; 2National University of
Singapore, Epidemiology and Public Health, Singapore, Singapore; 3Royal
Tropical Institute, Amsterdam, Netherlands

INTRODUCTION Leprosy programmes are hampered due to
the lack of data on leprosy-related disability and its consequences
on social participation and discrimination. We conducted a crosssectional house-to-house survey amongst persons affected by
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leprosy with disability in 5 districts in Indonesia: Subang (West
Java), Gresik, Malang (East Java), Bone and Gowa (South
Sulawesi). We obtained basic demographic data including age,
gender, marital status, employment status, WHO disability grading, and physical impairment. Standardized and validated general
disability survey tools were used based on generic methods and
instruments for disability and stigma, compatible with the International Classification of Functioning, Disability and Health (ICF)
conceptual framework Screening of Activity Limitation and Safety
Awareness (SALSA) scale, Participation scale, Jacoby-stigma scale
and Explanatory Model Interview Catalogue (EMIC) scale. 1358
people affected by leprosy were surveyed, mean age was 42.5 and
843 were male. 76.7% of people suffered from physical impairment (48.7% for grade 2 and 28.0% for grade 1). Almost 60%
had no limitation in executing daily activities due to their physical
impairment, however more than 60% of the people had problems
in participating in the community. Participation restrictions were
significantly associated with education level (P < 0.001), grade of
impairment (P < 0.001) and perceived stigma (P < 0.001). Physical impairments, activity limitations, participation restrictions,
and stigma are common among people affected by leprosy in
Indonesia. However, stigma and lack of social participation was
perceived as a worse problem than the physical impairments by
leprosy. Addressing the issues of stigma and social reintegration
and rehabilitation of persons affected by leprosy is an urgent need.

T4P7-02
Hansen’s disease endemic control in the Amazon
A. Lopez-Gonzalez
Association Comite Ipiranga, Foz do Iguaçu-Paraná-Brasil, Brazil

The 44th UN Health Assembly called for the eradication of
Hansen’s disease by 2005. In the triple frontier area (BrazilParaguay-Argentina) of the Amazon our priorities are training of
community health agents and health education, as health infrastructure is practically inexistent and it is difficult to maintain a
network of health professionals in the area over time. Our aim was
to intensify the prevention activities; to facilitate the treatment in
remote areas; to train community health workers (CKW) as key
agents for the eradication of the disease.
METHODS (A) Grotjanhto method as a screening method by
trained CWV of etiology, (B) Matise method (for the diagnosed
patients). From 1997 to 2008 we made 20 855 diagnoses,
undertook 3794 activities of prevention, 1997 activities of physical
rehabilitation, 6120 activities of social rehabilitation, 527 382
consultations in urban zone, 38 430 consultations in rural zone,
99 798 dermatological exams, 138 general campaigns and 107
CWV courses. The prevalence has diminished from 123.48 in 1986
to 16.48 in 2008. According to the WHO the disease should have
been under control since the beginning of this century, but endemic
regions lack a solid health system, hence our effort to train lay
health workers, who are usually the only ones who will remain in
place long enough. They have contributed to control the epidemic
making treatments acceptable and easier.

Miscellaneous on migrant health
MCP4-01
Sickle cell disease affected children: an increasing group of
children born in Europe from immigrant families
*R. Colombatti, C. Marin, A. Rossetto, C. Bodon and L. Sainati
Università di Padova, Clinica di Onco-Ematologia Pediatrica,
Dipartimento di Pediatria, Padova, Italy

Inherited haemoglobin disorders are an increasing global health
problem and SCD has become the paradigm of immigration
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haematology in Europe. Italy is a natural reservoir of SCD due to
the high frequency of both the S gene in the Sicilian population (2–
13%) and the beta thalassemia mutations in the Italian population
(6–11%). Globalization recently brought to the Northern Regions
immigrants from areas where SCD variants are even more
frequent. To describe social and clinical characteristics of children
referred to our Center with suspect of sickle cell hemoglobinopathies and determine specific health care needs of this unique
group of immigrant children., we set up a hub and satellite like
service to improve care for SCD patients in the Veneto Region in
order to grant minimum standards of care for all children even if
knowledge of SCD is still scarce. We performed a descriptive
analysis of the social and clinical information of patients accessing
our haematology outpatient clinic or inpatients services. 99
children were referred to our Center with suspect of SCD from
January 2002 to June 2009: 56 had SCD (43 HbS/HbS, 8 HbS/beta
thalassemia, 5 HbS/HbC), 32 were carriers (30 HbS/HbA, 2 HbC/
HbA), 6 are still under investigation. Mean age at SCD diagnosis
was 29 months (range: 1–130). 24 were M and 32 were F. Ethnic
background was heterogeneous: 79% were African, 9% from
South America, 7% from Italy and 5% from Albania. Moreover,
86% of the children came from first generation immigrant
families, 10% were Italians or born from mixed Italian/immigrant
couples and 4% were internationally adopted children. 43/56
(77%) were born in Italy and all live in the Veneto Region.
According to international guidelines tailored to our setting, SCD
children were placed of Amoxicillin Prophylaxis twice a day and
pneumococcal immunization. All patients follow a health maintenance protocol with scheduled visits and monitoring of organ
damage, including Transcranial Doppler (TCD) for primary stroke
prevention and cardiac ultrasound for prevention of pulmonary
hypertension. Major clinical events were: 13 Acute Chest Syndrome (ACS), 3 Strokes, 18 Severe Pain Crisis requiring hospitalization. 45 children were admitted at least once, with a total
number of 128 admissions. Eight children are on Hydroxiurea
Treatment for recurrent ACS and/or pain crisis and 5 are on
chronic transfusion regimen (3 on Erythrocytapheresis and 2 on
simple transfusion), mainly for primary or secondary stroke
prevention. SCD affected children represent an increasing group of
children born in Europe from immigrant families with specific
social and health care needs. Given the complex multidisciplinary
needs of these patients, Pediatric Health Services in Italy should
include diagnostic and therapeutic paths for the acute and chronic
manifestations of SCD such as TCD screening performance and
availability of Erythrocytapheresis.

MCP4-02
Undocumented female immigramts in the Netherlands have
unmet needs in sexual and reproductive health
*M. Schoevers, M. van den Muijsenbergh and A. Lagro-Janssen
Radboud University Nijmegen Medical Centre, Department Primary Care
and Community Care. Women’s Studies Medical Sciences, Nijmegen,
Netherlands

To assess which reproductive health problems and needs undocumented immigrant women have and what obstacles they experience
when seeking help for these problems or needs, we conducted a
descriptive study of 100 women, aged 18 and older, were recruited
through many different support organizations, general practitioners (GP’s), churches, midwives, recruiting posters and advertisements in local newspapers. Variety was sought according to age,
country of origin and reason for being undocumented. The women
expressed many obstacles and problems in seeking reproductive
health care, such as lack of information about reproductive health
services and contraception, problems with financing of services and
fear for deportation. This resulted in lack of or delayed pregnancy
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care (19% never attended any antenatal care), numerous pregnancy
related and obstetric problems, low use of contraception, a
considerable unmet need for contraceptive methods, very high
abortion rates (64.9/1000) and low rates of cervical cancer
screening. Also gynaecological and sexual problems were prevalent.
Exposure to sexual and physical violence in the past was frequently
reported: 28% and 45%. This was reported significantly less
frequent when a woman was accompanied by her husband/partner
during the interview. 71% of the women that reported sexual
problems were sexually abused. The reproductive health status of
undocumented female immigrants in the Netherlands is worrisome.
Most of these women are not able to exercise control over their own
reproductive and sexual health. There is an urgent need to empower
these women through information and education, and to strengthen
their personal skills. Routine screening for exposure to violence by
physicians is recommended. This should be executed in absence of
any companions. Further, the Dutch government should make
efforts to ensure adequate access to (free) reproductive health and
family planning services.

in the Autonomous Region of Aragon in 2006, using the
pharmaceutical billing database and the Aragonese Health Service
Users database for 2006. The studied population comprises
159 908 children, of whom 13.6% are foreign nationals. Different
utilization variables were calculated for each group. A total of
833 223 prescriptions were analysed. Utilization is lower for
immigrant children than in Spanish children for both DID (66.27
vs. 113.67) and average annual expense (€21.55 vs. €41.14).
Immigrant children consume fewer prescription drugs than Spanish children in all of the therapy groups, with the most prescribed
(in DID) being: respiratory system, anti-infectives for systemic use,
nervous system, sensory organs. Significant differences were
observed in relation to the type of drugs and the geographical
background of immigrants. Prescription drug utilization is much
greater in Spanish children than in immigrant children. There are
important differences regarding drug type and depending on
immigrants’ geographical backgrounds that suggest there are
social, cultural and access factors underlying these disparities.

MCP4-05
MCP4-03
In the relationship between physician and foreign patient the
linguistic misunderstanding is a lexical problem or a semantic
problem?
*E. De Blasio and R. Colasanti
Caritas, Comunication Project in Medicine, Rome, Italy

INTRODUCTION Problems in communication with health
care professionals contribute to the vulnerability of immigrant
patients. There are a lot of differences in the conceptualization and
categorization of the various parts of the body in the different
languages and cultures. This issue is fundamental in the relationship between physician and foreign patient and therefore in
transcultural medicine. Through a simple interview we asked
foreigners of different nationalities present in Rome to express in
their languages the next concepts of parts of the body: foot, leg,
hand and arm. In 52% of languages under survey, the English
concepts of foot and leg are expressed by a unique lexeme that
indicates the whole lower limb, in the same way the English
concepts of hand and arm are expressed by the same word that
indicates the whole upper limb; in 22% of languages under survey
the concepts of foot and leg are expressed by a unique word, but
hand and arm by two distinct words; in 9% hand and arm are
rendered by only one word, while foot and leg by two different
terms; 17% of these languages use different terms to indicate foot/
leg and hand/arm. For example: the tamil word Kal indicates the
whole lower limb both foot and leg. But if the doctor asks the
patient which part of Kal hurts him, the patient can use the word
Padam to refer to the part corresponding to the foot. In standard
Japanese hand and arm are translated from two distinct words (Te
hand and Ude arm) but there isn’t any distinction between foot
and leg, so they use the unique lexeme Ashi. The cultural-linguistic
difference between a physician and his foreign patient can cause
misunderstandings, delaying diagnosis or causing it to be mistaken
and leading to wrong therapeutic choices.
MCP4-04
Comparative study of paediatric prescription drug utilization
between the Spanish and immigrant population
*L. A. Gimeno Feliu1, F. J. Armesto1, R. M. Macipe Costa1, *E. Andres Esteban1,2
and R. Magallón Botaya1,2,3
1
Aragon Health Service, Health Center San Pablo, Zaragoza, Spain;
2
Hospital 12 de Octubre, Madrid, Spain; 3Aragon Health Sciences Institute,
Zaragoza, Spain

We studied the overall and specific differences in prescription drug
utilization between the immigrant and Spanish population residing
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 30–97

The experience of surgery ‘‘Salute senza Margini’’ dedicated
to immigrants without residence permit in the Health
District of Casalecchio di Reno of Azienda Unità Sanitaria
Locale (AUSL) of Bologna
*S. Moscardelli, S. M. Di Ciommo, S. Aristei, C. Veronesi, A. Larocca, S. Mellini,
A. Guerrieri, U. Zannoni, G. Pascali, M. Monti and R. Nicoletti
Azienda USL di Bologna, Distretto di Casalecchio di Reno, Casalecchio di
Reno (BO), Italy

This research refers to the ‘‘Salute Senza Margini’’, created for
immigrants without residence permit and the poorest instituted in
2002. We wanted to gain a clear understanding of the population
served, statistics about the diseases treated, the overall quality of
service provided. Data were extracted from case histories of users.
So far 747 immigrants have been treated under the policy (69%
were women). The average age was 25 years. Before 2007,
81%patients came from Eastern Europe, 38% from Romania. In
2007, when Romania and Bulgaria became members of the EU,
most patients were Moldavians (21%) and in 2008, Moroccans
(21%). Most immigrant women came to the surgery for obstetricgynaecological diagnosis (24%), gastrointestinal diseases (6%),
muscular pains (6%), and cardio-respiratory pathologies (7.5%).
This research showed that immigrants average age is pretty low;
contagious diseases are rare. Doctors have also noticed reticence
by users to answer their questions due to poor understanding of
the local language, perhaps related to a lack of education or
distrust.The surgery is a valuable asset for immigrants without
residence permits, and the activities of the surgery are going to be
monitored to assess their effectiveness. In the future cultural and
linguistic mediators will support doctors.

Diseases targeted to elimination. 2: filariasis,
teniasis
MCP4-06
Knowledge, attitudes and practices (KAP) study regarding to
malaria transmission and protection among Afghan refugees
and comparing with Iranian resident Southeastern Iran
*H. Basseri1, A. Raeisi1,2, K. Holakouie1,2 and K. Shahandeh1,2
Tehran University of Medical Sciences, Medical Entomology, Tehran, Iran,
Islamic Republic of; 2Iranian ministry of Public Health, Department of
Epidemiology and Biostatistics, Tehran, Iran, Islamic Republic of
1

Annually, 24–36% of malaria case in Beluchestan area occurs
among Afghani refugees. Afghan refugees’ knowledge on malaria
transmission and therefore protection are important because they
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enable local Health Services to manage malaria control among
Afghani refugees. To explore and investigate knowledge, attitude
and practices of Afghan refugees and Iranian residents with
respect to malaria transmission and protection, a cross-sectional
study was performed and 10% of target groups were selected by
systematic random sampling and then interviewed. 385 Iranian
and 390 Afghani refugees participated. 76.6% of Iranians and
60.1% Afghanis are familiar with typical symptoms of malaria
but nearly 50% of both groups did not know malaria transmission occurs by mosquito bites. About 90% of Afghanis stated
that they do not use any self protection against mosquitoes bite
during night, while 60% of Iranians use bed nets. Most Afghanis
sleep indoors during malaria transmission seasons without any
protection. Cross-border traffic of Afghani is an important factor
for persistence of malaria in Baluchestan area, as are life style and
lack of protective behaviour of refugees. Afghani communities
must be encouraged to participate in malaria control programmes.

T4P8-01
Factors influencing the microfilarial load of Onchocerca
volvulus six months after a first dose of ivermectin
*L. Grout1, S. Pion2, H. Nana-Djeunga3, J. Kamgno4, S. Wanji5 and
*M. Boussinesq2
1
DRASS Midi-Pyrénées, PROFET, Toulouse, France; 2IRD, UMR 145,
Montpellier, France; 3University Yaounde 1, Cameroon; 4Filariasis
Research Centre, Yaounde, Cameroon; 5University of Buea, Cameroon

Ivermectin (IVM) has two main effects on Onchocerca volvulus: a
microfilaricidal effect, inducing a rapid decrease in the microfilaridermia, and an inhibition of microfilarial release by adult female
worms (the so-called embryostatic effect) which lasts about
2 months. After this period, the progressive resumption of the adult
worms fecundity brings about a slow skin repopulation by microfilariae (mf). It has been shown that the repopulation rate may vary
largely between individuals, and we have tried to identify factors
that may account for this variability: individual data collected as
part of two clinical trials conducted in Cameroon were analyzed. In
both trials, microfilarial loads had been measured before (D0) and
6 months after a first dose of IVM (D180). In the first trial, in which
965 patients aged 5 years and over had been examined, individual
information on age, gender, and level of endemicity of the village of
residence was collected. In the second trial, which involved 97 males
aged 25 years and over who harboured at least 2 onchocercal
nodules, information on age and number of palpable nodules was
available. Multilevel negative binomial regressions were used to
assess which of these factors may have influenced the microfilaridermia observed on D180. After controlling on other possible cofactors, the loads on D180 were found to be higher in patients with
higher microfilaridermia on D0, in young individuals (respectively
1.7 and 1.5 times higher in subjects 5–9 and 10–14 years old,
compared to 20–34 year-old individuals), in males (1.4 times higher
than in females), in individuals living in villages with higher levels of
endemicity, and in subjects harbouring a higher number of palpable
nodules (2.3 and 2.7 times higher loads in subjects showing 3–4 and
>4 nodules, respectively, compared to subjects harbouring 2
nodules). Studies are ongoing on the possible emergence of suboptimal responses (SOR) of O. volvulus to IVM. The skin repopulation
rate by mf is one of the phenotypes used to detect such a SOR. Our
findings indicate that any analysis using this indicator should take
into account individuals factors that may be associated with a morerapid-than-expected reincrease in the microfilarial load several
months after IVM treatment.

72

T4P8-02
The Taenia solium genome project: progress report
A. Garciarrubio1, K. Estrada1, R. J. Bobes2, J. C. Carrero2, M. A. Cevallos2,
J. L. Fernandez2, G. Fragoso2, P. Gaytan2, V. M. Gonzalez2, M. J. Valenzuela2,
L. Jimenez2, M. S. Juarez2, A. Landa2, C. Larralde2, J. Limon Lasson2, L. Mendoza2,
J. Morales Montor2, E. Morett2, A. Sanchez2, E. Sciutto2, X. Soberon2, P. de la
Torre2, V. Valdes2, J. Yanez2 and *J. P. Laclette2
1
Instituto de Biotecnologia, UNAM, Molecular Microbiology, Cuernavaca,
Morelos, Mexico; 2Instituto de Investigaciones Biomédicas, Universidad
Nacional Autonóma de Mexico, Immunology, Mexico, D.F., Mexico

A consortium of key laboratories at the National Autonomous
University of Mexico is carrying out a full genomic project for
Taenia solium. This project will provide powerful resources for the
study of taeniasis/cysticercosis. The nuclear DNA content estimated
through cytofluorometry on isolated cyton nuclei was of about
270 Mb. Two probabilistic calculations based on shotgun sequenced genomic clones, resulted in size estimates for the haploid
genome of 110–130 Mb. A combined strategy with 454 and
capillary sequencing is under process. So far, we have achieved 9X
coverage by 454 pyrosequencing and 4.7X coverage by capillary
sequencing. Current assemblage still has over 30 000 contigs.
Recently, 30 fosmids were sequenced and used as reference to
validate our assemblies. The excessive fragmentation of the
assembly could be due to: cloning artifacts, contamination (~3–6%
of pig DNA), and diminished coverage. To complete the genome
assemble, new strategies of sequencing are been carried out, Whole
Genome Profiling and 454 FLX pyrosecuencing. Our estimates
suggest that 90% of the genes are already included. Besides genomic
sequencing, 61 997 clean ESTs have been obtained: 10 851 from
adult cDNA library, 5902 from larval libraries and 45 244 from a
larval full-Length cDNA library. Clusterization process produced
5632 contigs and 5911 singlets. Polymorphism study of contigs
shows that 564 are polymorphic genes. From the full-length cDNA
library 6709 non-redundant genes were identified. Average of gene,
intron and exon sizes was 2600–3200, 199–238 and 202–276
nucleotides, respectively. Four splicing leader sequences were
identified, three of them specific for Taenia and one related to SL
sequence in Echinoccocus. Genes ontology analysis revealed genes
encoding proteins involved in metabolism, genetic information
processing, environmental information processing, cellular processes and even genes related to human diseases such as cancer and
immune, neurodegenerative and metabolic disorders.

Access to reproductive health services
T5P2-01
Effects of women’s bargaining power on institutional delivery
and unmet needs for family planning in Burkina Faso
B. Nikiema
Université de Montréal, Médecine sociale et Pr’ventive, Montréal, Canada

To assess the effects of women’s bargaining power as measured by
their economic autonomy, their freedom of decision making and
acceptance of male dominance, in explaining the occurrence of
institutional delivery and unmet needs for family planning in
Burkina Faso. Multilevel logistic regressions were carried-out on
data from the 2003 edition of the Demographic and health survey
of Burkina Faso, to estimate the likelihood of giving birth in a
health center (Institutional delivery) among 7238 mothers who
gave birth to their youngest child within the 5-years preceding the
survey, and to estimate the risk of sustaining unmet need for family
planning (FP) among those who were married (N = 6901). Unmet
need for FP occurs when a fertile married woman who would
prefer to avoid pregnancy does use no FP method. Main
independent variables were the share of a woman’s contribution to
ª 2009 The Authors
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the household expenditure (economic autonomy), the extent to
which she has a final say on her own health and on the functioning
of the household (freedom of decision) and the extent to which she
believes that a husband is justified in beating his wife (acceptance
of male dominance). The association between these dimensions of
bargaining power and the dependant variables was examined
while controlling for the women’s characteristics, the household
socioeconomic status (SES), and contextual factors. Adjusted
models show that after controlling for the mother’s age, parity,
education, marital status and religion, the number of prenatal
visits, the household SES, and the type of residential area, the
likelihood of institutional delivery was higher among women who
shared at least 50% of the household expenses compared to those
who had no income (Odds Ratio [OR]:1.44; 95% Confidence
interval [CI]: 1.09, 1.91). Institutional delivery was less likely
among women with the highest score on the index of male
dominance (five out-of five) with a OR of 0.78 (95% CI: 0.63,
0.97) compared to women with the lowest score (zero out-of five).
There was no significant association with freedom of decision
making. Concerning unmet needs for FP, higher acceptance of
male dominance (OR: 1.23; 95% CI: 1.03, 1.45 for the highest
score), or lower decision making freedom (OR: 1.18; 95% CI:
1.03, 1.34 for the lowest score) were associated with higher risk of
sustaining unmet need, whereas economic autonomy was associated with a lower risk (OR: 0.74; 95% CI: 0.59; 0.94 for sharing
at least 50% of expenses). Lower bargaining power compromises
women’s access to health care independently of the household
socioeconomic status. These findings underscore the need for
thinking about how to overcome intra-household gender-related
barriers to acquiring health care in addition to currently promoted
solutions against economic barriers.

T5P2-02
The pregnant woman and her cultural context: the dialectic
of access at southern Mozambique
*M. C. Alvarez Degregori and A. Parruque David
Medicus Mundi Catalunya, Projects/Research, Barcelona, Spain

The lack of access to sexual and reproductive health care,
especially in developing countries, contributes to the high morbidity and mortality arising from health problems that should be
largely avoidable. Consequently, the Millennium Development
Goals for 2015 now target universal access in order to improve
maternal health. Access requires, however, that reproductive
health care services be available when needed. In fact, this implies
a dialectic between the supply of and potential demand for health
care. Due to this dialectic, the pregnant woman and her cultural
context constitute a key dimension, whose study and analysis are
generally ignored in public health policies. On the basis of
experience with the Safe Motherhood Program in southern
Mozambique, we used a health and ethnographic framework to
analyze the factors that affect the choices and the tortuous path of
treatment arising from obstetric complications in a society where
the supply of health care is plural. Those choices and courses do
derive not merely from kinship and gender relations and the
cultural logic about maternity, disease, risks and causality but also
from the socialization of experiences that individuals have with the
health services. Conditioned by the context of poverty, the health
system offers a fragile alternative for responding to the population’s medical needs. In this scenario, where access has health and
cultural dimensions, the present study about access analyzes the
meetings and misses between the health services and the population and furnishes a basis for a qualitative interpretation of the
indicators of sexual and reproductive health.
ª 2009 The Authors
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T5P2-03
Aama programme: a demand side financing to reduce
maternal and newborn deaths in Nepal
*S. Tiwari and B. K. Suvedi
SSMP, Safe Motherhood, Kathmandu, Nepal

Financial cost is a major barrier to women accessing maternal care.
A study in 2003 showed the cost of a normal health facility
delivery exceeded $80, including travel, medical fees and opportunity costs. In 2005, to offset travel costs a nationwide Maternity/
Safe Delivery Incentives Programme was initiated, providing lump
sum payments to all women delivering in public health institutions
and, in 25 low HDI districts, free services and institutional
subsidies. An independent evaluation (with 5503 samples) showed
the incentives had a positive impact on use of government services,
with an estimated 24% increase in the probability of a woman
who is aware of the incentives delivering in a government
institution. The impact was greatest among the bottom three
wealth quintiles and negligible among the top two, giving an
inherent impact on equity. In the 25 low HDI districts, where
delivery services were free, institutional deliveries increased more
significantly (by 9.3%) than in other study districts (average
1.1%), indicating the greater effectiveness of a combination of free
care with incentives to those women who delivered at the health
institutions. Following extensive inputs from researchers and
experts, from January 2009 the Government of Nepal introduced
the Aama programme, providing free delivery services (including
complication management) at all public health institutions with
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gradual expansion to teaching and community hospitals, plus
incentives to cover travel costs. With intensive public awareness
raising, this has the potential to substantially increase facility
deliveries and reduce the maternal and newborn deaths in Nepal.

T5P2-04
Access to emergency obstetric care in rural Zambia – linking
national data in a geographic information system
*S. Gabrysch1, S. Cousens1, J. Cox2 and O. Campbell1
LSHTM, Epidemiology and Population Health, London, UK; 2LSHTM,
Infectious and Tropical Diseases, London, UK
1

Maternal and neonatal mortality could be reduced if all women
delivered in a setting where a skilled attendant can provide
emergency obstetric care (EmOC) in case of complications. We
aimed to assess (1) all Zambian health facilities in terms of EmOC
provision, (2) their geographic distribution and population coverage and (3) how distance to an EmOC facility influences
women’s use of health facilities for delivery. We linked data from
the Zambian Census 2000, the Zambian Health Facility Census
2005 and the Zambian Demographic and Health Survey (DHS)
2007 using their geographic coordinates, which allowed us to
combine user and provider information on a national scale. Health
facilities were classified by whether they could provide any delivery
care, basic or comprehensive emergency obstetric care. Using a
Geographic Information System, we calculated coverage with
EmOC services using ward-level population data from the census
and determined straight-line distances to the closest health facility
of a certain level of care for all DHS clusters. Multivariable
multilevel logistic regression analyses were performed in STATA
to investigate the influence of distance on place of delivery for
3282 rural births between 2002 and 2007.
88% of Zambian health facilities offering delivery care are not
sufficiently staffed or equipped to save a mother’s life in case of
complications as they cannot provide Basic Emergency Obstetric
Care (BEmOC). Around half of the Zambian population lives
further than 15 km from a BEmOC facility; less than 10% in
urban areas and over 70% in rural areas. 48% of births to rural
mothers living within 5km of a BEmOC facility were delivered in a
facility, 39% of those living at 5–10 km and only 29% of those
living more than 15 km away from such a facility. Using the
natural logarithm of the distance in km and controlling for
confounding by other determinants of delivery care use such as
education and wealth, the odds of delivering in a facility setting
decreased by 30% (95% confidence interval: 9–46%, P = 0.008)

for each unit increase in distance. Lack of geographic access to
functioning EmOC facilities is an important reason why two thirds
of rural deliveries in Zambia still occur at home without skilled
care and why maternal and neonatal mortality remain high.
National data with geographic information can play a crucial role
in monitoring EmOC availability and can be used for planning
health facility upgrading. Eventually, this could contribute to
improving access to EmOC and to saving lives.

Chagas disease
T4P9-01
Imported Chagas disease in Italy: preliminary screening
results of selected immigrant populations
*M. Anselmi1, A. Angheben1, M. Degani1, S. Tais1, I. Spreafico2, E. Bonifacio3, F.
Gobbi1, M. Talamo1, M. Mangiagalli2, Fredi Suter4, G. Zavarise5 and Z. Bisoffi1
1
Ospedale Sacrocuore, Tropical Diseases, Negrar (Verona) , Italy; 2Mangiagalli Hospital, Obstetric Clinic, Milano, Italy; 3Sacrocuore Hospital, Obstetric Clinic, Negrar (Verona), Italy; 4Spedali Riuniti, Infectious Diseases,
Bergamo, Italy; 5Sacrocuore Hospital, Paediatrics, Negrar (Verona), Italy

Historically limited to Latin America, recently Chagas disease
(CD) has become an increasingly important problem among
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immigrants to non endemic countries. To assess the prevalence of
T. cruzi infection among risk groups for CD in northern Italy, we
screened (in 2009, with two different serologic tests) four main
groups of subjects: (I) 98 pregnant Latin American women
attending the referral Obstetric Clinic of Mangiagalli Hospital,
Milan, in the first half of 2009; (II) 99 Bolivian subjects in
Bergamo (Lombardy); (III) 99 adopted children screened at the
Child tropical unit, S. Cuore Hospital of Negrar, Verona; (IV) 155
Italian travellers/expatriates and 113 immigrants examined at the
Centre for Tropical Diseases (CTD) of the same hospital. We used
a particle agglutination test (ID-PaGIA, Dia-Med) or a recombinant ELISA (Bioelisa, Biokit), followed by an immune chromatografic test (Rapid test Chagas, Cypress Diagnostics). A case
was defined by two different, concordant positive tests. The overall
prevalence of T. cruzi infection was 7.8% (46/591). Prevalences in
the four grous were: Among pregnant women, 1% (1/98, a
Bolivian woman); among Bolivian residents in Bergamo, 23% (23/
99, plus 8 patients who had discordant results); among adopted
children, 4% (4/99 cases, plus one discordant); among patients
examined at our Centre, 6.7% (18/268): 15% immigrants (17/
113) and 0.6% (1/155) Italians (an acute case in a traveller to
Brasil). We found a high prevalence among Bolivian residents,
while prevalence was much lower in all other nationalities.
Screening is warranted for all Bolivian residents in Italy and for
blood (or organ) donors coming from endemic countries. Moreover, considering the risk of congenital transmission, as well as the
severity of CD in children (an age at which the treatment is more
effective), we also propose to test also all Latin American women
of child bearing age.

T4P9-02
Chagas disease in Spain: results of a public health program
tailored to migrants from Latin-America
*M. Navarro, A. Guionnet, A. Pérez de Ayala, Y. Quintero, L. Estévez, B. Navaza,
J. Pérez-Molina and R. López-Vélez
Hospital Ramón y Cajal, Tropical Medicine, Infectious Diseases
Department, Madrid, Spain

In order to adapt informative chats and preventive strategies about
Chagas disease aimed to Latin-American migrants living in Spain,
a survey was developed by our Tropical Medicine Center (TMC)
about ways of transmission, symptoms and diagnosis of Chagas
disease. The program was carried out in Madrid from December
2007 to May 2009. Migrants from Latin-America living in
Madrid, Spain, completed a questionnaire: some attending for the
first time the TMC and some in NGOs before an educational chat
given by a physician from the TMC, who could resolve the
participants¢ doubts. After the chat, a rapid diagnosis test was
offered to the participants. Results were analyzed with Chi-square
test. P<0.05 was considered statistically significant. 556 LatinAmerican migrants completed the questionnaire: 287 attending the
TMC and 269 in NGOs. 257 migrants from endemic areas
received the chat in NGOs and 149 were tested in situ. Those from
Bolivia met at NGOs were analyzed. 207 participants from
Bolivia, 61% were women. Mean age 33 years (1–68 y). 34.5%
came from rural areas (n = 197). Educational level: 83% secondary or higher. 10% had never heard about Chagas disease, 64%
knew that it is caused by a parasite and 38% that it is endemic
from Latin-America (n = 187). Answering about ways of transmission: triatomine vector 88%, blood transfusion 44%, mother
to child 43% (n = 185); solid organ transplant 21% (n = 168).
Only 47.5% believe that it is possible being asymptomatic and
infected by T. cruzi (n = 177). About clinic: Chagas disease can
involve heart (70%) or intestine (17.5%), n = 178. From July
2008 we offered the participants a rapid test to diagnose the
ª 2009 The Authors
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infection. Since then, 149 migrants from Bolivia heard the chat and
85% stated their intention to do the test (n = 137). Finally, 115
participants were tested: 91 were negative and 24 were + for T.
cruzi infection. 17 (70.8%) are actually attending theTMC.
Migrants from Latin-America living in Spain are not well informed
about Chagas disease and it ways of transmission. More than half
of those surveyed were unaware of vertical transmission, although
the majority of them were child-bearing age women. Public Health
Programs like this show efficacy and a good acceptance. This
highlights the need to improve similar initiatives tailored to
migrant population from Chagas endemic areas in order to
approach them and inform them about the disease, and where to
go for diagnosis and follow-up.

T4P9-03
Intracellular cytokines in Chagas’ disease and HIV infection
*T. R. Tozetto Mendoza1, D. de Moraes Vasconcelos2, K. Yaqub Ibraim3,
A. M. Cristovan Sartori3 and M. A. Shikanai Yasuda3
1
Instituto de Medicina Tropical de São Paulo- Universidade de São Paulo,
Lab. Virologia LIM 52, São Paulo, Brazil; 2Faculdade de Medicina da
Universidade de São Paulo, Dermatologia e Ambulatório de manifestações
Dermatológicas e Imunodeficiências Primárias, São Paulo, Brazil;
3
Faculdade de Medicina da Universidade de São Paulo, Departamento de
Moléstias Infecciosas e Parasitárias, São Paulo, Brazil

Chagas¢ disease and HIV infection are associated with a depression
of T cell response and disturbances of cytokines networks. The
mechanisms involved in host–parasite interaction in patients
simultaneously infected by Trypanosoma cruzi and HIV are not
well understood. The purpose of our study was to describe the
specific profile of cytokines of patients with Chagas¢ disease and/or
HIV patients, using flow cytometry assay to detect intracellular
accumulation of cytokines on peripheral blood mononuclear cell
after 72 hours of in vitro antigen stimulation (trypomastigote
antigen). Brefeldin-A, phorbol and ionomycin and control without
trypomastigote antigen were employed. Fifty volunteers were
analysed. Frequency of cytokines on TCD4 and TCD8 cells from
co-infected (HIV and T. cruzi) patients (n = 11), control group of
healthy volunteers without HIV and without Chagas’ disease
(n = 15), patients with chronic Chagas’ disease (n = 10) and HIV
infected patients (n = 14) were compared. The average of age and
the minimum and maximum value of age in years was of 48 (35–
63), 31 (22–50), 43 (26–60) and 41 (25–57) years old, respectively.
Average values of CD4 in the groups were: 511, 961, 865 and
511 cells/mm3, respectively. CD8 average values were: 824, 1215,
855 and 970 cells/mm3, respectively. The results suggested a
distinct pattern of cytokines on different cell phenotypes (TCD4 e
TCD8) among the studied clinical groups. The analysis of
intracellular accumulated cytokines into cells after in vitro T. cruzi
antigen stimulation demonstrated lower proportion of TCD4+/IL2+ in the Chagas’ disease patients group, with or without HIV
infection, than in the control group without these infections
(P = 0.0011). Moreover, our study showed lower proportion of T
CD4+/IFN-g+ cells in patients with Chagas’ disease than in the
control group (P = 0.0120). Such data are concordant with a
modulation of the immune response aiming to reduce the cellular
damage to myocardium. On the other hand, parasite antigen seems
to induce a decrease of the proportion of TCD4+/IL-2+ cells and
TCD4+/IFN-g+ cells, and, in a minor level of the proportion of
TCD8+/IL-2+ cells in the control group, HIV+ group and coinfected group. Furthermore, the decrease of the proportion the T
CD8+/IFN-g+ cells from HIV infected patients is highly suggestive
of the inhibitory property of T. cruzi antigen and possibly absence
of a regulatory action of T cells in this group.
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T4P9-04
Age-group analysis of benznidazole treatment-related
adverse events in children and adolescents in three Chagas
disease programs in Bolivia, 2002–2009
W. Chambi1, T. Ellman1, S. Castillo1, O. Yun2, *M. A. Lima3 and P. P. Palma3
1
Médecins Sans Frontières/Médicos Sin Fronteras, La Paz, Bolivia, Bolivia;
2
Médecins Sans Frontières/Doctors Without Borders, New York, USA;
3
Médecins Sans Frontières (MSF-OCBA), Barcelona, Spain

In Bolivia, where about 15% of people are infected, Médecins Sans
Frontières (MSF) has provided free Chagas diagnosis and treatment for children and adolescents in Entre Rı́os (2002–2006) and
Sucre (2005–2008), and for all age groups up to 50 years old in
Cochabamba (2007-present). We report preliminary adverse event
findings stratified by age group for patients <18 years old treated
with benznidazole in these resource-limited settings. We retrospectively analysed routinely collected patient data from three
MSF programs in Bolivia. T. cruzi-positive were treated with
benznidazole. Treatment-related adverse event frequency and type
were analysed by age group: <5, 5–9, 10–14, and 15–18 years old
in all three programs. A total of 2657 patients <18 years of age
were treated with benznidazole for Chagas disease. Benznidazolerelated adverse events were observed in 30.7% (816/2657) of
patients overall in all three programs, 20.2% (538/2657) of
adverse events were cutaneous, 6.6% (176/2657) gastrointestinal,
and 3.8% (102/2657) neuromuscular. Most adverse events were
mild. Four cases required hospitalisation. No deaths occurred in
treated patients. Adverse events increased with age: 13.3% (24/
180) among all patients <5 years old; 27.8% (241/866) 5–9;
31.6% (404/1279) 10–14; and 44.3% (147/332) 15–18. In three
Chagas care programs in Bolivia, 30.7% of patients <18 years old
treated with benznidazole developed an adverse event. Frequency
of side effects increased with age, more than tripling from children
<5 years old to adolescents 15–18 years old. This age-related
increase likely impacts treatment adherence and thus potentially
efficacy in older patients. Observer variability in the documentation of adverse events likely explains much of the risk variations
reported overall and per age group. Greater awareness of side
effects and their impact is necessary to improve acceptance and
safety of treatment among health workers and communities.
Although most were mild, the high rate of adverse events
underlines the need for new, less toxic, more effective treatments,
including pediatric formulations and shorter treatment durations.

T4P9-05
Poor tolerance of nifurtimox among Latin American adult
immigrants with chronic Chagas disease
*Y. Jackson, L. Gétaz, A. Tardin, T. Collipal - Von Wyl, E. Alirol and F. Chappuis
Geneva University Hospitals, Community medicine and primary care,
Geneva, Switzerland

Nifurtimox and benznidazole are the only validated drugs for the
treatment of Chagas disease. As indication for treatment has
mainly focused on children until recently, there are little data on
the tolerance of these drugs in adults. The objective of this study
was to describe the tolerance of nifurtimox in a cohort of adults
patients (age >16 years) with chronic Chagas disease. Between
June 2008 and July 2009, all patients diagnosed with Chagas
disease at the Geneva University Hospitals were offered treatment
with nifurtimox 8-10 mg/kg/d for 60 days in the absence of
contra-indication(s) such as age >50 years, prior history of
complete anti-chagasic treatment, concomitant psychiatric illness
or neurologic disorder (including epilepsy), allergy to nifurtimox,
pregnancy or lactation, renal or hepatic insufficiency, advanced
cardiac or digestive tract chagasic involvement, or unfeasible
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medical follow-up during treatment. Physical examination, serum
creatinin, liver function tests and complete blood count were done
at days 0, 7, 21 and 60. The intensity and causality of adverse
events were assessed using the Common Terminology Criteria for
Adverse effects Events (CTCAE), version 3.0. Of 130 patients
diagnosed with chronic Chagas disease, 124 patients could be
assessed for treatment. One or more contra-indication(s) for
nifurtimox therapy was present in 39 patients: age >50 years
(n = 13), imminent departure from Switzerland (n = 9), prior
history of treatment (n = 7), intercurrent medical problems (n = 7)
and pregnancy (n = 3). In addition, 3 patients refused treatment.
Nifurtimox was initiated in 82 patients but was definitely stopped
in 33 (40.2%), due to the occurence of grade 2–4 adverse event(s),
including severe allergic reactions. Moreover, a majority of
patients complained of mild to moderate neuropsychiatric adverse
reactions (insomnia, irritability, memory loss, anxiety) that did not
require interruption of treatment. The full safety data is under
analysis and will be presented during the congress. Nifurtimox is
poorly tolerated among adults with chronic Chagas disease and
necessitates close medical monitoring. Despite the absence of
direct comparative data, benznidazole is likely to be a better
treatment option in this age group. There is an urgent need for
safer and more practical treatments for Chagas disease.

T4P9-06
Age-group analysis of Trypanosoma cruzi seroprevalence in
children and adolescents in three Chagas disease diagnosis
and treatment programs in Bolivia, 2002–2009
T. Ellman1, W. Chambi1, L. Vargas Loza1, S. Castillo1, O. Yun2, M. Rojas Cortez3,
*M. A. Lima4 and P. P. Palma4
1
Médecins Sans Frontières/Médicos Sin Fronteras, La Paz, Bolivia; 2Médecins Sans Frontières/Doctors Without Borders, New York, USA; 3Programa
Nacional de Chagas, Ministerio de Salud y Deportes, Bolivia; 4Médecins
Sans Frontières (MSF-OCBA), Barcelona, Spain

In Bolivia, Médecins Sans Frontières (MSF) has provided free
Chagas diagnosis and treatment for children and adolescents in
Entre Rı́os (2002–2006) and Sucre (2005–2008), and for all age
groups up to 50 years old in Cochabamba (2007-present). We
report preliminary T. cruzi seroprevalence rates stratified by age
group for patients <18 years old screened in these resource-limited
settings. We analysed routinely collected patient data from three
MSF programs in Bolivia. Patients were diagnosed for T. cruzi
using two serological diagnostic tests, and those with two positive
tests were confirmed as seropositive for Chagas disease. From
2005, Chagas Stat-Pak  rapid diagnostic test was used for
screening. Seroprevalence rates were analysed by age group: <5, 5–
9, 10–14, and 15–18 years old in all three projects. Diagnostic
screening showed that seroprevalence increased by age group in all
three projects. In the age group <5 years old, seroprevalence partly
reflects mother-to-child transmission, which occurs in 1–5% of
births from infected mothers. In the older age groups, seroprevalence rates reflect time exposed to risk of infection. The rapid rise
in rates, particularly in rural Entre Rı́os, reflects ongoing vector
transmission prior to 2005. Sucre and Cochabamba have lower
rates reflecting their urban settings, but migration from rural areas
and increasing presence of vectors ensure that infection risks
remain high. Relatively successful vector control in the last 8 years
greatly reduced intra- and peridomicillary presence of the vectors
in much of Bolivia. However, lack of guaranteed funding for
vector control points to an important danger of increased
transmission in the coming years, as well as to insecticide
resistance. The high seroprevalence seen in even young children
highlights the massive treatment needs in both children and adults
from these populations.
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Gender-based violence and unsafe abortion:
public health issues
T5P3-01
The violence of silence: Tanzanian girls, poverty and illegal
abortion in times of HIV
G. Van den Bergh
Bergen University College and University of Bergen, Centre for International Health, Bergen, Norway

The study addresses the implications of illegal abortion policies
and practices while focusing on Tanzanian schoolgirls. During
extensive anthropological fieldwork in urban and rural Tanzania,
participant observation was combined with focus-group discussions, in-depth interviews, role-plays, as well as a survey. Participatory research with pupils and teachers was pursued. A youthfriendly clinic was run through collaborative research with health
workers. In spite of the HIV epidemic, schoolgirls had poor access
to preventive sexual health education and services. Moreover,
some contraception is perceived as inappropriate, or as endangering their fertility, and perception of own HIV risk is low. When
unmet needs resulted in unwanted pregnancy, abortion strategies
were opted for spanning from life-threatening self-medication with
various abortifacients, to the secret and expensive use of modern
health services. To obtain a safe hospital abortion, girls needed
social and economic support by a parent or by the man who made
them pregnant. The intervention became more costly the more
advanced the pregnancy was. Stages of pregnancy and the health
risk an abortion implied seemed to play little role in decision
making. Girls often suffered moral reprobation and the illegality of
abortion in overburdened clinics did seldom allow for quality preor post-abortion counselling. For some girls, this resulted in the
repetitive use of abortion as a means of contraception. Moreover,
the lucrative benefits of the clandestine practice might help
perpetuate its riskiness. Silence and implicit agreement about the
illegitimacy of girls¢ sexual activity and use of contraception, and
the illegality of abortion uphold and even promote the occurrence
of unsafe abortion. In times of HIV, these clandestine practices
endanger younger and poorer girls even more. Sexual- and
reproductive health rights and integrated quality services by means
of information, counselling and care were poorly accessible. This
suggests the need for critically rethinking appropriate sexual health
promotion for youths, as well as abortion laws. Legal and political
restrictions blocking safe services, and systematic skill training of
teachers and health workers should be addressed if the maternal
health goal of the MDGs is to be reached, especially in conditions
of poverty and in the era of HIV.

T5P3-02
Is female genital cutting beginning to decline in Ethiopia?
S. Rahlenbeck and *W. Mekonnen
Addis Abeba University, Addis Abeba, Ethiopia

To investigate which factors and attitudes are associated with
disfavouring female genital cutting in women of reproductive age
in Oromia region, Ethiopia, we aimed to find factors that will help
future programs in directing efforts towards the elimination of the
practice. We evaluated representative data from a double-stratified
sample (n = 2221) of women aged 15–49 ys, taken within the
Demographic and Health Survey in 2005. 88% of women (1964/
2221) reportedly had undergone FGC and three percent mentioned
(51/1910) the most serious form (‘pharaonic’, infibulation). There
was no difference in prevalence between urban and rural women
and those belonging to Christian or Islamic fate. Median age, at
which the procedure was undertaken, was 6.2 years. 64% (1385/
ª 2009 The Authors
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2175) favoured the discontinuation of the practice, 30% (646/
2175) favoured its continuation. 56% (544/966) of Islamic women
favored discontinuation compared to 70.5% (805/1142) of
Christian women. About 80% of women accepted domestic
violence. There was a strong influence of education on the
behaviour with the odds of favouring FGC discontinuation
increasing by 20% for each year of additional schooling. In logistic
regression analysis, educational level, own FGC experience,
religious affiliation and self empowerment were factors significantly associated with the favouring of discontinuation. FGC is
still widely practised in women in this region, but signs of a change
in women’s perceptions are visible and encouraging. Future
programs need to be particularly directed towards the illiterate
population in Oromia region; the topic should be incorporated
into the curricula of primary schools already. In addition, projects
need to focus on reducing partner violence and strengthening the
self-empowerment of women, thus improving women’s status in
society.

T5P3-03
Atrocities against dalit women in India: an analysis of lay press
reports
*S. Sweni1, P. Thirumalaikolundusubramanian1 and R. Meenakshisundaram2
1
University of Debrecen, Medical and Health Science Center, Debrecen,
India; 2Madras medical college, Chennai, India

To analyze the various atrocities faced by dalit women (DW),
online versions of six leading Indian English daily newspapers
(Times of India, The Hindu, The Tribune, The New Indian
express, The Telegraph and Hindustan Times) were searched using
various combinations of the key words- dalit, rape, harassment,
atrocities and woman. Data collected from 1st January 2006 to
31st December 2008 were classified into the type of atrocities,
number of episodes reported from various states of India, support/
remedial measures provided by the police, government organizations and others. Data were analyzed by simple descriptive
statistics. 113 women including seven minors (<18) were affected
in 76 incidents as reported in lay press. Common atrocities
reported were rape (42%), gang rape (11%), attempted rape (9%),
murder (9%), forced stripping (5%) and medical negligence
(denial of admission in hospitals). The highest numbers of cases
were reported from rural areas and the state of Uttar Pradesh
(22%). In 21% of the cases, the police refused to lodge a complaint
against the accused or fiddled the reports, in 4% policemen were
the perpetrators. Higher caste men and politicians were accused in
17% and 13% of the cases respectively. Common contributing
factors observed were land dispute, money, family quarrels and
caste issues. In isolated cases, DW were refused use of the roads
used by higher caste, their huts were damaged, they were refused
to use the land allocated to them by the government. Dalit women
face discrimination due to caste, class, gender and lower socio
economic status. Lack of awareness and illiteracy amongst the DW
contribute further. A fear of social stigma prevents many women
from reporting the cases, which make them prone to various
undetected sexually transmitted diseases (STDs) and continued
harassment despite constitutional provisions. Also the media
reports should be taken as complaints and investigation process
initiated to identify the truth and provide remedial measures
[social, economical, legal and medical]. Women’s empowerment
and economical independence will reduce the occurrence of such
events. Various government agencies should have a helpful attitude
and approach to prevent such atrocities. Equally existing
machineries may be geared for surveillance and containment of
atrocities.
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Confronting avian flu and the new global
threats
T6P3-01
Abstract withdrawn.

T6P3-02
Abstract withdrawn.

T6P3-03
Open-label phase 1/2 study to assess the safety and
immunogenicity of two different doses of a vero cell-derived,
whole virus clade 2 h5n1 influenza vaccine in healthy
volunteers aged 21–45 years
*A. Wilder-Smith, K. Yuen, D. Hui, H. Oh, N. Barrett, B. Pavlova, H. Ehrlich and
P. Tambyah
National University of Singapore, Epidemiology and Public Health,
Singapore, Singapore

Availability of effective vaccines against highly pathogenic avian
influenza H5N1 viruses is an urgent global public health priority.
A Vero cell-derived whole virus, non-adjuvanted vaccine against
a clade 1 strain (A/Vietnam/1203/2004) developed by Baxter was
shown to be immunogenic and well tolerated. The H5 hemagglutinin has meanwhile evolved into many phylogenetically
distinct clades and subclades, in particular clade 2. This Phase 1/
2 clinical study was conducted to investigate the safety and
immunogenicity of two different dose levels of a non-adjuvanted
clade 2 (A/Indonesia/05/2005) H5N1 influenza vaccine. 110
healthy adult male and female subjects were randomized 1:1 to
receive 2 vaccinations 21 days apart of the whole virion, Vero
cell-derived influenza vaccine containing either 3.75 lg or 7.5 lg
H5N1 hemagglutinin antigen, clade 2.1 strain A/Indonesia/05/
2005, in a non-adjuvanted formulation. Safety was assessed by
occurrence of local and systemic adverse events. Microneutralization (MN) and single radial hemolysis (SRH) assays were used
to evaluate immune response. The vaccine was well tolerated
after two vaccinations 21 days apart at a dosage of either
3.75 lg H5N1 HA antigen/0.25 mL or 7.5 lg H5N1 HA
antigen/0.5 mL, with a follow-up until 180 days after the first
vaccination. No serious adverse reactions occurred. Rates of
subjects with an MN titer associated with protection (‡1:20)
against the vaccine strain A/Indonesia/05/2005 after the second
vaccination were 82.7% and 86.5% in the 3.75 lg and 7.5 lg
dose groups respectively. Seroconversion rates for MN and SRH
21 days after vaccination (as compared to baseline), exceeded the
CPMP criterion of >40% in both dose groups after the second
vaccination. Cross-reactivity against a heterologous clade 1 strain
(A/Vietnam/1203/2004) was also demonstrated by MN and SRH
analysis. Logistic regressions and covariance analyses did not
show a dose-dependent response. The H5N1 influenza vaccine
against clade 1 strain A/Indonesia/05/2005 was well tolerated
and immunogenic in adults after two vaccinations, as shown by
cumulative serological data of neutralizing antibodies (MN) and
SRH and induced a cross-neutralizing antibody response, with
no dose effect observed.

T6P3-05
Event-based surveillance for emerging infectious diseases in
the EU/EFTA
*F. Santos-O’Connor, J. Mantero, P. Vasconcelos, T. Mollet, M. Ciotti and
D. Coulombier
European Centre for Disease Prevention and Control, Preparedness and
Response Unit, Stockholm, Sweden
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We set out to describe how the European Centre for Disease
Prevention and Control (ECDC) carries out its mandate f speedy
detection of health threats in order to enable early and efficient
response. To fulfil it, ECDC has implemented epidemic intelligence activities, an indicator (traditional public health surveillance) and event-based surveillance. The latter is crucial for
surveillance of emerging diseases. It includes formal sources such
as information shared daily by national health authorities across
the EU via the Early Warning and Response System on Health
Threats, and informal sources such as an average 600 news
reports per day from across the globe looking for signals that
could herald an outbreak. These sources produce about 30 daily
unusual health events or signals which need to be assessed for
their public health relevance, generating public health alerts
which are investigated, monitored using a self-developed IT tool
(Threat Tracking Tool) and communicated. From the start of
epidemic intelligence activities in July 2005 up to the end of
2008, ECDC monitored 696 health threats. During 2008, ECDC
monitored 250 threats compared to only 99 in 2005, 179 in 2006
and 168 in 2007. Of the threats monitored during 2008, 68%
occurred in Europe, 9% in Asia, 7% in Africa and 7% in the
Americas. Half of the threats monitored in 2008 were related to
diseases of environmental or zoonotic origin, followed by food
and water-borne diseases (22%), vaccine preventable diseases
(12%), tuberculosis (5%) influenza (4%), hepatitis, HIV, STI and
blood borne infections (1%) and antimicrobial resistance and
health care associated infections diseases (1%). 5% of threats
were related to the mass gathering events and natural disasters.
The most common pathogen responsible for threats monitored in
2008 was Legionella pneumophila, which accounted for 34% of
all monitored threats. ECDC has achieved an efficient system of
detecting emerging health threats through epidemic intelligence
activities. The system has improved along with its development,
detecting an increasing number of public health relevant threats
year by year. Most threats monitored by ECDC correspond to
diseases of environmental or zoonotic origin.

Dealing with the returning traveler
MCP5-01
Prospective multicentre evaluation of the expert system
Kabisa Travel in diagnosing febrile illnesses occurring after a
stay in the tropics
*R. Demeester1,2,3, E. Bottieau1, Z. Bisoffi4, A. Pini5, J. Wetsteyn6, L. Visser7,
D.T. Tendero8, M.-J.P. Delgado9 and J. Van den Ende1,2
1
Institute of Tropical Medicine, Clinical Sciences, Antwerp, Belgium;
2
University Hospital of Antwerp, Unit of Tropical Diseases, Antwerp,
Belgium; 3University Hospital St Pierre, Department of Infectious diseases,
Brussels, Belgium; 4Sacro Cuore-Don Calabria Hospital, Centre for
Tropical Diseases, Negrar, Italy; 5University of Brescia, Institute for
Infectious and Tropical Diseases, Brescia, Italy; 6Academic Medical Centre,
Department of Infectious Diseases, Tropical Medicine and AIDS,
Amsterdam, Netherlands; 7Leiden University Medical Centre, Department
of Infectious Diseases, Leiden, Netherlands; 8University General Hospital
of Alicante, Department of Internal Medicine, Imported Diseases and
Clinical Parasitology Consult, Alicante, Spain; 9Clinic Hospital of
Barcelona, Department of Tropical Medicine, Center for International
Health, Barcelona, Spain

Kabisa Travel is an expert system that has been developed in
2006 by the Institute of Tropical Medicine of Antwerp, Belgium.
Its performance in diagnosing febrile illnesses in travelers
returning from the tropics was good in a retrospective single
center study. The study purpose was to assess the diagnostic
accuracy of Kabisa Travel compared with that of treating travel
physicians. From December 2007 to April 2009, travellers with
fever after a stay in the tropics were included prospectively in a
multicentre non-inferiority trial conducted in 10 travel clinics
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Table 1 for MCP5 – 01 Number and proportions of correct diagnoses (top 1 and top 5 ranking) made by clinicians and by Kabisa Travel
detailed by diagnosis
Top 1 ranking

Top 5 ranking

Clinicians

Kabisa

Clinicians

Kabisa

Reference Diagnoses (n)

n (%)

n (%)

n (%)

n (%)

Tropical diseases (n = 133)
Falciparum Malaria (n = 59)
Non Falciparum Malaria (n = 22)
Dengue (n = 25)
Rickettsial infections (n = 8)
Enteric fever (n = 8)
Chikungunya (n = 4)
Amebic liver abscess (n = 4)
Other tropical diseases (n = 3)
Cosmopolitan diseases (n = 68)
Bacterial enteritis (n = 14)
Infectious mononucleosis like syndrome (n = 13)
Respiratory tract infections (n = 11)
Skin/soft tissue infection (n = 5)
Tuberculosis (n = 5)
Hepatitis A (n = 4)
Leptospirosis (n = 4)
Genitourinary infections (n = 3)
Other infections (n = 9)
Non infectious causes (n = 4)
Total (n = 205)

104 (78)
57 (97)
12 (55)
21 (84)
5 (62)
5 (62)
0 (0)
3 (75)
1 (33)
38 (56)
10 (71)
3 (23)
4 (36)
4 (80)
5 (100)
4 (100)
3 (75)
2 (67)
3 (33)
1 (25)
143 (70)

110 (83)
54 (91)
17 (77)
23 (92)
5 (62)
6 (75)
0 (0)
3 (75)
2 (67)
36 (53)
10 (71)
1 (8)
5 (45)
5 (100)
3 (60)
4 (100)
2 (50)
3 (100)
3 (33)
1 (25)
147 (72)

123 (92)
58 (98)
19 (86)
23 (92)
6 (75)
8 (100)
4 (100)
3 (75)
2 (67)
56 (82)
14 (100)
9 (69)
8 (73)
5 (100)
5 (100)
4 (100)
3 (75)
3 (100)
5 (56)
2 (50)
181 (88)

123 (92)
59 (100)
20 (91)
24 (96)
6 (75)
7 (87)
2 (50)
3 (75)
2 (67)
56 (82)
14 (100)
8 (61)
11 (100)
5 (100)
3 (60)
4 (100)
3 (75)
3 (100)
5 (56)
1 (25)
180 (88)

based in the Netherlands, Italy, Spain and Belgium. Clinicians
were asked to register electronically their most probable
diagnoses first. Then they entered clinical and laboratory data
obtained during the first 36 hours, resulting in a probability
ranking by Kabisa Travel. The ultimate diagnosis confirmed by
bacteriology, parasitology and/or serology was considered as the
reference. A survey of the clinical utility was also conducted. Of
246 registered cases, 205 with confirmed diagnosis were
included. The male-to-female ratio was 1.85 and the mean age
was 35 years (range: 0.5–73); 60% of patients were western
travellers or expatriates; sub-Saharan Africa was the most
frequent place of stay (58%), followed by Southeast Asia (24%)
and Latin America (11%). Clinicians and Kabisa Travel ranked
first the correct diagnosis in 70% and 72% of the cases
respectively and cited it within the top 5 ranking both in 88% of
them (Table 1). Clinicians estimated that they had been
influenced by the expert system for the choice of further
investigations in 16% of the cases, and that they had been
helped for finding the correct diagnosis in 24%. These proportions were significantly higher for the missed reference diagnoses,
compared to those found (48% vs. 12%; P < 0.001 and 48% vs.
21%; P = 0.005). Kabisa Travel performed as well as experienced clinicians in diagnosing febrile illnesses occurring after a
stay in the tropics. Kabisa Travel helped the clinicians more
often in choosing tests and finding the correct diagnosis when
this diagnosis was not immediately considered.
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MCP5-02
Recognition of tropical illness in the returned traveller by
healthcare professionals working in an Irish university
teaching hospital
*G. Flaherty, A. Scott and T. O’Brien
National University of Ireland, Galway, Ireland

Healthcare workers practicing in Ireland are increasingly likely to
encounter tropical illness in the returned traveller. This study
aimed to establish the awareness of tropical diseases and the need
for education in tropical medicine in a sample of front-line
healthcare professionals working in a major Irish teaching hospital. A questionnaire was administered to a sample of doctors and
nurses working in University Hospital Galway in Ireland. The
survey recorded details of the tropical medicine training of the
participants. The ability of respondents to take a travel history, to
recognise tropical illness in a returned traveller and to demonstrate
awareness of the geographical distribution of tropical diseases was
evaluated. Fifty healthcare workers completed the survey (29
doctors and 21 nurses). The majority of medical respondents
(76%) were non-consultant hospital doctors. Most of the doctors
(72%) and nurses (57%) in the survey had not previously worked
in a tropical or sub-tropical region. The majority of doctors (66%)
and nurses (90%) had not received formal training in tropical or
travel medicine. The training received by doctors was considered
to be less than satisfactory in 38% of cases. This study reveals a
low level of knowledge of tropical medicine amongst a sample of
healthcare workers who are increasingly likely to be called upon to
assess the returned tropical traveller. Deficiencies were highlighted
in the ability of these professionals to record a comprehensive
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travel history and to recognise specific tropical illnesses based on
knowledge of their typical clinical presentation and geographical
distribution. Opportunities for training in tropical medicine should
be provided to this group.

MCP5-03
Italian rickettsioses surveillance study (IRiSS): imported and
autochtonous tick-borne spotted fever (SFG) rickettsioses
1

2

2

3

4

4

*A. Beltrame , Z. Bisoffi , M. Anselmi , T. Zauli , L. Tomasoni , M. Gulletta ,
G. Magnani5, F. Prati5, G. Gaiera6, C. Norberto6, P. Parola7 and D. Raoult7
1
Azienda ospedaliero Universitaria, Clinic of Infectious Disease, Udine,
Italy; 2Centre for Tropical Diseases – S. Cuore Hospital, Negrar, Verona,
Italy; 3Clinic of Infectious Diseases – S.M. delle Croci Hospital, Ravenna,
Italy; 4Clinic of Tropical and Infectious Diseases – University of Brescia,
Brescia, Italy; 5Clinic of Infectious Diseases – S. Maria Nuova Hospital,
Reggio Emilia, Italy; 6Clinic of Infectious Diseases – S. Raffaele Hospital,
Milan, Italy; 7Unité des Rickettsies, Faculté de Médecine, Marseille, France

The aspecific manifestations of tick-borne spotted fever group
(SFG) rickettsioses, together with the scarce availability of
laboratory tests, may be responsible for underestimation of such
disease. In this observational prospective study patients were
recruited at the Gruppo di Interesse e Studio Patologie di
importazione (GISPI) centers. Definitions: imported rickettsioses,
with development of 3 symptoms/signs characteristic of rickettsioses within £10 days after returning from endemic regions;
autochthonous rickettsioses, with development of 3 symptoms/
signs typical of rickettsioses in a patient without international
travel in the last 10 days. A definitive diagnosis was made on the
basis of the serological test result positive for tick-borne SFG
rickettsiae. From 9/2005 to 9/2009, a total of 26 suspected cases
of tick-borne SFG rickettsioses were observed. Eight patients
(30.8%) were confirmed imported rickettsioses. Six patients
(75%) were female. Median age was 63.5 years (range, 44–
66 years). Seven patients (87.5%) reported a trip in South Africa
and 1 (12.5%) in Mozambique. The median exposure time in the
rickettsioses-endemic area was 9 days (range, 9–15 days). The
attack rate of rickettsioses in a group of 8 tourists who visited
Kruger National Park was 50%. A tick bite or tick-handling was
reported by 7 patients (87.5%); 6 patients reported more than 3
tick bites. Patients had fever (8 cases), inguinal lymphadenopathy
(7 cases), eschars (7 cases), myalgias (6 cases), headache (5
cases), generalized maculopapular rash (4 cases), arthralgia (4
cases), neck muscle myalgias (3 cases), neurological syndrome (1
case). The median delay between the date of return and the onset
of fever and rash were 5 days (range, 2–11 days) and 8.5 days
(range, 5–12 days), respectively. Five patients (62.5%) had a
single eschar whereas 2 had multiples. All were localized on the
legs. The median delay before being seen at a clinic after return
was 25 days (range, 14–38 days). None patients needed hospitalization. All patients were treated with doxycycline with
clinical improvement. Subsequently, we compared clinical features of patients with confirmed tick-borne SFG rickettsioses and
those showing typical clinical symptoms/signs without definitive
serologic evidence. The median time from illness onset to acutephase and convalescent-phase serum testing in negative patients
was similar (8 days and 32 days, respectively). The presence of
eschars was significantly more common in patients with diagnosis of tick-borne SFG rickettsioses (P = 0.03). People travelling
to Africa are exposed to a significant risk of acquiring tick-borne
SFG rickettioses. Empiric treatment based on epidemiological
and clinical features can reduce rickettsia morbidity in elderly
patients.
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MCP5-04
Migration and tuberculosis in the European Union
*F. Santos-O’Connor, V. Hollo, C. Ködmön, V. Prikazsky, I. Steffens and D.
Manissero
European Centre for Disease Prevention and Control, Programme on
Tuberculosis, Stockholm, Sweden

ECDC has produced an updatable report on migration and
tuberculosis in the EU to support Member States integrating migrant
health into national policies. It presents data analysis, evidence
summary, interpretation and guidance on interventions in the field of
migration and tuberculosis. The downward trend in TB across most
of Europe has been interrupted by the re-emergence of TB among
vulnerable populations, including cases in migrants from highly
prevalent countries. In 2007, 21% of reported cases were of foreign
origin. 27 countries reported ‘area of origin’ of TB foreign cases:
Asia (32%), Africa (26%); other EU/EEA/EFTA countries (10%),
other European non-EU/EEA/EFTA countries (11%). Between 2001
and 2007, notifications among nationals decreased in nearly all
countries but foreign origin cases increased up to 2005, decreasing in
2006 and 2007. There is evidence that TB among the foreign-born is
occurring in younger groups and is associated with higher treatment
failure and poor outcome.The incidence and prevalence of drug
resistant TB in low incidence countries is associated with migrants
from countries that have a higher prevalence of drug resistance.
Migrants may be at risk of reactivated infection because of
homelessness and inadequate nutrition. Many also develop primary
TB due to exposure to other infected migrants. Limited access to
health care delays early diagnosis and treatment. However, many
molecular epidemiological studies show that the risk of TB transmission from migrant to host populations is low. Although the risk
of TB spread from migrant to host communities in Europe appears
to be low, the decline of TB in these countries has been interrupted
by cases among migrants from highly-prevalent populations. Poor
living conditions increase migrants’ risk for new or reactivated TB
infection. This has implications for public health in Europe, where
prevention and control programmes should be adapted to the
changing patterns of migration and TB epidemiology and health care
services should address the specific needs of migrant populations.

Malaria epidemiology and control
T2P5-01
Multiplicity of Plasmodium falciparum infection following
intermittent preventive treatment in infants
I. Danquah1, U. Buchholz1, E. Dietz2, P. Ziniel3,4 and *F. Mockenhaupt1
1
Charité - University Medicine Berlin, Institute of Tropical Medicine &
International Health, Berlin, Germany; 2Charité - University Medicine
Berlin, Institute of Biometry and Clinical Epidemiology, Berlin, Germany;
3
Northern Region Malaria Project, Tamale, Ghana; 4Rush University,
Chicago, Ghana

Intermittent preventive treatment in infants (IPTi) with sulfadoxine-pyrimethamine reduces malaria episodes by 20–59% across
Africa. Possibly, however, this may interfere with the development
of immune mechanism including premunition. Defined as protection from superinfection due to persisting infection, the magnitude
of premunition can roughly be estimated by assessing the multiplicity of infection (MOI), i.e. the number of distinguishable
Plasmodium falciparum clones per isolate. In 1086 children from
northern Ghana and at 15 months of age, we examined premunition as reflected by MOI with P. falciparum six months after
they had received their second dose of IPTI or placebo. MOI was
assessed by msp1/2 typing. During the first year of life, MOI
remained rather stable, and increased only slightly by 15 months
of age. At that age and by PCR, 20% (216/1086) of the children
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were infected with P. falciparum. The number of distinguishable P.
falciparum clones was similar in children having previously
received IPTi (mean, 2.22) or placebo (mean, 2.35; P = 0.5).
Likewise, the proportion of polyclonal infections did not differ
between these groups (68% vs. 70%; P = 0.8). Children with
polyclonal infections at 15 months of age were one-third less likely
to experience malaria episodes until their second birthday than
children with mononclonal infections (P < 0.05). Reassuringly,
IPTi appears to have no undesirable impact on the development of
premunition during infancy.

T2P5-02
Impact of the introduction of artemether-lumefantrine as
first line treatment policy on malaria transmission and under
five mortality in two rural districts of Tanzania
*B. Genton1, A. Kabanywanyi2, M. Alexander2, A. Malila2, R. Schlienger3 and C.
Lengeler1
1
Swiss Tropical Institute, Public Health and Epidemiology, Basel, Switzerland; 2Ifakara Health Institute, Ifakara, Tanzania; 3Novartis Pharma,
Basel, Switzerland

The deployment of artemisinin-based combinations (ACT) is
assumed to reduce malaria transmission and overall under five
mortality. So far there is no clear demonstration of the health
effects of ACT in highly endemic areas of Africa. As part of the
ALIVE [Artemether-Lumefantrine (AL) In Vulnerable patients:
Exploring health Impact] project, we aimed at assessing the impact
of the introduction of AL as first line treatment for uncomplicated
malaria on parasite prevalence, anaemia and underfive mortality.
Parasite and anaemia prevalence rates were obtained by repeated
cross-sectional surveys conducted in two rural districts (Kilombero
and Ulanga) during the sulfadoxine-pyrimethamine (SP) era (2005
& 2006) and by one survey 18 months after AL introduction
(2008). Mortality rates were obtained through a continuous
demographic surveillance system (DSS) covering about 100 000
individuals in the same districts. Mortality rates of children under
five years were compared during the SP era (2005 & 2006) with
that of 2007 & 2008, which corresponds to the first 24 months of
AL implementation. For malaria transmission, 5903 persons were
assessed in 2005, 6324 in 2006 and 4557 in 2008. Parasite
prevalence in the whole population was 11.4% in 2005, 13.6% in
2006 and 11.0% in 2008. Prevalence of anaemia in children under
five years was 17.8% in 2005, 9.7% in 2006 and 10.1% in 2008.
Use of insecticide-treated bednets was 35%, 36% and 44%,
respectively. Under five mortality rate per 1000 person-years was
27.0 in 2005; 23.1 in 2006 and 21.3 in 2007. These data show
stable transmission rates after the switch from SP to AL. No
additional impact of AL on malaria transmission 24 months after
its introduction was observed. A possible explanation might be
that the level of endemicity was already quite low before AL
implementation and thus an effect was less likely to be detected on
the short-term. Mortality data showed a steady decline of under
five mortality from 2005 to 2007. Since the mortality decline did
not change before and after AL implementation, it is unlikely that
the mortality reduction between 2006 and 2007 is the result of the
change in treatment policy. More data are required to assess the
health and transmission benefits of ACTs.

T2P5-03
Anopheles resistance against pyrethroid insecticide in urban
areas and villages with different agriculture practices in the
Nouna region, Burkina Faso
*V. Louis1, T. Schöer1, N. Sagnon2, A. Badolo2, M. Guilbeogo2 and O. Müller1
1
Heidelberg University, Tropical Hygiene and Public Health, Heidelberg,
Germany; 2University, Ouagadougou, Burkina Faso
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The purpose of the study was to determine resistance level against
deltamethrin, one of the main pyrethroid insecticide used to
impregnate bed nets, in Anopheles mosquitoes that are a major
malaria vector in the Nouna region, Burkina Faso. We tested the
hypothesis that Anopheles insecticide resistance may vary depending on agriculture practices and use of insecticide in households in
human settlements. Anopheles mosquito larvae were collected from
ponds and temporary larval habitats within human settlements
situated in zones having the following characteristics: zone 1, three
villages where cotton agriculture was practiced and insecticide used
extensively; zone 2, three villages with no cotton agriculture and
little insecticide use; and zone 3, four sectors of the semi-urban
town of Nouna. The larvae were transported to the insectarium in
Nouna where they matured into adult mosquitoes. The bioassays
were performed on adult mosquitoes that were put in contact with
recently distributed bed nets from the corresponding settlement,
positive control surface consisting of a standardized 0.5% deltamethrin-impregnated paper, or a negative control surface with no
insecticide. For each mosquito batch the percentage of mosquitoes
dead after 24 hours was recorded. Chi square tests were used to
determine statistical significance, which was set at 5%. A total of
167 bioassays involving 5856 adult mosquitoes from 10 sampling
locations were performed. After exposure to the test surface for
24 hours, the percentage of dead mosquitoes was 4% (56/1411) for
the negative control, 89% (532/598) for the positive control, and
73% (2821/3847) for bed nets. In villages with no cotton
agriculture, 85% (1120/1321) of adult mosquitoes were dead after,
exposure to impregnated bed nets compared to 71% (940/1317) in
villages with adjacent cotton agriculture and 63% (761/1209) in the
town of Nouna. The difference among the three zones was
statistically significant (P < 0.001). These preliminary results suggest that Anopheles mosquitoes are less sensitive to deltamethrin
insecticide in villages with adjacent cotton agriculture where
insecticides are used regularly and in urban areas where the use of
insecticide within households may be more widespread. Although
impregnated bed nets still provided protection against Anopheles
mosquitoes in addition to being a physical barrier, their effectiveness to combat malaria will be reduced.

T2P5-04
The relevance of understanding residence and mobility
patterns for forest malaria control in south east asia: the case
of the Ra-glai in Vietnam
*K. Peeters1, X. Nguyen Xuan2, A. Erhart1,2, T. Ngo Duc1,2, H. Le Xuan1,2,
T. Le Khan1,2 and U. D’Alessandro1,2
1
Prince Leopold Institute for Tropical Medicine, Parasitology, Antwerp,
Belgium; 2NIMPE, Hanoi, Viet Nam

New and innovative malaria control strategies are required in
settings where standard control measures have shown to have a
limited impact. One of such contexts are the Ra-glai ethnic
minority communities living in Ninh Thuan, one of the 17 forested
and mountainous provinces of Central Vietnam where most
malaria morbidity and mortality occurs. Due to the sylvatic nature
of the main malaria vector An. dirus, the dependence of the local
population on the forest for subsistence -as is the case for many
impoverished ethnic minorities in South-East Asia- further
increases malaria exposure. Between July 2005 and September
2006, a multi-method study was carried out triangulating a
malariometric cross-sectional survey in a random sample of 3685
Ra-glai and qualitative data from focused ethnography, including
community based field work. To meet work requirements during
the labor intensive malaria transmission season, the Vietnamese
Ra-glai slash and burn farmers combine living in government
supported villages along the road with living in a home at their
fields in the forest. This double residence and mobility pattern
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directly influences the use of bed nets and hammock nets and,
therefore, also the success of current malaria control programs.
Despite the increased risk for malaria at their fields in the forest,
bed net use was only half as common at fields (41.6%) as in
villages (84.6%). The same applied for the use of long lasting
insecticidal hammocks in the evening and at night (23.6% at the
fields in the forest and 56.1% in the villages; under trial
conditions). While malaria control policies target the villages,
ethnic minority farmers are most at risk for malaria on their fields
in the forest, their main residence during the rainy and malaria
transmission season. New control strategies are required directly
focusing on slash and burn farmers exposure at their fields. These
findings further highlight the fact that the progressive confinement
of malaria to minority groups and settings in Vietnam, as is the
case for other Southeast Asian countries, implies that further
success in malaria control is linked to research into the specific
characteristics of these populations at risk.

T2P5-05
Extended follow-up of children who received sulfadoxinepyrimethamine for intermittent preventive antimalarial
treatment in infancy (IPTi)
*R. Kobbe1, B. Hogan2, S. Adjei3, O. Adjei4 and J. May2
1
University Medical Centre Eppendorf, Department of Paediatrics, Hamburg, Germany; 2Bernhard Nocht Institute for Tropical Medicine, Infectious
Disease Epidemiology, Hamburg, Germany; 3Ministry of Health, Ghana
Health Service District Health Directorate, Agona Ashanti Region, Ghana;
4
Kumasi Centre for Collaborative Research in Tropical Medicine, Kumasi,
Ghana

Intermittent preventive antimalarial treatment in infancy (IPTi) is
regarded a potential malaria control measure. In a time of
willingness to increase malaria control programs in Africa, the
risks and benefits of IPTi with sulfadoxine-pyrimethamine (SP) are
intensively discussed among researchers and responsible public
health specialists, while more data are needed to guide evidencebased decision making. To investigate possible negative imprints of
IPTi towards development of anti-malarial immunity, clinical
rebound effects or late adverse events, children who participated in
a SP-based IPTi study were actively followed-up five years after
start of recruitment. This cross-sectional survey took part in the
rural Afigya Sekyere district of the Ashanti Region in Ghana, an
area of intense perennial malaria transmission. Clinical malaria,
parasitemia, high-density malaria, and anemia were compared
between children who formerly received SP or Placebo at 3, 9 and
15 months of age during the original study. IgG antibody levels
against crude P. falciparum lysate (PfLIgG) were measured by
enzyme linked immunosorbent assays and correlated with the
frequency of preceding malaria infections. Baseline characteristics,
outcomes variables and PfLIgG of both study arms were compared
by contingency (v2) and nonparametric (Wilcoxon) tests, considering P-values <0.05 as significant. 82.2% (730/887) of children of
the original study could be reached and baseline characters were
not different between study groups. More than three years after
suspending IPTi with SP primary and secondary outcomes
variables were not significantly different between the SP and
Placebo group. Importantly, reported sicknesses, dermatological
reactions and hospital admissions were similar frequent in both
study arms. PfLIgG showed a positive correlation with former
malaria incidence rates and still tended to be higher in children of
the placebo group. The survey showed no clinical rebound effects
related to former SP treatment that might hinder implementation
of SP-based IPTi in areas of intense malaria transmission.
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T2P5-06
Bayesian geostatistical modeling of Angola Malaria Indicator
Survey data
*L. Gosoniu and P. Vounatsou
Swiss Tropical Institute, Public Health and Epidemiology, Basel,
Switzerland

The 2006–2007 Angola Malaria Indicator Survey (AMIS) is the first
nationally representative household survey in the country assessing
coverage of the key malaria control interventions and measuring
malaria-related burden among children less than 5 years of age. The
Angola MIS data were analyzed to produce the first smooth map of
parasitaemia prevalence in the country. Bayesian geostatistical
models were fitted to assess the effect of interventions after
adjusting for environmental, climatic and socio-economic factors.
Non-linear relations between parasitaemia risk and the environmental predictors were modeled by categorizing the covariates and
by employing B-splines and P-splines curves. Model based predictions estimating the parasitaemia risk at unobserved locations were
obtained via Bayesian kriging. Combining estimates of parasitaemia prevalence with the number of children under 5, estimates of
infected children in the country were obtained. Model fit and
prediction were handled within a Bayesian framework, using
Markov chain Monte Carlo (MCMC) simulations. Geostatistical
model predicted the highest risk of the disease in the central and
north part of the country. The population-adjusted prevalence
ranges from 3.76% in Namibe province to 32.65% in Malanje
province. The odds of parasitaemia in children living in a household
with at least 0.2 ITNs per person was by 41% lower (CI: 14%,
60%) that in those with fewer ITNs per person. The estimates of the
burden of malaria obtained in this study are important for planning
and implementing control interventions and for monitoring the
impact of prevention and control activities. Information on the
infected children could be compared to existing levels of service
provision to identify underserved populations and to target
interventions to high priority areas.

T2P5-07
The epidemiology of P. falciparum in Uganda: a population
study in Mulanda, Eastern Uganda
*R. Pullan1, H. Bukirwa2, S. Staedke1,2, R. Snow3 and S. Brooker1,3
London School of Hygiene and Tropical Medicine, Infectious and Tropical
Diseases, London, Kenya; 2Uganda Malaria Surveillance Project, Kampala,
Uganda, Kampala, Uganda; 3KEMRI-Wellcome Trust Collaborative
Programme, Nairobi, Kenya
1

Malaria is a leading cause of morbidity and mortality in Uganda,
accounting for over 30% of all deaths that occur before the fifth
birthday. Surprisingly however there are few detailed descriptions
of malaria within communities in Uganda, despite the usefulness of
such information to target control at local levels. We report an agestratified, spatially explicit study of malaria infection in a rural
community in eastern Uganda. In 2008 a cross-sectional survey was
conducted in four villages in Mulanda, a sub-district in eastern
Uganda, to investigate prevalence and density of Plasmodium
infection. All permanent residents were invited to participate; blood
smears were collected from 1844 individuals aged between
6 months and 88 years (91% of the population). Demographic,
household and socio-economic characteristics were combined with
environmental data using a Geographical Information System.
Spatial statistics and Bayesian hierarchical models were used to
explore patterns of malaria infection and assess the influence of
individual, household and environmental risk factors. Overall, 709
individuals were infected with malaria (39%). Prevalence was
highest in those aged 5–9 years (64%); parasite density peaked
earlier at 3 years. In total, 68% of households owned at least one
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bednet although only 27% of school-aged children reported
sleeping under a net the previous night. In multivariate analysis, risk
of infection was highest amongst children aged 5–9 years (OR 2.97;
95% CI 2.01–4.43) and remained high in older children (OR 2.14;
95% CI 1.43–3.24). Infection risk was lower for those that reported
sleeping under a bednet the previous night (OR 0.73; 95% CI 0.57–
0.95) and living more than 750 m from a rice-growing area (OR
0.64; 95% CI 0.45–0.91). After accounting for clustering within
compounds, there was no evidence for an association between
infection prevalence and socio-economic status, and no evidence of
spatial clustering. Community surveys are an important tool for
quantifying the burden of malaria in endemic populations and
assessing the coverage and impact of existing interventions. These
findings confirm that malaria transmission in this region is
hyperendemic, whilst bed net usage remains inadequate and
strongly associated with risk of malaria. Results also demonstrate
that much of the clustering of infection within high risk compounds
can not be explained by spatial, socio-economic or demographic
factors, pointing to other household and family factors influencing
the distribution of malaria in this community.

Women, children and migration
MCP6-01
Eosinophilia and hyper IgE in immigrant children with
helminthic infestations
*C. Manzardo1, M. De Pieri2,3, B. Treviño1, S. Otero4 and J. Cabezos1
1
Institut Català de la salut, Tropical Medicine and International Health Unit
Drassanes, Barcelona, Spain; 2University of Padova, Infectious Disease
Specialization School, Padova, Italy; 3Autonomous University of Barcelona,
Master in International Health and Tropical Medicine, Barcelona, Italy;
4
Hospital de la Vall d’Hebrón, Preventive Medicine Service, Barcelona,
Spain

In immigrant patients, the presence of eosinophilia suggests the
possibility of helminthic infestations. Immigrant children coming
from countries with high prevalence of helminths present a high risk
for developing either symptomatic or asymptomatic infestations
and eosinophilia and hyper IgE can be a clue for starting an
exhaustive diagnostic work-up. Our aims were to determine the
presence of intestinal and tissular helminthic parasitosis in pediatric
immigrant population and the possible association between global
helminth infection with both eosinophilia and total IgE level. We
undertook a retrospective descriptive study on pediatric immigrant
population referred to the Barcelona Drassanes Tropical Medicine
Unit between May 2001 and December 2007. Inclusion criteria
considered was patients from Africa, Asia, and Latin America aged
under 16 years. 276 pediatric patients attended in our unit during
the study period, with a mean age of 8.1 years and a sex distribution
of 51.8% men. Half of them where African origin (50.2%) followed
by Latin America (31.1%) and Asia (18.7%). We found helminth
parasite infection in 180 patients (65.2%) of these, 23% had more
than one helminthic parasite and 31% a coinfection with a protozoa
parasite. The presence of eosinophilia in infected patients compared
to non-infected was higher (61.1% vs. 26% P < 0.0001) as well as
the mean level of eosinophils (974.5 vs. 440.1 P < 0.0001). This
difference was not related to sex or age distribution, but did show an
association with African origin (56.4% vs. 43.6% P = 0.046). The
presence of hyper IgE and mean IgE levels where also associated
with parasite infection (82.6% vs. 17.4% P < 0.0001 and 1087.2
vs. 418.4 P = 0.012 respectively). In this case, hyper IgE was related
to sex (65.2% in men vs. 42.8% in women P = 0.003), age
distribution (67.4 vs. 32.6 in older and younger than 8 respectively
P < 0.0001), and African origin (62% vs. 38% P = 0.018). Considering specific subgroups of parasites, the association to both
eosinophils and total IgE where only seen for geohelminths
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 30–97

(P < 0.001) and filariae (P < 0.01). No correlation between IgE and
eosinophils was detected. Presence of eosinophilia and/or hyper IgE
in immigrant children seems closely correlated with presence of one
ore more helminthic parasites. An exhaustive diagnostic work-up,
possibly in a specialized centre, should be performed in order to
exclude helminthic infestations in this class of patients.

Dengue: novel diagnostic makers and
vaccine development
T4P10-01
Comparison of a NS1 capture enzyme-linked immunosorbent
assay with conventional and real time PCR for diagnosis of
primary and secundary acute dengue virus infection
*A. F. Tateno1, L. S. V. Boas1, A. O. Guilharde2, M. D. Turchi2, C. M. Martelli2,
J. Levi1, C. S. Pannuti1 and V. A. U. Souza1
1
Instituto de Med. Trop.- USP, Virology - LIM52, São Paulo, Brazil;
2
Instituto de Patologia Tropical e Saude Publica Universidade de Goias,
Goiania, Brazil

Serological tests such as MAC-ELISA have low sensitivity for early
dengue diagnosis. Molecular tests for detection, identification and
quantification of virus are extremely important to diagnose during
the early stages of disease. However, they remain expensive. Recent
studies evaluated NS1-based ELISA as a novel diagnostic marker of
acute dengue virus infection. NS1 is a highly conserved glycoprotein
that is essential for viral replication. The aim of this study was to
compare a commercial NS1 assay (Platelia dengue NS1 – Bio-Rad
Laboratories, Marnes La Coquette, France) with two molecular
tests (Multiplex and Real time PCR). Acute-phase serum specimens
from 175 patients (63 with primary and 112 with secondary dengue
infections) were tested by Multiplex and Real time PCR and 163
samples (60 from primary infection and 103 from secondary
infection) were tested by NS1 assay. In primary infection, for
samples collected 1–5 days within onset of symptoms, 72% (26/36)
were positive by Multiplex PCR and Real time PCR and 94.1% (32/
34) were positive by NS1 kit. After 6–8 days of disease, 3.7% (1/27)
were positive by Multiplex PCR, 11.1% (3/27) by Real time PCR
and 92.3% (24/26) by NS1 kit. In secondary infections, for samples
collected 1–5 days after onset, positive results were 48.2% (27/56)
by Multiplex PCR, 55.3% (31/56) by Real time PCR and 69.2%
(36/52) by NS1 kit and in samples collected 6–8 days of onset of
symptoms the positivity was 5.3% (3/56) by Multiplex PCR, 10.7%
(6/56) by Real time PCR and 84.3% (43/51) by NS1 kit. The
commercial NS1 antigen-capture test showed better performance
than Conventional and Real time PCR in the early symptomatic
phase of dengue cases. The positivity of the NS1 assay was higher in
primary than secondary acute infections (P < 0.05).

T4P10-02
Multi-country evaluation of the sensitivity and specificity of
two commercially available NS1 ELISA assays for dengue
diagnosis
*M. G. Guzman1, T. Jaenisch2, R. Gaczkowski2, V. T. T. Hang3, S. Devi4,
O. Horstick5, A. Kroeger5 and C. P. Simmons3
1
Instituto de Medicina Tropical ‘‘Pedro Kouri’’, Virology department,
PAHO/WHO Collaborating Center for the Study of Dengue and its Vector,
Havana, Cuba; 2University Hospital of Heidelberg, Section Clinical
Tropical Medicine, Heidelberg, Germany; 3Oxford University Clinical
Research Unit, Ha Noi, Viet Nam; 4University of Malaya, Malaysia;
5
TDR-World Health Organization, Geneva, Switzerland

Early diagnosis of dengue can assist patient triage and management and prevent unnecessary treatments and interventions.
Commercially available assays that detect the dengue virus protein
NS1 in the plasma/serum of patients offers the possibility of early
and rapid diagnosis. The sensitivity and specificity of the Pan-E
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Dengue Early ELISA (kit A) and the Platelia NS1 ELISA assay (kit
B) were compared against a reference diagnosis in 1491 patients in
6 countries in Asia and the Americas. Kit B was more sensitive
(62%) than kit A (50%) in confirmed dengue cases. Both kits were
more sensitive for specimens collected within the first few days of
illness onset relative to later time points. Kit A and B were both
100% specific in febrile patients without evidence of acute dengue.
This study suggests that the best performing NS1 assay (Platelia)
had moderate sensitivity (median 62%, range 34–70%) and high
specificity (100%) for the diagnosis of dengue. The combination of
NS1 and IgM detection in samples collected in the first few days of
fever increased the overall dengue diagnostic sensitivity.

T4P10-03
Assessment of two rapid diagnostic tests for dengue
*M. Mistretta, M. Degani, M. Gobbo, A. Angheben, S. Tais, F. Gobbi and Z. Bisoffi
Ospedale Sacrocuore, Centre for Tropical Diseases, Negrar (Verona), Italy

We assessed the sensitivity, specificity, positive and negative
predictive values (PPV, NPV) of two commercially available,
Rapid Diagnostic Tests (RDTs) for the detection of Dengue IgM
and IgG. From November, 2006 to May, 2009, 102 serum
samples, from patients with fever coming to our Centre from
endemic areas for dengue, were tested with two different rapid
immune chromatographic tests: Dengue IgG & IgM Combo Cypress Diagnostic (99 samples) and OnSite Dengue IgG/IgM
Rapid Test Cassette – CTK Biotech (45 samples). Elisa-PanBio
(IgG and IgM) was used as the reference test for both RDTs. Both
RDTs proved similarly quick and easy to perform and read.
Compared with the reference ELISA test, the first test (RT/
Cypress) showed a sensitivity of 63% (17/27), specifity of 97%
(70/72), PPV and NPV of 89.5% and 87.5%, respectively, for
IgM, and 57% (21/37), 95.5% (61/62), 95.5% and 80%,
respectively, for IgG. The second test (RT – CTK) presented a
sensitivity of 22% (2/9), specifity of 89% (32/36), PPV and NPV of
67% and 82%, respectively, for IgM, and 19% (3/16), 90% (26/
29), 50% and 67%, respectively, for IgG. Our data should be
considered as preliminary results, that need to be confirmed on a
higher number of cases. However, these findings indicate that their
performances are far from satisfactory. For both test to be
recommended as screening tools for dengue, they would need
substantial improvement.

Human mobility and sex
MCP7-01
Foreign borne status and incidence of syphilis in HIV infected
subjects, Italy
*A. Matteelli1, A. C. Carvalho1, I. El-Hamad1, M. Comelli2, G. Paraninfo1,
G. Cristini1, C. Fornabaio1, V. Bergamaschi1, F. Castelnuovo1 and G. Carosi1
1
Azienda Spedali Civili, Dipartimento Malattie Infettive, Brescia, Italy;
2
University of Pavia, Department of Applied and Psychobehavioural Health
Sciences, Pavia, Italy

Syphilis is re-emerging worldwide. In developed countries syphilis
incidence rates are high among HIV infected people. We undertook this study to ascertain whether being foreign borne is a risk
factor for incident syphilis among HIV infected persons. All
consecutive HIV infected persons registered at the Department of
Infectious Diseases, Spedali Civili, Brescia from 1 January 2001 to
31 December 2008 were included in the analysis. Demographic,
behavioural, immuno-virological and syphilis treponemal tests
(TPHA) results were extracted from the electronic database where
information is prospectively entered. Syphilis prevalence and
incidence were measured as a positive TPHA test at the first
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determination after cohort entry and during follow-up, respectively. Logistic regression was used to identify whether foreignborne status and other variables were independently associated
with syphilis. During the study period 2247 new HIV infected
subjects were registered in the database. Among them 1638 were
Italians (72.9%) and 609 were foreign borne (27.1%). A TPHA
test was performed in 1710 subjects (76.1%): the probability of
being tested was similar in Italians and foreign borne – 76.4% and
75.4% respectively. TPHA was positive at first test in 268 persons
(11.9%): prevalence was higher among foreign-borne persons than
Italians (19.8% vs. 14.1%, OR = 1.5, C.I. 1.13–1.98). Syphilis
incidence was calculated in 1442 persons during a mean follow-up
period of 18.5 months; 76 new cases of syphilis infection were
diagnosed, with an incidence rate of 3.42 cases/100 person-year
(95% CI: 2.69–4.28). In the Cox regression model foreign borne
persons had a significantly increased risk of incident syphilis (HR
2.3, C.I. 1.3–4.1). Other factors which were independently
associated with an increased probability of incident syphilis were:
omo-bisexual orientation (HR = 5.9, 95% C.I: 3.7–9.6), not being
in HAART (HR 2.7, C.I. 1.5–4.8) and older age (OR = 1.03; 95%
C.I.: 1.01–1.06 for each year of age). Being a foreign borne person
is a marker of increased susceptibility to new syphilis infections
among HIV infected persons in Italy. Targeted preventive interventions are warranted in this population group.

MCP7-02
Migration and HIV/AIDS in the European Union
*F. Santos-O’Connor, T. Noori, M. van de Laar, G. Likatavicius, J. Fontaine and
S. Tsolova
European Centre for Disease Prevention and Control, Programme on HIV,
STI and blood-borne viruses, Stockholm, Sweden

To provide an overview of migration and HIV/AIDS in the
European Union, ECDC produced the Migrant Health-HIV
Report, based on information gathered through a survey in the EU
Member States and EFTA countries and through a literature
review, to support Member States integrating migrant health into
national health policies. It presents a critical analysis of data, an
evidence-based summary, and interpretation and guidance on
interventions in the field of migration and HIV. Results: Foreignborn individuals are disproportionately represented in HIV and
AIDS statistics in the Netherlands, Germany, Sweden, Ireland,
Spain and Italy. In the UK an estimated 66% of newly diagnosed
persons infected heterosexually were of black-African ethnicity,
and 74% acquired their infection abroad (84% in sub-Saharan
Africa). Most EU/EFTA migrant populations originate from highly
HIV-prevalent areas affecting the epidemiology of the disease.
Overall, the percentage of migrants from countries with generalized epidemics among heterosexually acquired infections ranges
from 70% in Sweden to 25% in Finland and 0% in Lithuania,
Romania and Slovakia, with a mean percentage for EU/EFTA of
42.6. However, as is the case with TB, the risk of transmission of
HIV from migrant to host communities appears to be low,
although available evidence is limited. Language barriers, marginalisation and social exclusion, and legal obstacles were reported
as the most common factors contributing to the HIV vulnerability
of migrants. Cultural attitudes, religion, fear of discrimination and
poor HIV knowledge in migrant communities were also cited.
Another big problem in the EU is late HIV diagnosis as it is
associated with higher mortality and the current data suggests that
this problem is even bigger for the HIV-positive migrant population of non-Western origin (Fisher 2008). Public health programmes and interventions should take into account that
migration is an important factor in the spread and epidemiology of
HIV/AIDS in certain countries in EU/EFTA. Health care services
should also address the specific needs of migrant populations
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enabling access to HIV prevention, counselling and testing, and
treatment services.

Malaria vector control and ITN
T2P6-01
Wash-resistance and residual efficacy of long-lasting
polyester netting coated with alpha-cypermethrin
(InterceptorTM) against malaria transmitting mosquitoes in
Northeastern India
*V. Dev
National Institute of Malaria Research, Indian Council of Medical
Research, Guwahati, India

Malaria is endemic in the northeastern states of India, and
transmission of the causative parasites is low-to-moderate mostly
by Anopheles minimus. Plasmodium falciparum is the majority
parasite (>60%), and remaining cases are due to P. vivax. For
control of malaria besides chemotherapy, DDT is used as the
residual insecticide, but transmission continues uninterrupted due
to high refusal rates (>50%) by the communities. As an alternative
intervention, a long-lasting insecticidal net, the InterceptorTM
coated with alphacypermethrin 10% SC (0.667% w/w, 0.2 g/m2)
was subject to field evaluation for laboratory wash-resistance and
residual efficacy in field conditions against An. minimus, and the
associated disease transmission. Based on the entomological
observations, the Interceptor net intervention was evaluated to be
effective that corresponded to the least anopheline/ mosquito
vector density in experimental villages. There was virtual disappearance of An. minimus in Interceptor net villages in contrast to
plain-net intervention and no-net control. Contact cone-bioassay
tests revealed 100% mortality in An. minimus and other commonly available mosquito species in community used Interceptor
net that was consistent during follow up monitoring period
(October 2006–April 2007) in field conditions. Similar levels of
mortality were observed in laboratory washed nets that compared
well with unwashed nets, and wash-resistance was consistent even
after 20th serial wash at fortnightly intervals. The fact that
laboratory based data on wash-resistance corroborated well to
their retention of biological activity of Interceptor net in use by the
communities in field conditions, these data could serve as good
predictor for retention of biological activity helping formulate
policy and procurement by the programme managers. From the
cumulative data in malaria incidences in experimental villages for
the post-intervention period, there was nearly 80% transmission
reduction in malaria cases (inclusive of all age groups) in
Interceptor net intervention villages, whereas malaria incidence
remained static in plain net villages, and in contrast there was
unprecedented rise of cases in no-net control area compared to
baseline incidences. The community compliance and acceptance of
Interceptor net was high reporting diminishing malaria cases and
decreased nuisance due to other household insect pests.

T2P6-02
Two years experience with a long lasting, insecticidal bednet,
Netprotect: impact on malaria, bio-efficacy and net quality
*O. Odhiambo, O. Skovmand, J. Vulule, L. Odeny, N. Mulaya and E. D. Kokwaro
Intelligent Insect Control, Entomology, Kisumu, Kenya

Long lasting insecticidal nets (LLIN) are used in the current, large
scale operation against malaria. They are effective when intact and
properly used. New LLIN have been recommended by WHO in
2007–2008. Very few field studies exist on these LLIN for longer
term field use. One of these, the polyethylene net Netprotect, was
evaluated for two years for efficacy against malaria, bio-efficacy
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against the vector and damages in daily use. The nets were hung in
a dispersed village (4000 people in 18.5 km2) at the Yala Swamp,
Western Kenya. Intervention (nets distributed at start) and control
areas (nets distributed 6 months later) were 1.5 km apart. 2 · 150
households were selected randomly from each area. Inhabitants
were interviewed before the distribution and arranging of nets. At
least 3 LLIN were put up by the study group per household
securing full coverage of all inhabitants and proper hanging from
start, total 450 nets. Malaria cases from both areas were followed
passively in the nearby clinic by clinical diagnosis and rapid
diagnosis test kit (Paracheque). Net efficacy was measured by
standard WHO test cones exposed 3 min on net samples, 10 nets
after 1 and 2 years, respectively. Net damage was measured by
replacing 2 · 38 nets after 1 and 2 years from the study area and
measure number and sizes of holes and their origin (tear or burnt)
on nets taken home. The study was a quasi-experimental design,
accepted by the Ethical Committee of the Kenyatta University,
Nairobi. Before the intervention, 5% of inhabitants in the village
possessed nets and people had no experience in net use. 352
malaria cases were confirmed as belonging to the two areas during
the 6 months after start of the intervention: 277 from the control
area and 75 from the intervention area. A majority of nets
collected both years were holed: 75% and 65% year 1 and 2,
respectively, 70% smaller than 3 cm. About half the holes were
burnt holes. Among the bigger holes, holes above 30 from lower
edge were mostly caused by kitchen fire or oil lamps used near the
bed. Small holes from sparkles were also found in nets where the
kitchen fire was not close to the net. Most nets were just washed
once or twice per year, and some not at all after 2 years. Bioassay
on randomly chosen 10 nets per year showed that 80% of nets
killed more than 80% of mosquitoes exposed for 3 min on the net.
The net was an effective tool against malaria. After two years
many nets were still highly effective, which corresponds well to
other field studies of better known LLIN nets, and as in these
studies, many nets had holes. Half of these were caused by open
fire in the houses. This was especially a problem in small and single
room houses. Education in sustained use of LLIN should include
avoidance of use of kitchen fire and oil lamps close to LLIN.

T2P6-03
Long-lasting insecticidal hammocks for controlling forest
malaria: a community-based trial in a rural area of Central
Vietnam
*T. Ngo Duc1, A. Erhart2, N. Speybroeck2, X. Nguyen Xuan1, T. Nguyen Ngoc1,
K. Pham Van3, H. Le Xuan1, T. Le Khanh1, M. Coosemans2 and U. D’Alessandro2
1
National Instiute of Malariology, Parasitology & Entomology, Hanoi,
Vietnam, Epidemiology, Hanoi, Viet Nam; 2Institute of Tropical Medicine,
Parasitology, Antwerp, Belgium; 3Provincial Center of Malariology,
Parasitology & Entomology, Ninh Thuan, Phan Rang, Viet Nam

In Vietnam, despite substantial successes, malaria remains a
problem in some remote areas located along its international
borders and in the central highlands, partly due to the bionomics
of the local vector, mainly found in forested areas and less
vulnerable to standard control measures. Long lasting insecticidal
hammocks (LLIH), a tailored and user-friendly tool for forest
workers, may further contribute in reducing the malaria burden.
Their effectiveness was tested in a large community-based intervention trial carried out in Ninh Thuan province in Central
Vietnam. Thirty villages (population 18 646) were assembled in 20
clusters (1000 individuals per cluster) that were randomly
allocated to either the intervention or control group after stratification according to the pre-intervention P. falciparum antibody
prevalence (<30%; 330%). LLIH were distributed to the intervention group in December 2004. For the next 2 years, the
incidence of clinical malaria and the prevalence of infection were
determined by passive case detection at community level and by bi-
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annual malariometric surveys. A 2-fold larger decrease in malaria
incidence in the intervention as compared to the control group was
observed. Similarly, malaria prevalence decreased more substantially in the intervention (1.6-fold greater reduction) than in the
control group. Both for incidence and prevalence, a stronger and
earlier effect of the intervention was observed in the high
endemicity stratum, while in the low endemicity stratum, the
intervention did not have an additional effect to the one experienced by control clusters due to the sound community based
monitoring of malaria cases. The number of malaria cases and
infections averted by the intervention overall, was estimated at
10.5 per 1000 persons and 5.6/100 individuals, respectively, for
the last semester of 2006. In the high endemicity stratum, the
impact was much higher, i.e respectively 29/1000 malaria cases
and 15.7 infections/100 individuals averted. LLIH were efficacious
in reducing malaria incidence and prevalence in this remote and
forested area of Central Vietnam. As the targets of the newly
launched Global Malaria Action Plan include the 75% reduction
of the global malaria cases by 2015 and eventually the elimination/
eradication of malaria in the long term, LLIH may represent an
additional tool for reaching such objectives, particularly in high
endemicity areas where standard control tools have a modest
impact, such as in remote and forested areas of Southeast Asia and
South America.

T2P6-04
Long-lasting insecticidal mosquito net usage in eastern Sierra
Leone – the success of free distribution
*S. Gerstl1, S. Dunkley1,2, A. Mukhtar2, P. Maes3, M. De Smet3, S. Baker4 and
J. Maikere3
1
Médecins Sans Frontières, London, Sierra Leone; 2Médecins Sans
Frontières, Bo, Sierra Leone, Sierra Leone; 3Médecins Sans Frontières,
Brussels, Belgium; 4Ministry of Health and Sanitation, Freetown, Sierra
Leone

In eastern Sierra Leone Médecins Sans Frontières (MSF) has run a
health project for a population of 150 000. A major focus of the
project was malaria control, offering free diagnostic tests, treatment and prevention in community health centres and using a
community malaria volunteers network. In 2006 and 2007, MSF
organised a mass distribution of free, long-lasting insecticidal
mosquito nets (LNs) with demonstration of correct use. More than
65 000 LNs, were distributed, targeting children under five years
and pregnant women. The MSF project had three distribution
strategies: (1) free distribution targeting households with pregnant
women and children under five years of age (2) free LNs when
discharged from the hospital and (3) free LNs while attending
antenatal care visits. The aim of this follow-up survey was to
measure utilization and coverage of LNs in the population. In
October 2008, as part of a mortality and nutritional study, heads
of 900 randomly selected households in 30 clusters were interviewed about the usage of LNs in their household using a
standardized questionnaire. The condition of the LNs in the
household was also checked. Of the 900 households, 751 (83.4%,
95%CI 78.5–88.4) reported owning at least one LN. Of the 16.6%
who did not own an LN (149/900, CI 11.6–21.5), 91.9% had not
participated in the MSF LN mass distribution. In the 751
households reporting LNs, 94.1% (707/751) were observed to
have them hanging correctly over the bed. In total, the interviewers
observed 1135 LNs correctly hanging over the beds and 286 LNs
not hanging over the beds. The main reasons for not hanging LNs
were that they were currently not yet used/still in original
packaging (38.2%, 109/286) or that the LNs were used to wrap
the mattress as bedbug protection (34.6%, 99/286). Of the 1135
correctly hanging LNs, 52.7% (598/1135) did not have any holes
and another 22.6% (256/1135) had up to a maximum of 10 finger
size holes in the LNs. The average age of the LNs was two years
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and 99% were washed less than 20 times. The most common
source of LNs was MSF (75.2%). Of the 4997 study persons,
67.2% (3356, CI 59.1–74.3) reported sleeping under an LN the
night before the study took place. No differences could be found
when comparing gender or educational status. 76.8% (926/1206,
CI 69.8–82.6) were children under five years and 73% (100/137,
CI 59.8–83.1) were pregnant women. MSF achieved almost full
coverage with LNs in the catchment area. The results surpassed the
targets set in 2000 by Roll Back Malaria of having at least 60% of
pregnant women and children under five using LNs by 2010. The
conditions of the LNs were also in line with recommendations
from the WHO for washing and duration of usage. Our survey
results confirmed the success of this free distribution strategy,
being to our knowledge one of the few areas online with the Abuja
targets.

T2P6-05
Patterns of change in awareness, ownership, and use of ITNs
in Africa from 2000 to 2008
*C. Baume
AED, Global Health, Washington DC, USA

In 2000, insecticide-treated nets (ITNs) to prevent malaria were
virtually unknown in Africa, and major ITN programs began
concerted efforts to create demand, reduce taxes and tariffs, spur
the commercial market, and reach vulnerable populations with
subsidized ITNs. The year 2005 marked a major shift in strategy
when large infusions of donor money made ITNs available free of
charge to households in order to make a rapid increases in ITN
ownership. What was the impact of these strategies? Drawing on
data from standardized surveys from the USAID-sponsored AED/
NetMark project, this study tracked awareness, ownership, and
use of nets and ITNs from 2000 to 2008 in 6 countries in Africa.
From 2000 to 2004 there were large increases in awareness and
ownership of ITNs in all countries, usually with commensurate
gains in the proportion of under-fives and pregnant women
sleeping under them. From 2005 to 2008, levels of ownership
increased steeply following free net distribution. However, levels
of use of nets owned did not keep pace with ownership; a
substantial minority of nets in households went unused. Purchased
ITNs were more likely to be used than those obtained free. The
ITN picture changed dramatically, both during the 2000–2004
period and the 2005–2008 period, but in different ways. The data
suggest the focus of ITN programs should be on how to best
sustain high levels of ownership and raise levels of use of ITNs
owned.

T2P6-06
The biological performance and home improvement value of
durable residual wall lining (DL) in a rural village of Mali
*M. Coulibaly1, M. L. Larsen1,2, B. Diallo1, A. S. Traore1, M. Konate1, A. Guindo1
and S. F. Traore1
1
Malaria Research and Training Center, Vector Genomics and Proteomics
Laboratory, Bamako, Mali; 2Technical Institute of Denmark, Lyngby,
Denmark

A trial was undertaken to evaluate acceptability and practicality of
Durable Residual Wall Lining (DL) as an alternative vector control
technology to indoor residual spraying in village settings. In
N’Galamadibi, a village 130 km NE of Bamako, Mali, DL was
installed in 24 houses based upon their representation of typical
rural construction materials. The DL contained deltamethrin at
170 mg/m2. At 3, 6, and 9 months post-installation entomological
assessments of residual efficacy were conducted using WHOPES
cone tests. At 9 months post-installation a survey was made of user
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impressions of the DL appeal and appearance, changes in indoor
environment, and impact on perception of mosquito presence. All
participants liked the DL nine months after installation. No major
defects were noted. Occupants experienced no adverse reactions. A
slight change in odor was reported by 37% of residents three
weeks after installation, however, no odor was noted by any
resident at nine months post installation. Although the majority of
participants noted no change in light or temperature in rooms
where DL was installed, 18.2% and 27.3% respectively noted they
thought there was an increase. Mortality was 97.5–100% in
efficacy tests at 3, 6, and 9 months post-install using susceptible
Anopheles mosquitoes. Tests in each time period were conducted
using 12 houses of different types with 80 specimens per wall.

opinion survey combined with inspection and photo documentation, and periodic entomological and residue analyses during nine
months or longer post-installation. Efficacy above the value for
IRS recommended by international health agencies of 80%
mortality with 30 min exposure was confirmed 2 years after
installation in Nigeria. Preliminary results showed a high user
acceptance at all locations. Country-specific reports provided
feedback on durability and efficacy under conditions where DL
was installed on mud, concrete, and wood walls. Results from
these studies confirm the advantages of durable residual wall lining
(DL) over traditional IRS programs across a variety of housing
conditions. They also identified user preferences between these
new tools and IRS.

T2P6-07

T2P6-09

Effect of washing on insecticide impregnated cotton fabrics
against vector species of mosquitoes under laboratory
conditions

Housing structure, poverty and the acceptability of long
lasting insecticidal bed nets in the Peruvian Amazon

N. Kapoor
Indira Gandhi National Open University, Life Sciences, New Delhi, India

We studied the effect of different cleaning methods (rinsing with
cold water, washing with cold water and detergent, and washing
with hot water and detergent, each for 30 min weekly) on the
efficacy of curtains impregnated with synthetic pyrethroids (deltamethrin, lambdacyhalothrin, cyfluthrin and etofenprox). Cotton
fabric samples were impregnated with 100 mg/m2 of insecticide,
subjected to cleaning, air-dried and subjected to laboratory
bioassay tests as specified by WHO. Each experiment was
replicated ten times and percentages of knock down and corrected
mortality were calculated. There is a gradual loss of insecticide
when curtains are rinsed in cold water or washed with cold water
and detergent but there is drastic reduction in insecticidal activity
when curtains are washed with hot water and detergent. On
washing with cold water, cold water + detergent, hot water +
detergent, deltamethrin persistence on impregnated curtains was
observed for 40, 24 and 8 weeks respectively, lambdacyhalothrin
activity was observed for 32, 20 and 6 weeks respectively,
cyfluthrin was persistant for 28, 16, and 6 weeks respectively.
Etofenprox showed its activity for 28, 20 and 6 weeks respectively
against An. stephensi. Significant difference was not observed
between the persistence of insecticides for An. stephensi and Ae.
aegypti (P > 0.05), however there was a significant difference
(P < 0.05) between the persistence of insecticides for An. stephensi
and Cx. quinquefasciatus. Impregnated curtains should only be
washed with cold water and detergent every 3–4 months and dried
in shade.

T2P6-08
Durable residual wall lining (DL) as a replacement for indoor
residual spraying (IRS) in malaria vector control
*J. Thomas1 and R. Allan2
DART S.A., Managing Director, Bridgewater, USA; 2DART S.A.,
Villasavary, France
1

New malaria control technologies, such as durable residual wall
lining (DL) may eliminate need for a re-spray program in rural
communities. DL is a dual purpose tool for traditional house
improvement and malaria prevention in development since 2004.
DL material combines aesthetic decorative values with vector
control performance based on IRS principles. The concept is an
adaptation of WHO-approved technology developed for other
materials including LNs using deltamethrin. Field trials were
established in Nigeria in 2006 and Equatorial Guinea, Kenya,
Angola, Mali, Ghana, South Africa, and Vietnam in 2008 to
evaluate installation, durability and household acceptability of
DL. Each trial had baseline survey prior to installation, one-month
ª 2009 The Authors
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*K. Peeters Grietens1, A. Erhart1, U. D’Alessandro1, A. Llanos Cuentas2 and
D. Gamboa2
1
Prince Leopold Institute for Tropical Medicine, Parasitology, Antwerp,
Belgium; 2Universidad Peruana Cayetano Heredia, Lima, Peru

Despite coverage problems reported worldwide, bed net use in the
Peruvian Amazon is exceptionally high. To substitute for traditional untreated nets, in 2007 at the time of study, 15.207 Long
Lasting Insecticidal Nets (Olyset) were distributed to 5069 families
in 55 localities in the region of San Juan, Iquitos. Considering the
inherent reporting bias related to bed net use, qualitative data
obtained by targeted ethnography were triangulated with quantitative survey data from a random sample of 185 vivax patients
selected from the Paujil and Cahuide Health Centers. The research
was conducted in 2007, one month after LLIN distribution and in
2008, one year after their use. The bed net is a direct part of the
local housing system and is therefore required to fulfill certain
architectural and social requirements. Due to their large mesh size,
LLINs are perceived to offer less protection from mosquitoes and
other insects and not to shelter from the morning chill and are
therefore not considered appropriate for the rainy season when
most malaria transmission occurs. Additionally, as compared to
traditional nets, the LLINs’ transparency does not provide the
privacy required in houses without external and/or internal walls
where family members share the same sleeping space and people
can look in from the outside. In more elaborate houses, wooden
walls and ceilings offer these functions. LLINs are therefore less
accepted and useful for low income households living in open
houses. Where mosquito nets are commonly used, their complementary benefits – such as offering privacy and protection from
small insects – often appear to be more decisive in fostering their
use than malaria prevention. As part of the housing system, these
additional benefits should be respected and possibly enhanced to
improve bed net use.

T2P6-10
Validity of self-report in ascertaining malaria prevalence in
remote rural communities of the Amazon Basin, Peru
*M. Maheu-Giroux1,2, M. Casapia3 and T. W. Gyorkos1,2
McGill University, Epidemiology, Biostatistics, Occupational Health,
Montreal, QC, Canada; 2Research Institute of the McGill University Health
Centre, Division of Clinical Epidemiology, Montreal, QC, Canada;
3
Asociación Civil Selva Amazónica, Iquitos, Peru
1

To assess the validity of self-report in ascertaining malaria
prevalence when measured over different periods of time and for
both direct and indirect reporting, we conducted a 30-month
retrospective cohort study (2006–2008) was conducted in an area
of frontier agricultural colonization of the Peruvian Amazon
region. Population characteristics (807 household members from
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234 households) and self-reported malaria episodes (375 episodes)
were collected through questionnaires administered by interviewers, blinded to malaria status, to the head (or designate) of each
eligible household. Self-reports were compared to the laboratoryconfirmed cases (217 cases), considered as the gold-standard,
registered at the government’s local health post and confirmed
from both passive and active surveillance. The validity of selfreported malaria prevalence was analyzed for periods covering the
last 6 months, 18 months, and 30 months. Highest accuracies
were obtained when malaria prevalence was ascertained over the
last 6 months. Differences between direct and indirect reporting
were negligible. When measured over the previous 6 months,
indirect reporting sensitivity was 89.5% (95% CI: 66.9–98.7%)
and specificity was 95.2% (95% CI: 93.4–96.6%). Lowest
accuracies were obtained for indirect reporting when prevalence
was ascertained over the previous 30 months with a sensitivity of
70.2% (95% CI: 62.5–77.1%) and specificity of 72.6% (95% CI:
68.3–76.7%). Multivariate analysis will be used to explore
respondent and household determinants which may be associated
with accurate responses. These findings support the use of timelimited direct or indirect self-report in accurately ascertaining
malaria prevalence in areas of hypo-endemic malaria transmission.

T2P6-11
Epidemiology and first approach to estimate vulnerability to
malaria outbreaks: steps to implement a malaria early
warning system (MEWS) as adaptation measure for climate
change in Colombia (INAP project)
V. Cerón
Instituto Nacional de Salud, Subdireccion de Vigilancia y Control en Salud
Pública, Bogotá D. C., Colombia

Vulnerability levels express the population susceptibility to
malaria transmission. We conducted an exploratory retrospective
descriptive study at national level using SIGEpi to georeference
the cases and Annual Parasite Index (PAI, total cases/population
at risk *10.000) and their distribution by age groups as proxy of
endemic and immunity state in all departments of the country;
next we performed a cases cluster analysis In the four municipalities of the INAP project, we developed a malaria cases and
API time series from 2001 to 2008 using epidemiologic periods
(4 weeks) and its distribution by age groups. Next we performed
a cross sectional study for homes and individuals. Antioquia and
Cordoba historically contribute 51% of malaria cases at the
national level. 44 municipalities on the pacific coast contain 75%

Table 1 for T2P6-11 Epidemiological characteristics of the 4 INAP pilot municipalities

Dominant Species
Rainy season prevalence
Dry season prevalence
Pike per epidemiological period
Endemicity

Buenaventura

San Jose del Guaviare

Puerto Libertador

Montelı́bano

P. falciparum
0%
1.8%
Periodos 2 y 5
Unstable, Hypoendemic

P. vivax
3.7%
5.8%
Periodos 5
Stable, hypoendemic

P. vivax
5.7%
4%
Periodos 5 y 9
Unstable, Hypoendemic

P. vivax
2.8%
6.8%
Periodos 8
Unstable, Hypoendemic

Table 2 for T2P6-11 Coverage of preventive and assistance activities and vulnerable population

Information, education and comunication for malaria?
Under 5 years
Pregnant women
Incomplete walls
Spraying activities every 6 months
Do not participate in breading sites and environmental control
Knows malaria symptoms
Goes to hospital or Microscopy
Quality difficulties
Finı́s treatment
Bednets coverage

Buenaventura

Montelibano

Puerto Libertador

90%
25%
0.5%
64%
86%
95%
91%
82%
46%
96%
88%

52%
61%
0.1%
63%
38%
75%
98%
89%
80%
92%
57%

41%
49%
0.3%
58%
29%
95%
96%
90%
60%
90%
50%

Buenaventura

Montelibano

Puerto Libertador

25%
3.5
45.5%
61%
64%
70.5%
51%

27%
4.1
17%
82%
63%
65%
24%

32%
4
41%
71%
58%
42%
14%

Table 3 for T2P6-11 BNU criteria

No sabe leer y escribir Do not read and write
Personas a cargo del jefe de hogar
No tiene servicio sanitario Not availability of sanitary services
Sanitario fuera de la casa Bathroom outside the house
Paredes incompletas Incomplete walls
Material paredes madera Walls in wood
Material Techo lata Metallic Roof
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T2P6-12
Risk factors for Malaria in an area with Artemisinine
resistance in the forests of Cambodia
F. Hazeleger1, T. Sochantha2, A. Erhart3, M. Coosemans3 and
*J.-P. Van Geertruyden3
1
VU Amsterdam, Amsterdam, Netherlands; 2CNM, Natioanla Center for
Parasitology, Entomology and Malaria Control, P. Penh, Cambodia;
3
Institute of Tropical Medicine, Parasitology, Antwerp, Belgium

The border of western Cambodia is considered to be an epicentre
of drug-resistanct malaria and clinical and molecular evidence
indicates that resistance to artesunate-mefloquine is occurring
there. The spread of artemisine resistance would be disastrous for
global malaria control. A better understanding of the malaria
epidemiology in these forested environments is a condition for
better control of P. falciparum malaria. We performed 2 crosssectional surveys in 2005 in 4 districts, with 3 villages each,
situated in the north-west and north-east forest areas of Cambodia
(the first in August/September and second in November/December). P. falciparum and P. vivax prevalence were determined and
multivariate logistic regression modelling was carried out to define
risk factors. A two level clustering at village and survey level was
performed. 2693 participants were included in this study. The
reported malaria prevalence was 4.0% and 7.2% for P. falciparum
and P. vivax respectively. After adjusting, age between 5 and
15 years (OR: 2.0; P = 0.02), the following risk factors for P.
falciparum infection remained: seasonality (OR: 0.60; P = 0.02),
Tumpurn ethnic group (OR: 7.3; P = 0.007), houses built on stilts
(OR:0.39; P = 0.03), use of protection (OR: 0.62: P = 0.047) and
location of the village. Age between 5 and 15 years (OR: 1.9;
P = 0.01, sleeping in the forest (OR: 1.5; P = 0.065), having a plot
house (OR: 0.67; 0.04) and villages were risk factors for P. vivax.
The main risk factors for both species were children aged 5–
14 years old living in particular villages. To eradicate malaria,
specific control programs targeting the identified risk groups and a
good surveillance system will be needed. Improved access to and
case management at health facilities is important. Artesiminin
monotherapy must be abandoned completely.

Neglected zoonotic diseases
T4P11-01
of malaria cases and 51.03% of falciparum malaria cases,
followed by Antioquia and Cordoba departments with 32%. We
identified 7 clusters and found 15 municipalities accounting for
63% of malaria cases’ variability. Cycles can be observed in the
cluster time series. At three of the INAP municipalities the
systematic time series indicated unstable hypoendemic transmission, whereas in San Jose el Guaviare we found a stable
transmission This results are consistent with the household
survey results. Actual access to preventive and assistance services
does not achieve enough coverage to have an impact in the
population. On the other hand, a large percentage of the
population in all pilot areas knows malaria symptoms and as a
first choice they go to the diagnosis point. Nevertheless they do
not actively participate in breading site control. A high percentage of the population perceives obstacles to early diagnosis and
treatment. Incomplete roofs and walls and the material they are
made of limit effectiveness of inside house spraying and the
reduction of effective physical barriers for Anopheles. Malaria is
concentrated in a few departments and municipalities in
Colombia. In general, the age distribution of the disease suggests
hypoendemic scenarios and low immunity levels. Municipalities
time series shows an unstable transmission with repetitive peak
in the years analized.
ª 2009 The Authors
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Araraquara virus: the most virulent hantavirus causing
pulmonary syndrome (HPS) in Brazil
L. Figueiredo
School of Medicine of the University of Sao Paulo, Virology Research
Center, Ribeirao Preto, Brazil

In Brazil, 1993–2009, 1145 HPS cases were reported with a 39.5%
case-fatality. Five lineages of hantavirus have been associated with
HPS: Juquitiba (JUQV) in the South and Atlantic rain forest,
Araraquara (ARAV) in the Southeast and Central Plateau, Laguna
Negra in the Mid-West, Castelo dos Sonhos and Anajatuba in the
North and Northeast. We studied aspects of HPS caused by
ARAV. The study was done in the southeastern region of Ribeirão
Preto which is almost completely deforested, has 3500000
inhabitants and an economy based on the sugar cane agroindustry.
Clinical data of HPS cases and genomic analysis of hantavirus
from these patients were performed. Rodents were captured
looking for ARAV infection. 70 HPS cases were reported 1998–
2009. The disease struck mostly males (75.7%), 35.8 years old,
with a 54.3% case fatality. After 2–30 days incubation, patients
had dyspnea (87%), fever (81%) and cough (44%) and the
symptoms evolved to tachycardia (81%), low arterial blood
pressure levels (56%), metabolic acidosis (57%), limphocytopenia
(51%), hemoconcentration > 45% (70%), leukocytosis (67%) and
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high levels of creatinine (51%). Bilateral and diffuse lung
interstitial rales in chest radiographies evolved to alveolar rales.
Most of the cases evolved to respiratory failure, hypotension and
shock. Parenteral infusion over 2000 ml, and hypotension were
both associated to bad prognosis (P: 0.0286 and P: 0.0453).
Eleven HPS patients had hantavirus genome detected, from blood
or tissues, by RT-PCR and nucleotide sequences of these amplicons, including parts of N, Gn and Gc genes, showed 97%
homology with ARAV sequence. Furthermore, 921 rodents were
captured in the field. From these, 22 Necromys lasiurus, 5 Akodon
sp, 1 Oligoryzomys sp, 1 Calomys tener and 1 Rhipidomys sp had
antibodies to Hantavirus (3.2%). The ARAV genome was detected
in 5 Necromys lasiurus, 1 Akodon sp, and 1 Calomys tener. ARAV
was isolated from lung tissues of one Necromys lasiurus. A
significantly higher HPS case-fatality rate (P 0.0084) was observed
in the regions of ARAV circulation compared to other regions,
suggesting that this is the most virulent hantavirus in Brazil.
Necromys lasiurus is probably the reservoir of ARAV and the virus
has been isolated from this rodent. Considering that hantaviruses
have~900 years old and are rapidly evolvingRNA viruses,a stringent
reevaluation of the co-evolution rodent-hantavirus hypothesis is
necessary. We have found 3 rodent species infected with ARAV
including, Necromys lasiurus. It is possible that this virus is presently
spreading among different species of wild rodents in Brazil.

T4P11-02
Cystic hydatidosis: proposal of a management algorithm
*E. Cappello1,2, A. Montineri2, B. Cacopardo3, F. Fatuzzo2 and L. Nigro1,2
University of Catania, Parasitology Clinic, Catania, Italy; 2Ferrarotto’’
Hospital, Department of Infectious Diseases, Catania, Italy; 3University of
Catania, Department of Infectious Diseases, Catania, Italy
1

Considering the complex management of patients affected by
cystic hydatidosis (CH) and the lack of widely proven guidelines,
the aim of this work was to propose an algorithm that can guide
the decision-making process when following CH patients. The
algorithm was constructed based on the data presented in a
previous retrospective study performed by our group. This study
evaluated the clinical and epidemiological features of CH patients
and provided a literature reviewed for the treatment and management of CH. The proposed clinical notes folder is made up of
six sections, each of which considers different aspects of HC
management. The first section focuses on epidemiological data
such as the patient’s personal details and information on job,
recreational activities, contact with dogs, co-morbidities if present,
and HC diagnosis (year, method, symptoms). The second section
collects data on the patient’s medical history. The third section
reports tests performed for the patient’s initial assessment
(abdominal ultrasound with WHO-IWGEC classification, total
body CT, anti-Echinococcus IgE, laboratory parameters), as well
including information on the localization of the cyst/s at diagnosis
and upon surgical examination. The fourth part reports medical
treatment (drugs, dosage, treatment start and end dates, adverse
events and their management, and laboratory exams). The fifth
part provides surgical data (characteristics of surgery, medical
treatment before and after surgical intervention, post-surgical
management). The last section is dedicated to the patients’ followup. We propose a 5-year follow-up after treatment in order to
evaluate response to therapy and eventual relapses and/or complications. An abdominal ultrasound exam should be performed
every 6 months for two years and then annually for three years.
Chest X-rays should be performed in years 1, 3 and 5 of follow-up,
with a total body CT in the fifth year. As for laboratory
parameters, anti-echinococcus IgE and eosinophil percentages
should be evaluated every 3 months for the first 2 years and every
6 months for the following 3 years. The use of the proposed
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diagnostic, clinical and follow-up algorithm for the management
of patients affected by CH may be helpful in organizing a patient’s
clinical notes more efficiently and a single-source patient management system will facilitate quick and easy data.

Community-based interventions: an
opportunity for integration?
T1P5-01
Implementation of a participatory method for planning,
implementation and evaluation of community health actions
in Centro Habana, Cuba
*I. Sosa1, M. Guerra1, L. Ferrer1, I. Abreu1, A. Rodrı́guez1, P. De Vos2,
P. Lefèvre2, M. Bonet1 and P. Van der Stuyft2
1
INHEM, Havana, Cuba; 2Institute Tropical Medicine, Public Health
Department, Antwerp, Belgium

People’s participation is one of the pillars of Cuba’s national health
system. Thus absence of a well developed methodology to reinforce
participatory processes in the planning, implementation and
evaluation of health activities can be an obstacle to further improve
the empowering potential of participation. We analyzed if and how
a methodology called ‘comprehensive and participatory planning
and evaluation’ (CPPE) can be introduced in and adapted to the
Cuban health care system. The CPPE process is implemented in
Dragones, Centrohabana through an initial workshop with informal leaders of the neighborhood and formal representatives of
people’s organizations and governmental institutions, including the
health sector. A health intervention plan was collectively developed, and implemented over the year 2008. After one year, in a
second workshop, the process was evaluated. Based on these
results, plans for the following year were made, and a second
implementation cycle was started. In the initial workshop, participants decided to address the sanitation problem of their neighborhood. They selected the development of two ‘model streets’ as
the first year’s intervention. From the identification of a problem,
over the analysis of its causes and of the potential interventions to
tackle it, towards the development of a concrete intervention plan, a
team was built that could ensure a broader mobilization and
participation of the population in the planned activities. The
dynamism of the team was maintained all over the year. Inevitably,
some conflicts arose with local authorities who initially did not
grasp the new dynamics, but as time evolved this attitude radically
changed towards full support while more and more neighbors got
involved. Instead of the 2 ‘model streets’ initially planned,
spontaneous neighborhood involvement multiplied the result to 6
of these streets, all with different local dynamics. The results show
the potential of this methodology to reinforce participation
processes within the Cuban context. The selection of the initial
team of informal and formal leaders is recognized as pivotal. The
results of this first year ensured a growing interest, motivation and
dynamism. They also gave the evidence base for the next (research)
steps related to the multiplication of this experience towards other
neighborhoods and the flexible institutionalization of this methodology within the health system.

T1P5-02
Social mobilization for health – maternal & child health weeks
Margaret Mungai
Kenya Red Cross, Health & Social Services, Nairobi, Kenya

Child health weeks are regular events organized bi-annually to
deliver an integrated package of preventive services for improving
child health during which health care services are run at accelerated levels preceded by advocacy activities. Social mobilization
ª 2009 The Authors
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through members of the community is a cheap and effective
mechanism of influencing health services uptake. In November
2007, Kenya Red Cross volunteers participated in reaching target
population in 50% of districts in Kenya. The aim was promoting
child nutrition. Training manuals, localized IEC materials and
reporting formats capturing key indicators were developed. 2640
volunteers and 66 coaches were trained. 12 000 villages were
targeted. Each volunteer was in-charge of 15 households per day.
The messages were targeting various child survival strategies.
There was a 30% increase in the health facilities attendance during
November and December. This was attributed to intensive social
mobilization using integrated methodologies. However due to high
turn-out, over 80% of the facilities got stock-out of vaccines and
crucial drugs. Maternal and child health weeks were seen as an
effective and sustainable way of increasing coverage of crucial
child survival interventions. However, if this is to be sustained
vaccines and other medical supplies have to be in adequate supply,
and mobilization needs to be continuous.

T1P5-03
A community-based randomized trial to promote exclusive
breastfeeding in Burkina Faso: Acceptability and impact of
the intervention
*H. Diallo1, E. Zabsonre1, J. Rouamba1, G. Traore1, N. Meda1 and T. Tylleskar2
1
Centre MURAZ, Research Institute, Bobo-Dioulasso, Burkina Faso; 2University of Bergen, Centre for International Health, Bergen, Norway

Infant health and nutrition remain two major challenges in subSaharan Africa. Exclusive breastfeeding (EBF) was shown as one of
the most reliable and cheap strategy to reduce infant mortality and
morbidity during the half infancy. However its practice by mothers
remains a challenge in several African countries and the promotion
of EBF is needed. We assessed the acceptability of an intervention
consisting of individual peer-counselling sessions on EBF by
mothers in 12 rural clusters in Burkina Faso, and measured the
impact of this intervention on EBF rates at 12 weeks of the child
age. A cluster-randomized trial was conducted in 24 clusters in
Banfora health district, South of Burkina Faso. Peer-counsellors
were selected by the local communities and trained by our research
team to promote EBF through one antenatal and 6 postnatal
individual counselling sessions. All pregnant women of the intervention clusters were informed about the service. A random sample
of women was recruited and followed up to 6 months with regular
data collection on infant feeding practices, morbidity and growth.
A survey was conducted at the end of the 6 month-follow-up in a
random sample of mothers who had received the intervention
package. A random sample of 208 mothers who got the intervention was interviewed. The baseline characteristics of this sample are
consistent with the location of our study with high illiteracy (85%),
a high proportion of multigravidae (84%), and a high proportion of
home delivery (57%). On the interview day, 94% of women were
still breastfeeding. Each woman received a median of 5 counselling
sessions on EBF. The sessions consisted of household visits of the
peer-counsellor (96%), and were held as a private conversation
(90%). The main messages of the antenatal and postnatal
counselling sessions on EBF were do not give water to your baby up
to 6 months and do not give anything else to your baby but breast
milk. The intervention was accepted and found to be useful by over
90% of the interviewees. Among the reasons listed by mothers for
satisfaction were the few episodes of illness experienced by the
child, his nice growth, an earlier walking and a reduced occurrence
of diarrheic episodes. The multivariable logistic regression performed on the longitudinal data of these women showed a doseresponse relation between the practice of EBF and the intensity of
the intervention. Mothers who got 4–7 counselling visits had an OR
of EBF of 3.64 (95% CI: 1.6–8.2) compared to those who got <4
ª 2009 The Authors
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visits. Antenatal care visit was also found to increase the OR of EBF
with an OR of 2.29 (95% CI: 1.2–4.3). A community-based
intervention to promote EBF was feasible, accepted and seems
efficacious on EBF rates at week 12 in rural Burkina Faso.

T1P5-04
Community epidemiology as a strategy bridging care delivery
and research
*M. Anselmi1,2, R. Prandi2, M. Marquez2, D. Armani2, C. Caicedo2, J. Murillo2,
J. Caicedo3, F. Caicedo3, M. Quinonez3, R. Sabando4, H. Cuero4, J. Moreira2 and
G. Tognoni5
1
Hospital S.Cuore, Tropical diseases, Negrar (Verona), Italy; 2Cecomet,
Public Health, Esmeraldas, Ecuador; 3MSP, Sistema local de salud, Borbon,
Ecuador; 4Cecomet, Asociacion de Promotores de salud, Esmeraldas,
Ecuador; 5Consorzio Negri Sud, Public Health, Pescara, Italy

Primary care is increasingly re-proposed as the cornerstone of
effective health policies and practices. The experiences developed
over more than 15 years in the North of Esmeraldas, Ecuador,
based on the protagonist role of non-professional members of the
communities (health promoters), document how to bridge the
exigencies of a care delivery and research. A network of health
promoters was created in each of the 130 dispersed villages of the
area of Borbon. The team was trained to assure active epidemiological surveillance of routine care: from mother and child health,
and nutritional status, to specific tropical (onchocerciasis, yaws,
malaria, TB) and chronic non infectious conditions (hypertension
and cardiovascular risk, cervical cancer screening). Translation of
the methods and tools of ad hoc programs into routine care
practices supports the importance and the yield of considering
community based epidemiology as a principal research resource of
primary care. Community epidemiology can and must be a reliable
and affordable producer of original knowledge and not simply the
place where centrally generated and standard guidelines are
enforced.

Malaria diagnosis: rapid diagnostic tests
(RDTs) and traditional microscopy
T2P7-01
Molecular diagnosis of malaria in the field: development of a
novel, one-step nucleic acid lateral flow immuno-assay for the
detection of all 4 human Plasmodium species and its
evaluation in Mbita, Kenya
*P. Mens1, A. van Amerongen2, P. Sawa3, P. Kager4 and H. Schallig1
1
Royal Tropical Institute, Parasitology, Amsterdam, Netherlands; 2University of Wageningen, Biomolecular Sensing & Diagnostics, Wageningen,
Netherlands; 3ICIPE, St Judes Clinic, Mbita, Kenya; 4University of Amsterdam, Tropical Medicine, Amsterdam, Netherlands

We present a simple, fast, sensitive and specific detection system,
Nucleic Acid Lateral Flow Immunoassay (NALFIA) for amplified
Pan-Plasmodium PCR products. Laboratory based evaluation of
the NALFIA showed a lower detection limit is 0.3–3 parasites/ll,
tenfold more sensitive than gel-electrophoresis analysis. Further
evaluation of the Pan plasmodium assay was performed under
field conditions. Samples of clinically suspected malaria cases
(n = 650) collected during a drug trial were used to assess
NALFIA performance. NALFIA were set-up as follows. Nitrocellulose strips were coated with anti-Digoxigenin (a-Dig) antibodies (200 ng/ll). A 0.2% colloidal carbon suspension was
conjugated with 350 lg/ml neutravidin. PCR amplification of the
18S ribosomal RNA gene of Plasmodium was performed with a
5’Digoxigenin-labelled forward and a 5’Biotin-labelled reverse
Pan-Plasmodium specific primers. Following amplification 1 ll
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PCR product was mixed with 100 ll running buffer (0.1 M
Borate Buffer, 1% BSA, 0.05% Tween-20) and added to a tube
containing 1 ll dried carbon coated to the bottom. Following resuspension of the carbon nano-particles by shortly shaking the
tube, a nitrocellulose strip was placed in the tube, and the fluid
was allowed to run through the strip for 10 min after which the
strips were interpreted. The NALFIA lower detection limit is 0.3–
3 parasites/ll, tenfold more sensitive than gel-electrophoresis
analysis. Evaluating 650 clinically suspected malaria cases with
the Pan-Plasmodium assay under field conditions (rural Kenya),
revealed that NALFIA detected more positives than microscopy
(agreement: 95%; K-value 0.85) and there was an excellent
agreement between gel-electrophoresis and NALFIA (98.5%;
K-value: 0.96). Thus NALFIA is more sensitive than microscopy
and a good alternative to detect PCR products whilst circumventing using electricity or expensive equipment, making NALFIA the first step towards molecular field diagnosis of malaria.
This prototype will be further developed in an assay which
detects isothermal amplification products and will be used in
simplified diagnostics for resistance marker detection within the
EU funded project MALACTRES.

T2P7-02
Development and evaluation of a novel magneto-optical test
(MOT) for the diagnosis of malaria
*H. Schallig1, P. F. Mens1, R. Matelon2, L. Savage2, L. Wears2, J. Beddow3,
M. Cox3, J. Heptinstall3 and D. Newman2
1
Royal Tropical Institute, Biomedical Research - Parasitology, Amsterdam,
Netherlands; 2University of Exeter, School of Engineering, Computing and
Mathematics, Exeter, UK; 3University of Coventry, Faculty of Health and
Life Sciences, Coventry, UK

The diagnosis of malaria based on clinical symptoms (e.g. fever) is
unreliable and leads to over diagnosis and treatment. Laboratory
diagnosis using microscopy and/or rapid diagnostic tests (RDTs)
encounter problems in specificity and sensitivity. The objective of
the present work was the development of a new magneto-optic
technology (MOT) for the rapid diagnosis of malaria based on the
detection of haemozoin, the waste product of Plasmodium, which
is produced in a form that under the action of an applied magnetic
field gives rise to an induced optical dichroism characteristic of the
haemozoin concentration. The analytical performance of the
device will be evaluated under laboratory conditions and in a rural
setting in West Kenya. The developed device exploits the change in
magnetic state of low spin (Fe2+) diamagnetic oxyhaemoglobin
into high spin (Fe3+) paramagnetic haemozoin, which is produced
whilst the malaria parasite digests haemoglobin. Heamozoin is
deposited as crystals in Plasmodium and these are found to exhibit
a high level of both magnetic anisotropy and optical dichroism and
it is these properties that are identified for exploitation as the basis
of a new diagnostic technique. The validity of the MOT device was
assessed on measurements on live parasitized erythrocytes
obtained from a Plasmodium in vitro culture. In a small clinical
trial, stored blood samples from confirmed malaria patients, cases
of undifferentiated fever, rheumatic-associated disease or heamoglobinpathies, were tested for Plasmodium infection with RDT
and MOT test. The detection limit of the MOT device, as
measured using artificial haemozoin (synthesised b-haematin) to
date is 0.01 lg/ml, which corresponds to parasitemia levels
approaching 0.0002% (10 parasitized red blood cells/ll), which is
as good as expert microscopy and better than the current
performance of RDTs. Blind testing of the MOT device revealed
that there was an excellent correlation between MOT testing, RDT
results and clinical confirmation. The ease with which the system
detected a P. ovale infection, known for its low parasiteamia, is
particularly encouraging. The prototype MOT has a sensitivity/
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specificity approaching or even exceeding current available diagnostic for malaria. The validity of the device will be further
assessed in a large field trial under rural conditions in West Kenya.

T2P7-03
Assessment of two malaria rapid diagnostic tests, with followup of positive pLDH test results, in a hyperendemic
falciparum malaria area
*S. Gerstl1, S. Dunkley2, A. Mukhtar2, M. De Smet3, S. Baker4 and J. Maikere3
Médecins Sans Frontières, London, Germany; 2Médecins Sans Frontières,
Bo, Sierra Leone, Sierra Leone; 3Médecins Sans Frontières, Brussels,
Belgium; 4Ministry of Health and Sanitation, Freetown, Sierra Leone
1

Most malaria rapid diagnostic tests (MRDTs) have been based on
HRP2 detection, e.g. Paracheck-Pf, but their utility is limited
especially in hyperendemic areas by persistent positivity after
antimalarial treatment. This is less of a problem with pLDH-based
MRDTs, as pLDH is cleared more quickly from the bloodstream
after efficacious treatment. But for pLDH tests, sensitivity has been
reported as falling below the recommended standard of 95%. A
new pLDH test – CareStartTM 3 line P.f/PAN-pLDH, claims to
have better sensitivity while continuing rapid conversion to
negative. We aimed to (1) compare sensitivity and specificity of
CareStartTM to Paracheck-Pf to diagnose falciparum malaria, (2)
assess the percentage of positive CareStartTM tests after treatment
of blood smear positive patients within 28 days and study the time
required for CareStartTM to become negative and (3) evaluate ease
of use and inter-reader agreement of both tests. Patients were
included if they were aged 2–59 months, presenting at an MSF
community health centre in Bo district, eastern Sierra Leone, with
suspected malaria defined as fever (axillary temperature >37.5 C)
and/or history of fever in previous 72 hours and no signs of severe
disease. Capillary blood was used for the two MRDTs and to
perform a blood slide as a reference. All patients with positive
blood slide tests were treated for three days (day 0–2) with
supervised artesunate and amodiaquine treatment according to the
national protocol. Cases where the blood slide was negative by day
2 were followed with repeated CareStartTM and blood slide tests
every seven days until CareStartTM became negative or a
maximum of 28 days. Sensitivity of Paracheck-Pf was 98.8%
(95% CI 95.8–99.8, 2/169) and of CareStartTM, 99.4% (95% CI
96.8–100.0, 1/169). Specificity of Paracheck-Pf was 74.7% (95%
CI 67.6–81.0, 44/174) and of CareStartTM, 96.0% (95% CI 91.9–
98.4, 7/174), which was significantly higher (P < 0.001). Neither
test showed any change in sensitivity with increasing parasitaemia.
But only 5.3% blood slides had less than 100 parasites/microlitre
and 82.8% had a parasitaemia higher than 1000 parasites/
microlitre. Of the 155 eligible study subjects for follow-up
CareStartTM test, 63.9% (99/155) had a positive test on day 2,
21.3% (33/155) on day 7, 5.8% (9/155) on day 14, 1.9% (3/155)
on day 21 and 0.6% (1/155) on day 28. The median time for the
test to become negative during follow-up was seven days.
CareStartTM was as easy to use and interpret as Paracheck-Pf with
excellent inter-reader agreement. Both MRDTs were highly
sensitive, met WHO standards for the detection of falciparum
malaria monoinfections where parasitaemia was >100 parasites/
microlitre and were easy to use. CareStartTM positivity decreased
quickly after successful antimalarial treatment, making it a good
choice for an MRDT for a hyperendemic falciparum malaria area.
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T2P7-04
Changes in costs following the implementation of routine
microscopy-based diagnosis of malaria in a peripheral health
care centre in northern Uganda
*M. Engl1, M. Vigl2, W. Wernsdorfer3, D. Gluderer4, C. Gostner4, M. Ogwang5
and C. Prugger6
1
Städtisches Klinikum München, Munich, Germany; 2Deutsches Institut
für Ernährungsforschung, Epidemiologie, Potsdam, Germany; 3University
Vienna, Specific Prophylaxis and Tropical Medicine, Vienna, Austria;
4
Krankenhaus Sterzing, Sterzing, Italy; 5St. Mary¢s Hospital Lacor, Gulu,
Uganda; 6Institute of Epidemiology & Social Medicine, Münster, Germany

We analysed changes in costs when implementing microscopybased diagnosis of malaria in all malaria-suspected patients at a
peripheral health care centre in a region hyperendemic for
Plasmodium falciparum. A sequential interventional study was
conducted at a peripheral health care centre in Gulu district,
Northern Uganda. The study consisted of two phases (P1 and P2),
each lasting for two weeks. During P1, usual clinical work was
carried out without routine microscopy-based diagnosis of
malaria. During P2, routine Giemsa stained thick blood film
examination was implemented for all patients with clinical signs of
malaria. The remaining clinical work was not affected by the study
intervention. Trained research assistants collected data on all
consecutive patients’ symptoms, diagnoses, and treatments using
standardised methods. Costs were calculated as the costs for
malaria diagnoses plus the costs for treatments, including antimalarials and other drugs, and compared between the two study
phases. 1576 patients (median age one year, IQR 0–10 years,
54.3% female) were enrolled in the study, 803 in P1 and 773 in P2.
No significant difference was observed in the proportion of
patients with body temperature >37.5 C (27.9% vs. 24.7%,
P = 0.150) between P1 and P2. Proportion of patients with a
diagnosis of malaria decreased from 52.9% to 12.7% (P < 0.001),
proportion of patients with septicaemia increased from 1.1% to
5.1% (P = 0.003). Diagnoses of respiratory (41.8% vs. 43.3%)
and urinary tract infections (3.8% vs. 3.9%), diarrhoea (15.1% vs.
17.6%), and injury (2.8% vs. 3.4%) showed no significant
differences between the study phases. Expenditures for malaria
treatments decreased from US$ 242.0 in P1 to US$ 43.6 in P2.
Additional costs for malaria microscopy in P2 amounted to US$
76.4. Use of antibiotics and other drugs increased in P2 leading to
US$ 39.3 in extra costs. These figures summed up to US$ 82.7
saved in the two weeks period of P2 corresponding to 15.3% of
the overall drug budget of the health care centre. The shift to
routine microscopy-based malaria diagnosis at a peripheral health
care centre in a region hyperendemic for Plasmodium falciparum
was associated with substantial cost reduction. The study intervention might have led to an improved case management in
patients with febrile illnesses.

T2P7-05
Development of a real time PCR assay for differentiation of
Plasmodium species in a pediatric sample from Luanda
*M. J. Gargate1, M. C. Drago1, A. Vilares1, L. Monteiro1, M. Correia2,
L. Bernardino2 and H. Ângelo1
1
National institute of health Dr Ricardo Jorge, Infectious diseases
department, Lisbon, Portugal; 2David Bernardino Paediatrics Hospital,
Luanda, Angola

We evaluated the results obtained with a real time PCR assay for
detection and differentiation of four species of Plasmodium that
cause human disease, using a single amplification reaction with
those observed with a classic microscopic diagnosis. Plasmodium
DNA was extracted by a proteinase K and phenol-chloroform
modified method. A real time PCR assay was used to perform
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Plasmodium detection species by using a Light Cycler instrument
and DNA Master SYBR green reagents (Roche). The primers were
used to amplify a species specific region of the multicopy 18S
ribosomal RNA gene (P. falciparum, P. vivax, P. malariae, P.
ovale). The blood samples were collected on filter paper from
children with clinical symptoms of Malaria from emergency
service of the Luanda Paediatrics Hospital. We analysed 235 blood
samples and observed that 162 (68.9%) were positive. Most of
these positive samples were single species infections caused by P.
falciparum 108 (66.7%) and P. vivax 48 (29.6%) and 6 (3.7%)
were mixed infections of these two species. From these patient’s
samples analysed only 118 had a microscopic diagnosis. We
observed that 65 cases were concordant for both methods, 42
microscopically negative samples were positive by real time PCR
assay and only 11 microscopically positive results were not
detected by this method. The real time PCR assay can be
completed in one hour and has the ability to detect and identify
four species of Plasmodium in a single reaction by using of melting
temperature curves analysis. Real time PCR assay is more sensitive
than microscopy and would seem well suited to detect mixed
infections by precise and objective differentiations of species. The
PCR assay revealed a high proportion of P. vivax infections not
usually found in the literature for this part of Africa. So this rapid,
accurate and efficient method can play an important role in the
specific diagnosis, epidemiologic and resistance studies of malaria.

P. vivax and others including P. knowlesi. Do
they really matter?
T2P8-01
Evaluation of Plasmodium vivax genotyping markers for
molecular epidemiology
*I. Felger1, C. Koepfli1, I. Mueller2, S. Schoepflin1, P. Zimmermann3 and
H.-P. Beck1
1
Swiss Tropical Institute, Medical Parasitology and Infection Biology,
Basel, Switzerland; 22PNG Institute of Medical Research, Goroka, Papua
New Guinea; 3Case Western Reserve University, School of Medicine,
Cleveland, USA

Molecular typing provides novel parameters to assess outcomes of
interventions against malaria. We present a genotyping technique
that provides a fast and precise approach to study Plasmodium
vivax infection dynamics where individual parasite clones must be
followed over time. PCR fragments were sized by capillary
electrophoresis to determine the extent of size polymorphism of 9
potential genetic markers (5 genes of merozoite surface proteins
(msp) and 4 microsatellites) in 100 P. vivax positive blood samples
from Papua New Guinea. Multiplex PCR protocols allow the
analysis of these markers in parallel. The two microsatellites MS16
and Pv3.27 showed the greatest diversity in the study area with 66
(for MS16) and 31 (for Pv3.27) different alleles found in 100 P.
vivax positive blood samples, followed by two fragments of msp1
and two other microsatellites. msp3a, msp4, and msp5 revealed
limited polymorphism. Even the most diverse markers showed
allele frequencies of up to 6% or 13%. These high resolution
genotyping techniques were applied to study co-infection of
individual clones of both, P. vivax and P. falciparum. Co-infection
with P. falciparum led to a higher P. vivax multiplicity of infection
(number of concurrent clones per carrier) compared to the
multiplicity observed in absence of con-infecting species. Capillary
electrophoresis based genotyping techniques are robust and
suitable for high throughput. They provide the high discrimination
power required for longitudinal follow up of individual parasite
clones in consecutive blood samples of the same carrier. To reduce
the theoretical probability of super-infection with parasites having
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the same haplotype as present at baseline, we propose to combine
at least two markers for genotyping P. vivax.

T2P8-02
Human Plasmodium knowlesi infections in Central Vietnam
P. Van Den Eede1, H. Nguyen Van1,2, C. Van Overmeir1, I. Vythilingam3, T. Ngo
Duc1,2, X. Nguyen Xuan4, H. Le Xuan4, H. Nguyen Manh5, J. Anne6,
U. D’Alessandro1 and *A. Erhart1
1
Institute of Tropical Medicine, Parasitology, Antwerp, Belgium; 2National
Institute of Malariology, Parasitology & Entomology, Clinical Research,
Hanoi, Viet Nam; 3Institute of Medical Research, Entomology, Kuala
Lumpur, Malaysia; 4NIMPE, Parasitology, Hanoi, Viet Nam; 5NIMPE,
Director, Hanoi, Viet Nam; 6Catholic University of Leuven, Microbiology
& Immunology, Leuven, Belgium

Following increasing reports of human Plasmodium knowlesi
infections in Southeast Asian countries, blood samples collected
during two large malariometric surveys (2004 and 2005) carried
out in a forested area of Central Vietnam were screened for the
presence of this simian malaria species. Blood samples among those
found positive for P. malariae (mono- or mixed infections by
species specific PCR) were randomly selected to be screened by PCR
for the presence of P. knowlesi. Family members of positive cases
included in the survey were also screened. Blood samples collected
in 2005 from the same individuals were screened again for P.
knowlesi. All P. knowlesi positive samples were confirmed by
sequencing. Among the 210 P. malariae mono- or mixed infections
identified by species-specific PCR, 95 were screened for P. knowlesi.
Among the 5 PCR positive cases, 3 were confirmed to be P.
knowlesi infections by sequencing, 2 young children (<5 year old)
and a young man, all asymptomatic at the time of the survey and for
the next 6 months after the survey. One child was still positive one
year later. Several family members, primarily positive for P.
knowlesi by PCR, were subsequently not confirmed by sequencing,
revealing a substantial amount of aspecific reactions to either
human or P. vivax DNA. New primers have been designed and are
currently developed to improve the performance of the molecular
diagnosis of P. knowlesi. This is the first report on human infections
by the simian malaria parasite Plasmodium knowlesi in Vietnam:
two out of the three confirmed cases were children under 5, and all
three cases were asymptomatic. In one of the young child, the
infection may have persisted for at least one more year. Unfortunately, current molecular tools are not very specific, preventing the
analysis of a large number of blood samples for the estimation of its
prevalence. More reliable diagnostic tools are urgently needed to
improve the diagnosis of P. knowlesi.

T2P8-03
Naturally acquired antibodies to Plasmodium vivax duffy
binding protein in rural Amazon
F. Souza-Silva1, I. Ceravolo1,2, M. da Silva-Nunes2, C. F. A. Brito1,2,
M. U. Ferreira3 and *L. H. Carvalho1
1
FIOCRUZ-MG, Malaria, Belo Horizonte, Brazil; 2Federal University of
Acre, Rio Branco, Brazil; 3University of São Paulo (USP), Parasitology,
São Paulo, Brazil

Plasmodium vivax Duffy binding protein (DBP) plays a critical
role on high-affinity binding interactions underlying erythrocyte
invasion. Here, we investigate the DBP immune response in an
ongoing cohort study carried-out among 366 residents of an
agricultural settlement consolidated over the course of several
decades in the Brazilian Amazon area. Baseline serum samples
from 68 (18.6%) subjects displayed anti-DBP antibodies by
ELISA, and, in one-third of these responders, these antibodies
inhibited erythrocyte-binding function of the DBP ligand domain
(DBPII). Although the overall recognition of DBP decreased during
the 15-month of follow-up, the ability of the sera to inhibit DBPII

94

erythrocyte-binding remain relatively stable over the time. Multiple logistic regression models identified cumulative exposure to P.
vivax as the strongest predictor of the presence of anti-DBP
antibodies during the cross-sectional surveys. We conclude that
low levels of DBP recognition by semi-immune populations should
be addressed in vaccine development strategies involving P. vivax.

T2P8-04
Adherence to 7 day primaquine treatment for Plasmodium
vivax in the Peruvian Amazon
*K. Peeters Grietens1, A. Erhart1, U. D’Alessandro1, A. Llanos Cuentas2 and
D. Gamboa2
1
Prince Leopold Institute for Tropical Medicine, Parasitology, Antwerp,
Belgium; 2Universidad Peruana Cayetano Heredia, Lima, Peru

Treatment adherence to primaquine for the radical cure of
Plasmodium vivax infection was researched along the IquitosNauta road in the Peruvian Amazon where around 82% of
reported malaria cases are caused by this parasite species.
Adherence is particularly relevant in order to eliminate the latent
hypnozoite reservoir after symptoms abate as the persistent nature
of the P. vivax in the human liver can produce repeated relapses
for years after the initial infection. Quantitative data were
retrospectively collected from 1072 P. vivax malaria patients
treated in the Paujil and Cahuide Health Centers and a survey on
adherence was carried out in a random sample of 185 vivax
patients; information that was triangulated with qualitative
research techniques. Despite free-of-charge treatment in nearby
health centers, adherence to the current 7 day primaquine
treatment for radical cure of Plasmodium vivax was estimated at
58.2%. Principal stated reasons for non-adherence were that the
treatment physically ‘‘shocked’’ people’s health (69.9% of survey
respondents) after the initial two days of treatment and perceived
allergies to the medication (61.2% of respondents). These
perceived adverse events relate to local humeral illness conceptions
which hold that malaria produces a hot state of body which is
further aggravated by the characteristically hot medical treatment.
In general, patients are willing to adhere to the first 3 days of
treatment during which symptoms are most apparent and include
the characteristic cold chills. However as symptoms abate the
benefits associated with treatment significantly decrease while the
perceived aggravating characteristics of the medication outweigh
the advantages of acquiring the remaining 4 days of treatment at
the health centre. Improving community awareness on further
malaria transmission due to relapses and fostering a realistic
system of direct observed intake of the medication organized at
community level can be expected to currently offer the most
feasible intervention options.

Challenges in HIV and TB diagnosis
T3P5-01
Clinical, radiological and bacteriological profile of
tuberculosis in a West African country: preliminary data from
the national reference centre for tuberculosis in Bissau,
Guinea Bissau
R. Colombatti1, F. Cattelan2, F. Vieira3, E. Martins3, C. Silva Vieira3, E. Benetti1
and *F. Riccardi4
1
University of Padova, Department of Paediatrics, Padova, Italy; 2University of Padova, Department of Histology, Microbiology and Medical Biotechnologies, Padova, Italy; 3National Reference Hospital for Tuberculosis,
Bissau, Honduras; 4University Tor Vergata, Department of Public Health
and Cell Biology, Roma, Italy

Tuberculosis (TB) diagnosis in Guinea Bissau relies on clinical
examination and direct smear observation. Chest X-rays, when
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available, are performed only in case of negative smear. Control
analyses are performed only after two months of treatment. The
changing clinical pattern of TB due to the HIV/TB co-infection
(miliariform TB and immune reconstitution syndromes affecting
the lungs) and to the spread of MDR and XDR TB, suggest the
need for improved diagnostic and treatment protocols across
Africa. Description of clinical, radiological and bacteriological
profile of TB in adult patients admitted to the National
Reference Centre Hospital for TB in Bissau at time of diagnosis,
after one month and after two months of treatment. The
description of TB profile could aid in defining targeted
diagnostic priorities in limited resource settings. Since July 2007
patients admitted with suspect of TB received clinical evaluation, BMI measurement, Chest X-rays, direct smear observation
and complete blood count. During the month of July, routine
HIV testing and antiretroviral treatment were also offered. The
above mentioned analyses were performed at time of TB
diagnosis, after one month of treatment and after two months of
treatment. First line treatment consisted of the standard four
drug regimen (R/H/E/P) except for relapsed patients who
received five drug regimen (R/H/E/P/S) according to the National
Protocol. All analyses and treatment were free of charge; three
meals per day were also given for free. 309 patients were
admitted. 169 M, 140 F. 245 were adults (mean age 40.18 yrs,
range: 15–93) and 64 were children <15 yrs. Main symptoms on
admission were: cough (91%), fever (88.5%), chest pain (78%),
weight loss (71%). 175/245 (71.4%) adults had TB diagnosis
confirmed and 51.2% were smear positive. Chest X-rays were
performed in 155/175 (85.8% of smear positive, 91.3% of
smear negative). Lobar infiltrate and apical infiltrate were the
images observed more frequently (78% of X-rays). Mean BMI
at admission was 17, while mean Hb was 9.2 g/dl. The 62
patients tested for HIV showed a 48% of TB/HIV co-infection
(69.8% HIV1, 20% HIV2, 10.2% HIV1/2). After 1 month of
treatment, 45% of smear positive patients persisted positive
while this percentage dropped to 13% after 2 months. The
majority of patients who were positive after two months, did
not repeat a smear after three months. Mean BMI improved to
17.9 after 1 month and to 19.11 after 2 months. Mean Hb rose
to 10.1 g/dl after 1 month and to 11.3 g/dl after 2 months. 4
HIV patients presented pulmonary immune reconstitution syndrome with worsening of previous chest X-rays. TB Reference
Hospitals in West Africa should modify diagnostic analyses,
timing and type of follow-up analyses performed to monitor TB
evolution during treatment, due to the changing profile of TB
infection.

reported cough, 2214 (3.4%) remembered their cough duration.
One thousands nine hundred seventy three patients (89.1%)
coughed for ‡2 wks as compared to 241 (10.9%) patients who
coughed for <2 wks. Of those who coughed for two weeks or
more, 250 (12.7%) had smear positive PTB, and of those who had
coughed for less than two weeks, 21 (8.7%) had smear positive
PTB. There was no statistically significant difference when
comparing proportions of patients with smear positive among the
two groups (Pearson Chi-Square 3.2; P = 0.074). Detection of
smear positive PTB among patients who coughed for less than two
weeks was as high as for those who coughed for more than two
weeks. We therefore recommend reviewing criteria for TB
screening.

T3P5-03
Evaluation of chitin-sedimentation and sonication for
concentrating Mycobacterium tuberculosis in diagnostic
sputum samples
*R. Chew1,2, L. Caviedes3, P. Fuentes3, J. Coronel3, R. Gilman4, M. Zimic3,
B. Hererra3, T. Valencia3 and C. Evans3,5,2
1
London School of Hygiene and Tropical Medicine, Department of
Public Health and Policy, London, UK; 2Innovation For Health And
Development, Lima, UK; 3Universidad Peruana Cayetano Heredia,
Department of Microbiology, Lima, Peru; 4Johns Hopkins Bloomberg
School of Public Health, Department of International Health, Baltimore,
USA; 5Imperial College London, Department of Infectious Diseases and
Immunity & Wellcome Centre for Clinical Tropical Medicine, London, UK

Direct sputum-smear microscopy for tuberculosis diagnosis is
insensitive, although rapid and inexpensive. Chitin-sedimentation
and sonication of sputum samples may concentrate mycobacteria
into the volume visualised by microscopy thus improving sensitivity and slide-reading time. These relatively inexpensive interventions might therefore be of diagnostic use in high-prevalence,
resource-poor settings, but their efficacies have not been fully
defined. We evaluated quantitatively the mycobacterial concentrating abilities of chitin-sedimentation and sonication, using
clinical sputum samples (n = 32) from newly-diagnosed tuberculosis patients. For chitin-sedimentation studies (n = 13), 1 ml of
sputum was mixed with 0.25 ml of dissolved chitin, vortexed for
5 seconds and left to stand for 30 min before resuspension after

T3P5-02
Missed opportunities for early tuberculosis case detection
among patients with cough of less than two weeks: a study
among outpatients in urban Dar-es-Salaam, Tanzania
*E. Ngadaya1, S. G. Mfinanga1, E. Wandwalo1,2 and O. Morkve1,3
1
National Institute for Medical Research, Tuberculosis Epidemiology, Dar
es Salaam, Tanzania; 2Ministry of Health and Social Welfare, national tuberculosis and leprosy control program, Dar es Salaam, Tanzania; 3University of Bergen, CIH, Medicine, Bergen, Norway

We conducted a cross sectional hospital based study in six health
facilities in Dar es Salaam, between September and October 2007.
All patients with cough were screened for pulmonary tuberculosis
(PTB) by smear microscopy. Patients were divided into two
groups, those who coughed for less than two weeks (<2 wks) and
those who coughed for two weeks or more (‡2 wks) of 65 530
patients attended outpatients department (OPD). Out of these,
2274 (3.5%) patients reported cough. Among patients who
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improve this situation. We tested a rapid DST method based on
fluorescence microscopy of mycobacteria grown for a few generations on Anopore. Mycobacteria were cultured and the resultant
microcolonies were heat killed and stained with the fluorogenic
dye Syto16. Microscopy, image-capture with a charge-coupled
device camera and digital processing were used to quantify the
inhibition of growth by drugs. Rapid DST for rifampicin and
isoniazid was performed for 10 clinical isolates of Mtb and 10
atypical strains. Mycobacteria could be cultured, killed, stained
and imaged on Anopore. For DST, the Anopore method gave an
accurate result in 3 days. This is unprecedented speed for culturebased DST for this group of organisms and results in minimal
infectious waste (<10 000 cfu). Additionally, analysis of mycobacteria by fluorescence and electron microscopy on Anopore
opens up research possibilities.

T3P5-05
Molecular analysis of isoniazid resistance in different
genotypes of Mycobacterium tuberculosis isolates from Iran
*A. Khosravi1, F. Doustdar1,2, P. Farnia1,2 and A. R. Bahremand1,2,3
1
Ahwaz Jondishapour University of Medical Sciences, Microbiology,
Ahwaz, Iran; 2National Institute of Tuberculosis and Lung Disease
(NRITLD), Mycobacteriology Research Centre, Tehran, Iran; 3Institute
Pasteur of Iran, Mycobacteriology, Tehran, Iran

discarding the supernatant. The remainder of the samples (n = 19)
were placed in bijou tubes and sonicated for 60 min in a jewellery
sonicator. Triplicate slides were made from each sample pre- and
post-processing using a standardised 40 ll of sputum. The slides
made pre-processing were used as controls. The number of
mycobacteria per 100–300 fields was counted in a blinded manner
by three experienced microscopists for the total of 192 ZiehlNeelsen stained smears produced. To ensure reliability, two
microscopists cross-read approximately 10% of the slides.
There was good inter-observer agreement (R = 0.967,
P = 0.0001). Compared with controls, chitin-sedimentation and
sonication caused slight decreases in mycobacterial counts, but
these were not statistically significant (Figures 1 and 2; R = -0.01,
P = 0.333 and R = -0.286, P = 0.687 respectively). Slide-reading
time was reduced by an average of 0.6 and 1.2 min respectively
with chitin-sedimentation and sonication. Using our methods,
chitin-sedimentation and sonication did not concentrate mycobacteria in clinical sputum samples. The study was limited by the
use of only microscopy-positive samples, as the aim of these
interventions is to increase diagnostic sensitivity sufficiently to
detect mycobacteria in samples currently deemed microscopynegative but which turn out to be culture-positive. Nevertheless,
these techniques have potential to be further developed for clinical
use, given their positive effects on slide-reading efficiency. The next
step will therefore be to identify the optimal conditions under
which they will concentrate mycobacteria.

T3P5-04
Rapid drug sensitivity testing of mycobacteria by culture on a
highly porous ceramic support
*B. Mulder, A. Fares, K. Nolsen and C. Ingham
Microbiology Laboratory, Twente Achterhoek, Enschede, Netherlands

Phenotypic, culture-based methods for drug sensitivity testing
(DST) of Mycobacterium tuberculosis (Mtb) are relatively simple
and may be particularly appropriate to resource-limited settings
where tuberculosis (TB) is most prevalent. However, these
methods can be slow and generate significant amounts of infectious waste. Low-cost digital imaging and a unique porous ceramic
support for cell culture (Anopore) may offer opportunities to
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Significant increase of isoniazid-resistance in Iranian Mycobacterium tuberculosis isolates in the last few years would present a
serious need for rapid detection and effective management of INHresistance tuberculosis in Iran. The aim of present study was to
investigate the prevalence of mutations in the three most
commonly reported loci associated with INH-resistance, katG
codon 315, the fabG1-inhA regulatory region and oxyR-ahpC
intergenic region. To investigate the mutations associated with
isoniazid resistance, drug susceptibility tests were performed
initially and then parts of the coding sequence of katG gene and
fabG1-inhA and oxyR-ahpC regulatory regions were analyzed in a
sample of 48 isoniazid-resistant and 25 isoniazid-sensitive isolates
using IS6110 RFLP, Spoligotyping and nucleotide sequencing. The
R463L polymorphism in katG gene was detected with high
frequency in both Isoniazid resistant and sensitive isolates. The
ahpC 46A was the most common mutation in the oxyR-ahpC
intergenic region which was present in 31.2% of resistant and
16.0% of susceptible isolates. Mutations at katG codon 315 or the
fabG1-inhA regulatory region were identified in 77.0% of the
isoniazid-resistant isolates. Spoligotyping and IS6110 RFLP patterns revealed that most of the isolates contained ahpC 46A and
katG 463Leu polymorphism belonged to CAS super family.
Mutations at katG codon 315 or the fabG1-inhA regulatory
region were identified in 77.0% of the isoniazid-resistant isolates
and in none of the isoniazid-sensitive strains and are highly
predictive of isonizid resistance in Iranian isolates.

T3P5-06
Caring for African caregivers: morbidity profile among the
hospital staff in Tete, Mozambique
*E. Carrillo Casas1,2, A. De Weggheleire1, T. Decroo3, B. Jesus Maria2,
L. Cumba4, R. Maendaenda2, C. Das Dores4 and E. Bottieau1
1
Institute of Tropical Medicine, Clinical Sciences, Antwerp, Belgium;
2
Provincial Hospital of Tete, Tete, Mozambique; 3Doctors without
Borders-Belgium, Bruxelles, Belgium; 4Provincial Health Directorate, Tete,
Mozambique

Specific care for health care workers (HCW) is a neglected area in
African settings despite the numerous infectious hazards health
staff is exposed to. Our aim was to assess the morbidity profile of
HCW in a hospital in Southern Africa. In 2008, an occupational
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health program was implemented in the Provincial Hospital of
Tete (PHT), Mozambique. It consists of a one-stop service
providing prevention and clinical consultations, morbidity
screening and drug delivery if needed. All staff was invited.
Clinical and laboratory data were collected prospectively. After
one year of implementation, 156 out of 299 HCW attended the
occupational consultation (50%). About 30% of the HCW who
attended the occupational program were diagnosed with a
previously unknown serious pathology, mainly HIV and tuberculosis. Another 30%, most of them HIV infected, could benefit of
the advantages of the one-stop approach used. Chest X-rays and
serological tests brought the highest diagnostic yield in this
specific, most of the time asymptomatic, population. The high HIV
prevalence makes even more pressing the need of infection control
measures for occupational hazards.

T3P5-07
Implementing opt-out testing strategy in a provincial hospital
in Mozambique
*E. Carrillo Casas1,2, O. Artur Dos Santos2, A. De Weggheleire1, L. Cumba3,
R. Maendaenda2, C. Das Dores3 and E. Bottieau1
1
Institute of Tropical Medicine, Clinical Sciences, Antwerp, Belgium;
2
Provincial Hospital of Tete, Tete, Mozambique; 3Provincial Health
Directorate, Tete, Mozambique

The Provincial Hospital of Tete (Mozambique), referral secondary level of care, has made continuous efforts to increase HIV
awareness, counseling and testing, and treatment access for HIV
patients since the start of the program in 2003. In 2006 an
evaluation of provider-initiated HIV-testing (based on clinical
criteria) in adult medical wards showed an HIV prevalence of
54%, 30% of all admitted patients getting newly diagnosed with
HIV and 40% testing uptake amongst symptomatic patients
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(non-published data). Since 2008, a provider-initiated opt-out
HIV testing strategy was implemented in the hospital wards. We
aim to evaluate outcomes of this strategy. A prospective cohort
evaluation of all patients admitted in PTH adult medical wards
was conducted from February to April 2009. During this period,
732 patients were included. The male: female ratio was 1:1 and
median age was 29.38 years (range: 8-90). The proportion of
patients tested before admission was 33.6% (246). Of them,
67.5% (166) was HIV-positive (22.7% of total admissions), 15%
(37) known HIV-negative (tested within 3 months before
admission) and 17.5% (43) did not disclose results. Hence, a
total of 72.3% (529/732) were admitted patients with a not
known serological status (either not tested or not disclosing to the
health care system). Of those, 70% (371) consented in HIV
testing during admission; resulting in 16% (116/732) newly
diagnosed HIV patients. The proportion of known HIV-positive
patients admitted and not yet on HAART was 44.6% (74/166).
The overall HIV prevalence in the adult wards is 38.2%; 41%
(143) and 36% (139) in female and male ward respectively.
Looking at the 2006 analysis in the same setting, the proportion
of patients admitted with an already known HIV status, the
proportion of new diagnosis and the HIV prevalence in the
medical wards decreased. After 6 years of efforts to improve
access to HIV diagnosis and care in a province of high HIV
prevalence (13%), still 70% of the admitted adult patients refer
not knowing their HIV status. One out of six patients, generally
admitted in advanced disease stage, has been newly diagnosed
with HIV during their hospitalization. Moreover, an important
proportion of HIV-positive patients were not yet on HAART
evidencing that HIV awareness and advocacy activities with
community testing involvement, as well as pre-HAART retention
in care merit more emphasis.
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POSTER SESSION A
1. Public health, human rights and access
to care
1.1 Equity, health and human rights
1.1-001
The prevalence of trichomoniasis among a high risk behavior
group of women in Rajaee Shahr prison
*Z. Valadkhani1, M. Assmar1, N. Hassan1, Z. Aghighi1, F. Kazemi1, I. Esmaili2,
M. Moradynasab3 and H. Sabzali Touran3
1
Pasteur Institute of Iran, Parasitology, Tehran, Iran; 2Tehran Prison HQ,
Research Council of Tehran, Iran; 3Rajaee Shahr Prison, Gynecology clinic,
Karaj, Iran

OBJECTIVES Trichomoniasis is an extremely common sexually
transmitted infection (STIs) associated with important public
health problems. T. vaginalis infected individual manifest a wide
range of symptoms, but the most serious aspect of this infection is
the association between this parasite and an increase risk of
transmission and acquisition of other sexually transmitted diseases
including HIV. Prostitutes and drug users are at high risk. The
prevalence of trichomoniasis depends on host factors such as age,
number of sexual partners and sexual behavior. This study aimed
to determine the prevalence of this infection in high-risk behavior
groups of women attending gynecology clinic in the penitentiary of
Rajaee Shahr.
METHODS We surveyed by questionnaire 190 females who
visited the gynecology clinic of prison over nine months period.
The vaginal discharge and urine samples of all were examined for
Trichomonas vaginalis by direct smear and TYIS-33 culture
medium.
RESULTS 131/190 women were drug users and/or prostitutes.
Among drug users 8% of subjects were positive for trichomoniasis
and 10% had multiple partners. 64% of infected patients were
related to symptomatic individuals who complained from vaginal
discharge, itching and burning sensation.
CONCLUSION T. vaginalis infections are commonly associated
with other STIs and a marker of high-risk sexual behavior.
Therefore the prevention guideline of sexual infections and
widespread use of barrier methods of contraception should be
taught in the penitentiaries. Diagnosis of other STIs also is
recommended.

1.1-002
Health professionals as effective opinion makers and ‘‘global
health advocates’’. The project ‘‘Equal opportunities for
health: action for development’’
*S. Foresi and *G. Putoto
Doctors with Africa CUAMM, Planning, Padova, Italy

BACKGROUND Education has proved to be one of the most
effective investments in tackling the obstacles hindering the
achievement of the right to health. Indeed, informed health
workers can be effective opinion makers and Global Health
advocates and can in turn promote more equitable health
policies. This requires a cultural change in today’s health teaching and training, both at university and in the field of lifelong
learning.
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OBJECTIVES Medici con l’Africa Cuamm has been promoting
the project Equal opportunities for health: action for development
since May 2007, in order to: (1) expand global health teaching at
Human Science Faculties and improve its quality and coordination; (2) make healthcare professionals accountable for promoting
global health and health equity at all levels (including policy
makers); (3) establish and strengthen strategic partnerships among
universities, scientific societies, research and education centres,
health institutions, non governmental organisations and public
institutions to promote the definition of fairer and more effective
health policies; (4) make public opinion more aware of global
health and equity in health.
METHODS The project, co-financed by the European Union, is
implemented by 29 partners and associates representative of the
health community from 6 Member States (Italy, Germany, Poland,
United Kingdom, Spain, Belgium), including universities, medical
and students associations and non-governmental organizations.
Main activities realized include: 1- mapping of actual undergraduate training courses in Global Health at Italian Medical
Faculties; 2- development and sharing of a core curriculum in
Global Health (see attachment) among participating faculties and
delivery of a training of trainers; 3- delivery of training seminars at
Hospital and Health Authorities and Associations on Global
Health; 4- organization of an international conference, followed
by preparation of a commitment paper stating future strategies.
RESULTS (1) Improved and coordinated teaching and training on
Global Health has been started, covering nearly 50% of Italian
Medicine Faculties. (2) The International Conference delegates
yielded a commitment paper detailing future teaching and lobby/
advocacy strategies to implement effective and radical innovations
in university education and health policies.
CONCLUSIONS Education, training, advocacy and public
awareness raising play a pivotal role in the promotion of Global
Health. Indeed, informed health workers can act as opinion
makers and information multipliers as well as influence the
elaboration of more equal health policies. To be more effective and
promote a global health movement, coordinated actions and
efforts as well as strengthening of networks are needed.

1.1-003
Monitoring hospital performance for equity
*G. Putoto
Doctors with Africa CUAMM, Planning, Padova, Italy

BACKGROUND Allocative decisions in the health sector, especially in poor countries with limited information systems, are often
taken on a historical basis without possibility of linking them to
specific outputs and results. Production processes of non for profit
hospitals (NFPH) have hardly been analysed in sub-Saharan Africa
and little is known about their performance in terms of efficiency
and equity.
OBJECTIVE To develop and use a managerial statistical tool to
monitor hospital performance in order to address efficiency and
equity over time.
METHODS Based on literature a single output measure such as
standard of unit of output for hospital (SUOP) was developed in
Uganda1. The SUO utilized outpatient visits as its measurement
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unit and allocates different weights to hospital services (inpatient,
deliveries, antenatal clinic, vaccinations), thereby allowing the
total volume of activities to be quantified2. Then, 4 indicators were
applied: volume of service outputs/SUOP, productivity of staff/
SUOP, average expenditure/SUOP and user fees/SUOP. These
indicators provided some indicative information about hospital
utilization, productivity, efficiency and equity respectively.
RESULTS By applying SUOP, since 2006 it has been possible to
monitor utilisation, efficiency, productivity and equity of 12
NFPH hospitals in Angola (1), Ethiopia (1), Tanzania (3) and
Uganda (7) supported by Doctors with Africa CUAMM. Nine
Hospitals have a proportion of annual revenues from user fees
ranging from 6% to 30%. For three Hospitals user fees, on the
contrary, represent more than 50% of their income. The result
achieved by the first group of hospitals is made possible because of
the application of lower fees, the introduction of flat rate
mechanisms, the capacity to get more external aid and government
subsidies.
CONCLUSIONS The results cannot be generalised because of
different hospitals size and setting. However, simple performance
tool such as SUOP, can support hospital managers to link input
and output. Equity, as well as other dimensions of hospital
performance, can be monitored. Based on this, a more equitable
user fees system can be applied as interim measure to protect the
poor while waiting for the much needed universal health care.
REFERENCES
1 Pro-Poor Health Services: The Catholic Health Network in
Uganda, World Bank, Findings, 2005, 246.
2 SUO-op formula = (15x n. Ip) + (n. Op) + (5 x n. Del) + (0.2 x
n. Imm.) + (0.5 x n. ANC)

CONCLUSIONS Our analysis highlights the existence of some
differences in health outcomes despite a strong political will to
avoid inequities in health in the Cuban population. Further
research with multivariate techniques and an approximation to
smaller geographical units will help to better understand the
reasons for these differentials and to give more precise indications
for improved health services management and interventions on
other determinants of health.

1.1-004

1.1-006

Differences in health determinants and in health within Cuba
(1989–2000)

Mariano’s journey: real life challenges for health care in
Timor Leste

*A. Alvarez1, M. Alegret1, A. Leyva1, A. Rodriguez1, M. Bonet1, P. De Vos2 and
P. Van der Stuyft2
1
INHEM, Havana, Cuba; 2Institute Tropical Medicine, Public Health
Department, Antwerp, Belgium

*M. Gibbons1 and C. Davies2
1
Bairo Pite Clinic Dili Timor Leste, General Practice, Forster, Australia;
2
Charles Sturt University, School of Nursing and Midwifery,
Wagga Wagga, Australia

INTRODUCTION Consequent to the breakdown of the Soviet
Union, Cuba suffered a dramatic economic crisis during the 1990s.
Evidence exists that the country’s public health policy was able to
limit the negative consequences of this crisis, based on the
development of a holistic and integrated approach. Nevertheless,
existing health differentials between geographical areas within
Cuba and possible health inequities still need further analysis.
OBJECTIVE Analyze the main differentials in health determinants
and health outcome between Cuban provinces (1989–2000) during
a period of profound economic crisis. Identify the possible
existence of important differences that need further attention.
METHOD For all Cuban provinces variables were analyzed along
3 main axes (health services – 19 variables; other determinants in
health – 15 variables; health outcomes – 19 variables), using the
Gini Coefficient based on the Lorentz curve.
RESULTS In health service variables only small differences were
observed between provinces, with ‘number of maternal homes/
population’ and ‘health expenses per inhabitant’ as the most
important ones. For other determinants of health ‘population
density’ and ‘economic production’ showed the most important
differentials, together with alcoholism. In health outcomes,
maternal mortality and mortality for influenza and pneumonia
showed the most important differences between provinces, contrary to other variables such as life expectancy, general mortality,
index of quality of life, immunizations, infant mortality rate
among others, which showed few differences.

BACKGROUND The health services of Timor Leste have been
rebuilt from total destruction following the referendum for
independence in 1999. A predominantly poor rural population
suffers diseases where cause and management are well known.
Hilly terrain and poor infrastructure make health services provision and access to clinics, hospitals and qualified staff difficult.
Timor Leste ranks 151/179 on the Human Development Index.
Fifty per cent of adults are illiterate.
OBJECTIVES To illustrate through a recent clinical example the
heavy disease burden of rural people in Timor Leste, and the
challenges faced by the government in providing accessible
appropriate services, with particular reference to TB.
CASE REPORTA 17-year-old male from a rural district presented
at an NGO clinic in Dili, the capital of Timor Leste in January,
2007 with paraplegia, urinary retention, anaemia (Hb 50g/L) and
high fever. Ten weeks previously he had been diagnosed with
Pott’s Disease of the spine on X-ray and had spent 8 weeks in
another hospital on DOTS therapy. He had developed large sacral
bedsores, and his parents had taken him home, to seek help from a
traditional healer and to tend their vegetable garden and animals.
He was given several days of IV antibiotics but developed pyogenic
arthritis and insufficient antibiotics were available to treat his
septicaemia adequately. Limited nursing care, poor initial nutrition, difficulty obtaining blood and ongoing poor protein intake
also contributed to his death. The death of young people from TB
and its complications is commonly seen in Timor Leste.

ª 2009 The Authors
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1.1-005
Ethics and human rights in the nursing education in Malawi
*L. Hagen and M. Simango
University College of Ostfold, Nursing, Fredrikstad, Norway

The experience this session is based on is gained from the
cooperation in a 4 year program named improved health training
programme in Malawian Nursing colleges. The cooperation is
between 5 University Colleges in Norway and 12 nursing colleges
in Malawi. To improve the quality of the education, Malawian
educators described needs and areas which the programme should
address. From the early beginning human rights and ethics were
highlighted. The educators in Malawi expressed a lack of
competence in teaching ethics to students. In the past human rights
and ethics had been neglected in the curriculum and the educators
experienced these topics as a challenge. Also, nurses received a bad
press in national newspapers. We will discuss why the nursing
education and the nursing profession have challenges in providing
ethical care in Malawi as well as approaches chosen to address
them. One essential aspect is how to justify Norwegian educators
going to an African country with only superficial knowledge about
the society to teach health care ethics.
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CONCLUSION The Ministry of Health has made significant
advances in rebuilding the health services since independence.
Traditional or religious beliefs delay seeking or continuing with
modern care. Although health care is free, transport and family
support are a large financial burden. Human resources, diagnostic
and technical resources, drug supply and quality of care are often
inadequate so that patients lose faith in the service. With respect to
the National TB Program, active case finding, culturally appropriate health education and promotion, follow-up of defaulters,
financial and psychological support for patients may all help avoid
the continuing deaths of young people such as this patient and
provide a level of treatment that would be considered universally
acceptable.

1.1-007
System related characteristics influencing on equitable
opportunity of access to health service in welfare state:
example from Finnish rehabilitation system
*J. Suoranta
Tampereen yliopisto, Terveystieteen laitos, Tampere, Finland

BACKGROUND Equity problems in health care differ in country
to country. In so-called welfare states and in developing states the
equity problems are totally different. In welfare states like Finland,
equity principles are at the basis of the social and health system,
but in practice the access to services is still contingent for several
reasons. Inadequate access to essential social and health services
leads to inequities in health and in opportunities to participate in
society. The causes of inequitable access to health care need to be
identified to outline policy reforms. System related characteristics
have been less frequently studied as the causes of inequitable access
to health care, although these are more amenable to adjustment by
policy actions than the more commonly studied personal characteristics. The purpose of this presentation is to outline the system
related characteristics influencing the opportunity of access to
health care in general, and to rehabilitation services in particular in
Finland.
METHODS First a literature review on characteristics contributing to access to health care was conducted. From these findings a
framework of analysis was formulated. This framework was used
to analyze possible system related causes of access problems in the
context of the rehabilitation services in Finland. Empirical data
consistent of rehabilitation professionals’ interviews (20).
RESULTS Several characteristics which reduce opportunities to
access health care emerged, classified under three major headings:
personal, sociocultural and system related. System related characteristics were divided into physical, financial and functional
characteristics. Some of these characteristics were observable also
in the context of the Finnish rehabilitation system. The main
characteristics restricting the access to rehabilitation services were
ambiguous organization and diverse practices.
CONCLUSION These remarks from literature and empirical data
can be useful when developing more equitable health care.

1.1-008
Structural violence and health in the OPT: towards exposing
Israeli occupation as the main determinant of the health of
Palestinians
A. Stefanini, *C. Bodini, V. Spada, C. Di Girolamo, A. Fabbri and A. Martino
Center for International Health, Medicina e Sanità Pubblica University of
Bologna, Bologna, Italy

In a paper of the Lancet Series on ‘‘Health in the Occupied
Palestinian Territory’’ (OPT) Batniji et al.1 convincingly argue that
the health of Palestinians is compromised by threats to the security
of Palestinians. People living in the OPT, the argument goes, lack
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the basic security for them to be healthy and flourish as a society,
and for development aid to result in real autonomous development. Direct physical aggression through bombs, gunfire, home
demolitions, land expropriation, torture and daily humiliation at
checkpoints adds to the indirect, less visible, creeping violence
forced on people by lack of access to water, electricity, fuel,
sanitation and adequate health services. This deprives Palestinian
people of the basic determinants of health, i.e. the preconditions to
be healthy, and makes their life miserable. This paper takes the
discourse of human, as opposed to international and national,
security further by linking it with the concept of structural violence
as a root cause of insecurity and thus as the most upstream
determinant of the health of populations. Structural violence and
the way in which it undermines Palestinians’ health is more than
elsewhere conspicuously apparent in the OPT where it takes the
various forms of economic, political, cultural, religious and
environmental violence. By examining empirical examples of how
structural violence and its links with Israeli occupation undermine
the health and human rights of Palestinians, we point at practical
ways for the international community to move from theory to
practice and to promote non violent approaches (education,
awareness raising, advocacy, etc.) to conflict resolution. Public
health practitioners, in their different working contexts, are bound
to play a central role in exposing the impact of structural violence
in undermining human security and health, in the footsteps of the
19th-Century German doctor Rudolf Virchow who fought for
recognition of medicine as a social science and called upon
physicians to be the ‘‘apostles of peace and reconciliation’’.
1
i Batniji R, Nguyen-Gilham V, Giacaman R et al., Health as
human security in the occupied Palestinian territory. Lancet
2009; published online March 5. DOI: 10.1016/S0140-6736(09)
60110-0.

1.1-009
Be-cause Health, a Belgian initiative for international health!
Be-Cause Health, Antwerp, Belgium

OBJECTIVES AND METHODS Be-cause health is an informal
and pluralistic platform, open to institutional and individual
members and founded in 2004.
Institutional members are:
Belgian academic institutions, services, schools for public
health;
Belgian medical (and related) development organisations, NGO
and consultancies offices;
Government services involved in medical development cooperation and international healthcare;
Organisations and associations who do not necessarily have
development cooperation as a priority, but whose mandates
overlap with international healthcare.
An important aspect is that individuals too, involved in
international healthcare and active in a Belgian context, can be a
part of this platform, as well as the south Diaspora, people from
the field or from another UE country. The main aim of the network
is to bring together players in international health care so that they
can work more efficiently to ensure that the entire world has access
to decent health care. Be-cause Health has been initiated by the
Institute of Tropical Medicine in Antwerp and funded by Belgian
government. The main objective is the strengthening of the
effectiveness and the role of by the actors in the Belgian
development cooperation and making quality healthcare accessible
worldwide by bringing together Belgian players in international
health care. This should happen through mutual agreement,
coordination, and activities that go beyond organisations. The
platform becomes a stage for exchange information and knowlª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247
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edge and will breach the gap between the academic world and
operational actors.
RESULTS The main result of the platform lies in three principal
components:
1. Organisation of seminars ‘‘State of the art’’:
Human resources in health
SWAp: sector-wide approach research group
Access to quality medicine
Primary health care
Health Financing
2. Supporting the development of a policy document on Belgian
cooperation in international health.
3. Technical workgroups which lead to specific results such as
the charter on the quality of medicines, which has been
signed up by 20 organisations.
CONCLUSION Belgium has a strong tradition in international
health care, both in humanitarian aid and in development
cooperation. The government, NGO’s, academic institutions and
individuals played and play an important role which is emphasised
by working together in Be-Cause Health.
This collaborative platform leads to:
A greater influence on international health policy.
A better exchange and circulation of scientific and technical
knowledge.
Better complementarities, synergism and cooperation.
A better anticipation of the needs identified by actors both in
Belgian context and in partner countries.

1.2 Access to care (financial and non
financial issues)
1.2-010
The impact of the economic crisis on the availability of
essential medicines in 83 countries
*H. V. Hogerzeil and R. Laing
World Health Organization, Geneva, Switzerland

The WHO has put in place a programme to track the impact of the
global economic crisis on the consumption of medicines, as a
sensitive indicator for impact on health systems. The quarterly
report covers patterns in pharmaceutical usage from 83 countries
representing approximately 81% of the global population. The
report examines changes in consumption volume, medicine
expenditure and changes in price, or movement away from more
expensive treatments or those used to treat chronic diseases. These
are all indicators that have shown to be affected in economic crises
in the past. In the Asian crisis of 1998 a rapid decline in medicine
consumption was seen, in parallel with the loss of GDP. In the
three most affected countries (Thailand, Indonesia and S-Korea)
the lowest point in consumption was reached in the fifth quarter
after the crisis, with a slow recovery over a period of 2–3 years for
chronic disease medicines, and of over 5 years for medicines for
acute diseases. In the current economic crisis, nearly all countries
seem to hold the line as far as medicine consumption is concerned.
There is a general price increase of about 10–15% (perhaps due to
exchange rate changes) but generally a similar increase in volume.
This implies that countries are able to absorb the medicine price
increases without reducing the medicine consumption. Only in
Estonia and Russia is there a continuous drop in medicine
consumption over the last 3–4 consecutive quarters. However, it
may be too early to see the full effect of the crisis, in view of the
pipeline effect of medicine orders. WHO’s data collection methods, in close collaboration with IMS Health, as well as the analytic

ª 2009 The Authors
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tools available enable WHO to detect significant changes as soon
as they occur. WHO continues to monitor the situation every
quarter till April 2010. Un update of the latest figures of 2009 will
be presented.

1.2-011
User fees and compliance to HAART in Ouagadougou,
Burkina Faso
*S. Odolini1,2, V. Pietra2,3,4, F. Buelli1,2, J. Simporé3,4, K. Sanogo3, S. Pignatelli3,
S. Caligaris1,2, V. Del Punta1,2, *E. Focà1, G. Carosi1 and F. Castelli1,2
1
University of Brescia, Department for Infectious and Tropical Diseases,
Brescia, Italy; 2Medicus Mundi Italia, Brescia, Italy; 3Centre Médical
St Camille, Ouagadougou, Burkina Faso; 4Centre de Recherche
Biomoléculaire Pietro Annigoni, Ouagadougou, Burkina Faso

OBJECTIVES Since 2001, the Centre Médical St Camille (CMSC)
and the Centre d’Accueil « Notre Dame de Fatima » (CANDAF)
provide care – including HAART – to HIV/AIDS patients in the
poor areas of Ouagadougou, the capital city of Burkina Faso. Since
January 2008, in accordance with national instructions, HIV adult
and pediatric patients under HAART attending CMSC and
CANDAF were asked for a 2.5 euros monthly contribution (user
fees), representing 15% and 2.5% of the first and second line
HAART real costs respectively. At CMSC indigent patients were
immediately exempted from payment, while exemption was
possible only after June 2008 at CANDAF. This study aims to
evaluate the impact of user fees on HAART compliance in the two
Centers.
METHODS Data were retrospectively collected from clinical files
of all patients under HAART at CMSC and CANDAF at 31/12/
2007. For each patient, all HAART interruption ‡24 hours
recorded in the second semester 2007 (before user fees introduction) and in the first and second semester 2008 (after user fees was
enforced).
RESULTS Patients under HAART at the 2 Centres at 31/12/2007
were 544 (418 females, 76.8% and 126 males, 23.2%), with a
mean age of 36.7 years (±7.5). Mean time under HAART at 31/12/
2007 was 30.2 (±18.2) months. Recorded HAART interruptions
are reported in the Table.
CONCLUSIONS The introduction of user fees has entrained a
significantly higher incidence of HAART interruptions. In
resource-poor countries, even low user fees may represent a
significant barrier to HAART compliance, possibly leading to the
selection of resistant strains and obliging to costly second line
drugs. Apart from their human and health consequences, user fees
are counterproductive even from the economic standpoint.
Table 1.
HAART interruption ‡24 h

Center

Second
semester
N. patients 2007

CMSC
240
CANDAF 304
TOTAL 544

First
semester
2008

Second
semester
2008

P

13 (5.4%) 26 (10.8%) 26 (10.8%) 0.06
6 (2.0%) 36 (11.8%) 48 (15.8%) <0.01
19 (3.5%) 62 (11.4%) 74 (13.6%) <0.01

No significant differences in gender, age or months under HAART
were observed between those patients who interrupted treatment
and those who did not.
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1.2-012
Access to health care in the oPt (occupied Palestinian
Territory) two case studies: Gaza and East Jerusalem
Hospitals
*C. Stefanini
World Health Organization, Advocacy Unit, Jerusalem, Israel

OBJECTIVES The two proposed evidence-based WHO reports
combined with photographic material aim to raise awareness with
regard to the difficulty Palestinian patients have in accessing health
care. This is caused by the current occupation and by restrictions
in movement.
METHODS (a) Access to health care for Palestinians from
Gaza: Gaza Hospitals do not have facilities to provide highly
specialized care. Cases that cannot be treated include certain
cancer cases (including those which require radio-therapy), cardiac
surgery, and advanced orthopedic and eye surgery. An increasing
number of patients are being referred abroad. Since 2005 the
West Bank and Gaza WHO office has monitored patients’
access to secondary and tertiary health care services outside
Gaza. Data was collected and analyzed from two sources: the
Palestinian MoH (Ministry of Health) and the Israeli Border
Authorities.
(b) Access to East Jerusalem Hospitals (EJH): EJH health
workers are denied special permits to cross checkpoints. Delays
significantly jeopardize the daily activities of the hospitals.
Hospitals directors, patients, and Israeli authorities have been
interviewed and data concerning the access and the permit system
has been collected and analyzed.
RESULTS (a) Access to health care for Palestinians from Gaza:
From October 2007 through May 2009, 78 patients died while
waiting for permits to exit Gaza. The percentage of patients who
were granted permits to exit Gaza dropped from 91% to 61%
between 2006 and 2008. The study shows the ongoing difficulty to
access health care caused by the inadequacy of health services in
Gaza and the closure of the border.
(b) Access to EJH: In 2006, the EJH received 26% of all
referrals from the MoH. In 2008 the number increased to 48%.
Access to EJH is crucial both for the personnel and patients;
current restrictions by Israeli Authorities are thus more dramatic
because they affect a growing population of patients.
CONCLUSION Movement restrictions in the oPt make access to
health care critical for Palestinians. The Universal Declaration of
Human Rights states: every human being is entitled to the
enjoyment of the highest attainable standard of health, conducive
to living a life in dignity (General Comment 14 (2000); art. 1).
Allowing civilians to obtain adequate health care should not be a
privilege or an ordeal, regardless of the political situation.

1.2-013
Measuring equity of reproductive health services
*L. Say1, D. Jackson2, R. Raine3, E. Bergel1 and L. Gibbons4
1
WHO, RHR, Switzerland, Switzerland; 2University of Western Cape,
School of Public Health, Cape Town, South Africa; 3University College
London, Public Health and Epidemiology, London, UK; 4Institute for
Clinical Effectiveness and Health Policy, Buenos Aires, Argentina

OBJECTIVES Universal access to reproductive health is a key
international development goal. However, inequalities exist for
many sexual and reproductive health indicators. The aim of this
study was to appraise the extent to which health service or userrelated factors explain inequalities in women’s reproductive health
service. Specifically, contraceptive use, knowledge of HIV/AIDS
prevention practices and skilled attendance at birth, were examined in Eastern Cape Province South Africa to explore variations
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according to region of residence, urban/rural residence, and
economic status.
METHODS Variations were explored by identifying factors
differentially influencing these outcomes using both qualitative and
quantitative research methods. The main instrument was a crosssectional household survey of women in reproductive age. A total
of 471 sexually active women were interviewed from 585 sampled
households.
RESULTS Preliminary findings of the household survey demonstrated inequalities in: Contraceptive use: women within the
lowest income quartile were 66% less likely to use contraception
compared with women in the highest income quartile. This effect
remained significant after controlling for a range of other factors
(including type and region of residence). This was partly explained
by beliefs about health effects of contraception, disapproval of the
partner and the perceptions about unavailability of contraceptives
in the clinics. Knowledge on HIV prevention practices: women
living in low-income households were 75% less likely to have
correct knowledge on HIV prevention as compared to those living
in richer households. This association was explained by levels of
education, health status and perceived knowledge of nurses in the
clinics. Skilled attendance at delivery: levels were high, but there
were inequalities across rural and urban regions which were
primarily related to transport in labour.
CONCLUSION The data suggest that in the Eastern Cape
Province reproductive health programmes should focus on educational activities (in non-school settings) on HIV and to correct
misconceptions about side effects of contraceptives. In addition,
the supply of contraceptives in the clinics and public awareness of
their availability need to be improved, as do programmes to
address transport barriers. Focused attention to rural areas is
needed. However, these factors were not able to fully explain
inequalities between urban and rural women and between districts.

1.2-014
Ensuring that malaria treatment is accessible through the
existing health services: MSF experience in Mali
*F. Ponsar, L. Kakudji, P. Firmenich, M. Van Herp and M. Philips
MSF, Medical Department, Brussels, Belgium

BACKGROUND Malaria is the most common cause of morbidity
and mortality for children under five in Mali. Health centres (HCs)
provide primary care, including malaria treatment, but under a
system of cost recovery. In August 2005, MSF started supporting
HCs in Kangaba health zone, in the south of the country. MSF
support included the provision of artemisinin-based combination
therapy (ACT) and rapid diagnostic tests (RDTs). Initially MSF
reduced the cost for patients by subsidising malaria drugs. In
December 2006, MSF abolished patient fees for all children under
five whatever their illness and for pregnant women with fever. In
this study we describe the impact of abolishing patient fees on use
of services, and on malaria treatment coverage and mortality.
METHODS We used regular programme monitoring data. We
compared the total number of consultations and the number of
malaria cases from 2004 to 2007. 2004 corresponds to the period
before the MSF intervention, 2005–2006 corresponds to the period
of MSF intervention without free care (subsidised drugs only) and
2007 to the period of MSF intervention with free care.
RESULTS In 2004, before the MSF intervention, utilisation rates
were at 0.17 new consultations per inhabitant per year (NC/inh/
year). With start of the MSF intervention in 2005, the utilisation
rate was 0.22 and then in 2006, 0.27. In 2007, after abolishing
fees, it increased to 0.84 NC/inh/year. For children under five,
rates increased from 0.34 in 2004 to 0.45 in 2005 and 0.67 in
2006. In 2007, it then increased to 2.86. Utilisation rates for
ª 2009 The Authors
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pregnant women increased over the same period, from 0.07 in
2004 to 0.15 in 2005 and 0.31 in 2006. It then increased to 1.12 in
2007. The number of malaria cases treated in those HCs increased
from 5104 in 2004, to 6644 in 2005 and 8,169 cases in 2006. In
2007, after abolishing fees, it increased to 25 642. For children
under five, the number of malaria cases treated per child per year
increased from 0.18 in 2004 to 0.26 in 2005 and 0.38 in 2006. In
2007, 1.28 malaria cases were treated per child. There was a
reduction in the number of deaths in the HCs due to malaria: from
61 deaths in 2006 to 25 in 2007. The proportion of severe malaria
cases in the HCs reduced from 6% (452/8, 059) to 1.7% (432/25,
642) of all malaria cases.
CONCLUSION Before abolishing fees for children under five and
pregnant women, despite having a supply of subsided ACTs drugs
and RDTs, treatment only reached a limited number of people in
need. After abolishing fees, coverage sharply improved. There are
acknowledged limitations in this kind of before-after study, but we
know of no other major changes in the environment during this
period. MSF’s experience in Mali targeting malaria suggests that
coverage is crucial to making an impact on malaria morbidity and/
or mortality in the population. A strategy of removing fees for
general health services for vulnerable groups encourages wider
coverage and makes malaria treatment more effective.

1.2-015
Docudramas and public health: their role in access to HIV/
SIDA prevention and treatment programs in southern
Mozambique
*M. C. Alvarez Degregori
Medicus Mundi Catalunya, Projects, Barcelona, Spain

In Mozambique, like in other African sub-Saharan countries,
sociocultural factors prevent people from speaking openly about
HIV-AIDS and are a handicap for recruitment and adherence to
programs such as antiretroviral therapy (ART) or prevention of
mother to child transmission of HIV (PMTCT). This research
analyses the contribution of docudramas in facilitating the
community debate, as a dynamics of access to the PMTCT
program.
Inspired by previous experience (Steps for the Future) in South
Africa, we created a film to encourage debate and reflection within
communities about the barriers which pregnant women confront
in the diagnosis of HIV. Cast in the rural environment of southern
Mozambique, Woman Silence is a docudrama which raises critical
questions about reproduction and HIV/AIDS, as well as gender
relationships and kinship in relation to the story of a young
woman who discovers her seropositivity when she gets pregnant.
After a creative process that involved anthropologists, the film
director Gabriel Mondlane (Mozambique), and non-professional
actors, the film was eventually screened in 24 villages to an
audience of 5221 participants who contributed to a debate and
individual interviews answering 14 open questions about the
contents of the film. The results of a qualitative analysis show that
the visual narrative format – culturally adapted and in vernacular
language has convincing communication effectiveness due to:
• Facilitates a comprehensive understanding of the message for a
rural audience which an oral tradition.
• Creates a mirror effect in the audience in relation to characters
and events. At the same time, the distance of the observer
facilitates reflection and debate from the standpoint of different
positions.
• Facilitates the credibility of a message of hope, overcomes
silence, and contributes to dialogue with and mobilization of key
actors.
• Facilitates the ethnographic approach on health seeking
behaviour.
ª 2009 The Authors
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All of the above enable the identification of barriers to PMTCT
and to suggest alternatives from social consensus. As conclusion,
movies as non-prescriptive, culturally adapted and contextualized
tools show potential in increasing ccess to health programs.

1. Arsenault
1.4 Ethical issues in health policies
1.4-016
Obtaining consent to healthcare in developing countries: a
path strewn with ethical obstacles?
Isabelle Arsenault
Université de Sherbrooke/UMF Charles LeMoyne, Family Medicine,
St-Lambert, Canada

BACKGROUND Free and informed consent is the foundation of
the doctor–patient relationship. Even if the rules for obtaining
consent are applied in accordance with established standards in the
Western countries, obtaining consent in an African healthcare
context poses many challenges.
QUESTION AND METHODSUsing three semi-structured interviews with one Malian doctor and two Quebec doctors who had
participated or taught in an international health training program
in Mali, the purpose of this exploratory study was to document
how these doctors handled the requirement of obtaining free and
informed consent and to identify factors that affected obtaining
consent in this context.
RESULTS The preliminary results seem to confirm those identified
in the literature (Hirsch F, Perrey C, 2005), namely that there are
many obstacles to obtaining valid consent in this context. Factors
relating to the doctors (varying awareness of the importance of
obtaining consent, lack of time or means, Western training), to the
context (influence of the community over the individual, peer
pressure, different conception of medicine and disease) or to the
patients (language barrier, uncertainty about the level of understanding, respect for authority) appear to affect the quality of
consent. Depending on their experience and origin, these doctors
used different strategies to deal with these obstacles, ranging from
not intervening, to considering consent to be implicit, and to
making every effort to ensure that the criteria for free and
informed consent were met.
CONCLUSIONS This exploratory study revealed the need for
further research. It would be interesting to have a larger number of
interviews with doctors and also include the perspective of patients
receiving care. The ultimate aim could be to identify strategies for
obtaining consent that are more in line with the spirit of respecting
the autonomy and dignity of those receiving care and are more
effective in terms of the goal of meeting the healthcare needs of
communities in developing countries.

1.5 Public–private partnership in global
health
1.5-017
Pneumococcal AMC
T. Cernuschi
GAVI Alliance, Technical and Policy, Geneva, Switzerland

Advance market commitments (AMCs) are a new approach to
public health funding addressing the uncertainty of vaccine
demand and market size in developing countries. An AMC
requires donors to make legally binding financial commitments to
support a market of a pre-agreed value stimulating private
investment in vaccine development and manufacturing capacity for
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disease to target, price and quantity requirements are made in
advance by independent advisory groups. A pilot AMC has been
designed for pneumococcal vaccines to demonstrate both the
feasibility of the AMC mechanism and its impact on accelerating
vaccine production scale-up and introduction. This pilot has three
overarching benefits. Firstly it will save lives accelerating uptake of
adequate pneumococcal vaccines and preventing an estimated 7
million childhood deaths by 2030. Secondly, it will drive to get
more predictable and sustainable prices and supply of vaccines
over the long term. Finally, the AMC will foster competition,
encourage innovation, and engage emerging as well as multinational manufacturers. Streptococcus pneumonia (pneumococcus) causes pneumococcal disease killing up to 1 million children
under 5 each year. Serious manifestations of the infection are
meningitis and pneumonia. The latter kills more children than any
other illness: more than 2 million every year – more than AIDS,
malaria and measles combined. WHO has recommended priority
inclusion of pneumococcal vaccines in national immunization
programs worldwide. Yet, the only available vaccine is ineffective
against two of the three disease strains most common in
developing countries – where over 90% of the child deaths from
pneumococcal disease occur – and it’s available in limited
quantity. In Rome, in February 2007, 5 governments – Italy, UK,
Canada, Russia, Norway – and the Bill and Melinda Gates
Foundation pledged 1.5 billion USD to fund the pilot AMC. GAVI
will also substantially contribute to fund the pilot by sharing the
vaccine price and covering costs of shipment, insurance and
syringes. The GAVi ALliance, the World Bank, UNICEF and
WHO are partner organizations in this project. For more info see
www.vaccineamc.org.

1.5-018
Governing global public–private partnerships: lessons from
empirical research on the GAVI Alliance
*K. Ingstad Sandberg and S. Andresen
University of Oslo, Section for International Health, Oslo, Norway

future vaccines tackling neglected diseases. Companies who
develop the target vaccine receive a relatively higher price for the
first vaccine doses and are then required to continue supplying at a
lower long term price. The vaccine is procured as demand from
GAVI eligible countries materializes. Decisions about which
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How does the organisation and governance of global public
private partnerships affect the implementation of their objectives?
Global governance arrangements come into place to ultimately
guide and assist national governments. However, the progression
from agreements at the global level to reality of implementation in
countries is both a practical and analytical challenge. This is a
report from an interdisciplinary study to trace the dynamics of
global immunization policies and the organisation of efforts to
implement them, with the GAVI Alliance as focus. The study
applies an analytical framework from political science/international relations. The framework, regime studies, is developed for
global environmental cooperation and draws focus to the evolution of global institutions, or mechanisms for global cooperation.
It thus adds to conventional policy frameworks. This study is
based on empirical research, with data collected between 2001 and
2006. The study applied a case study strategy, combining
qualitative data from document review and interviews with
quantitative elements. The study followed a process-tracing
strategy for data collection and analysis, common in research on
organisational decision making. The data was subject to a withincase analysis, building explanations through observations of
variables over time. Observed patterns were also compared with
findings from research on global environmental institutions. The
analysis brought to the forefront a focus on interaction between
the GAVI Alliance as an innovative initiative, and established
structures, norms and practices of the UN organisations. The
studies also found that the GAVI Alliance raises the level of
complexity of a global-national interface in decision-making
processes. As the global agenda grows, the task of global
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institutions goes beyond the facilitation of access to also handle
differential demand. In the global-national interface, uncertainties
in knowledge and scientific evidence are key determinants that
define conditions for implementation. Regime studies offer a new
approach to study the interaction within the global enabling
environment for health issues. As an analytical perspective on
institutions, it has the advantage of considering the totality of
governance arrangements within an issue area, viewing public
private partnerships in relation to existing norms, regulations and
shared practices. Moreover, it offers lessons of how implementation works in practice, and can be useful to extend to a broader
range global health issues and initiatives.

1.5-019
The poverty related disease (PRD) college: an international
programme in biomedicine and development
W. Mbacham
The Biotechnology Centre, University of Yaounde I, Cameroon

The poverty related disease (PRD) College is being proposed as a
Public–Private partnership and an International Programme in
BioMedicine and Development model, that will connect young
African and European biomedical scientists and their institutions,
to strive to consolidate science and its role in the development of
Africa. Its objectives are to create the next generation of
researchers from Poverty Related Diseases endemic countries and
from Europe to start collaborations at an early stage; place science
in the context of development in Africa through focus on crucial
areas in which to build capacity; have fundamental biologists
address the underpinnings of operational translational issues in
health and development with appropriate technology; create a
sustainable network through mentorship and alumni programmes
for joint grant seeking and advocacy initiatives; transform
every trainee scientist to a level where s/he can become a trainer
in his own country and so spread knowledge, skills and the
approach.
The PRD College consists of a modular training curriculum and
opens to selected students from Africa and Europe for a training
period lasting 24 months. Course modules include a Basic Elective
Educational Programme (Molecular aspects of Poverty Related &
Neglected Diseases from the infection to clinical manifestationClinical Sciences - pathology, management and prevention of
PR&ND Elective Courses include the pharmacology of Malaria,
TB, AIDS and PRD; Vector Control and Epidemiology of
Malaria, TB, AIDS and PRD; an Advanced Elective Educational
Programme, as above but geared towards translational research; a
Mandatory Educational Programme that involves - Science Management, Leadership Skills, Context Training, Principles of
Operational Research, Fundamentals of Pedagogy, Intellectual
Property Rights (IPR)-Patenting, Communications; a Reality
Check program in which students from Europe will be paired with
those from Africa to jointly acquire the experience and be
acquainted with development needs in Africa, stimulate the AfricaEurope student pair to harmonise their research agenda with the
priorities that are relevant for development for the health and
research sectors in African nations - stimulate a collaboration
between the student pair for further research grant application as a
requirement for graduating from the College and a Science
Exchange programme at Centers of Excellence in Europe and
Africa (Institutions involved European and African with Centers
of Excellence; Research programme; The Mentorship programme;
Review of Scientific proposal; Award of Travel grants; Continuation of the Programme at Home Institutions). Coordinated by
Wilfred Mbacham of the Biotechnology Centre, University of
Yaounde I Cameroon, other members of the consortium include
scientists from Germany, Sweden, Netherlands, Italy, South
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Africa, Uganda, Zambia and Tanzania and from whom gratitude
is expressed to the EC FP7 for sponsorship. Start date – August
2009.

1.5-020
Abstract withdrawn.

1.5-021
Unintended consequences of development interventions may
lead to increased risk for acquisition of diarrheal diseases – a
study from the Millennium Villages Project, Ruhiira, Uganda
*S. A. Divon and C. E. Bergstrøm
Norwegian University of Life Sciences, Noragric, Aas, Norway

Achieving multiple development goals by means of several
interventions produces a number of synergies and trade-offs
(externalities) affecting the desired impact. The aim of this study
was to develop and test a conceptual framework which will enable
the identification of externalities produced by Millennium Village
Project (MVP) interventions towards a specific health issue:
diarrheal diseases. This issue was chosen since it incorporates
challenges within health, environment and development. A basic
conceptual approach was used as a sensitizing concept to identify
the relevant components of MVP interventions in Ruhiira,
Uganda. Data was gathered through a number of qualitative
methods including: transect walks, semi-structured interviews,
non-participant observation, focus group discussions and collection of secondary data. A number of sectors for data collection
were identified including education, health and infrastructure. In
the education sector the school feeding program coupled with
current infrastructure and water challenges, may result in the
creation of reservoirs for diarrheal pathogens. In the health sector,
practices associated with infrastructure challenges may result in
cross infections. In the infrastructure sector, failure of some
communities to meet their maintenance obligations results in
contamination of protected water sources. Poor infrastructure and
inadequate knowledge application result in increased risk of
acquiring diarrheal pathogens in markets, schools, health centers
and households. The results indicate that a number of externalities
produced by certain project interventions create challenges that
reduce the efficiency and effectiveness of impacts of other
interventions, thus impairing the ability to achieve the millennium
development goals (MDGs). This indicates that the suggested
framework can be used to evaluate MVP interventions and to
correct unwanted externalities, thereby improving project efficiency and effectiveness and contributing to the long term
sustainability of such projects.

1.6 Health financing
1.6-022
Hidden costs of antibiotics in drug budgets
*M. Ojeniran and A. Shmueil
Hebrew University of Jerusalem, Braun School of Public Health and
Community Medicine, Hadassah, Israel

Antibiotics constitute a significant proportion of the drug budget
in hospitals. In economic terms, antibiotic use generates both
positive and negative externalities. When a patient uses an
antibiotic and is cured of an infectious disease which could
otherwise have spread to others, this is a positive externality.
However for each use of antibiotics, there is an increased
probability of generating resistance strains of microbes to the
antibiotic which will affect other people in the future and not
necessarily the present user of the antibiotic. This is a negative
externality.
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OBJECTIVE To describe use, misuse and associated costs of
antibiotics in Hadassah hospital emergency room.
METHODS Six hundred and fifty seven discharged patients and
45 admitted patients all recipient of antibiotics in Hadassah
hospital emergency room during a 6 week period (April 29–
June11) were analyzed.
RESULTS Overall prescribing rate of antibiotics was 14.5%, of
which 42% were broad spectrum. Costs of inappropriate prescriptions were highest for respiratory and urinary tract infections
and costs associated with resistance were highest for prophylactic
prescriptions. Economic analysis reflected costs to Hadassah
hospital and thus included only antibiotics administered or
dispensed in the emergency room. Proportion of antibiotic costs
out of all drug costs was highest for the short admission/
observation section and accounted for over a third of total drugs
cost (36%) in the emergency room in Hadassah. The major finding
in this study is the estimation of the resistance costs from antibiotic
use in Hadassah Emergency department. The deadweight loss
(Costs minus Benefits of exceeding socially optimal antibiotic
consumption) was used to measure costs of resistance. The total
resistance cost for all antibiotics prescribed and dispensed in the
emergency room was about half (45%) of total antibiotic costs
during the study period. This otherwise hidden cost of antibiotic
use is a very important indicator of the burden of antibiotic
resistance to health financing and the society at large.
CONCLUSION This is the first study to evaluate costs of
antibiotic resistance in Israel. Resistance costs are often greater
than direct antibiotic costs as shown in this study population.

1.6-023
Community perceptions of voluntary health insurance in
rural Vietnam
T. Duong Duc1, *J. Raven2, O. Nguyen Thi Mai3, P. Hoang Thi3 and R. Tolhurst2
1
Ministry of Health, Health Policy Unit, Hanoi, Viet Nam; 2Liverpool
School of Tropical Medicine, International Health Group, Liverpool,
UK; 3Ministry of Health, Health Strategy and Planning Institute, Hanoi,
Viet Nam

OBJECTIVES To explore community perceptions of voluntary
health insurance (VHI) as factors influencing low enrolment in
VHI.
METHODS A qualitative study was conducted using focus group
discussions with men and women who are members of VHI
schemes and who are not members in four districts in rural
Vietnam. Data was analysed using grounded theory.
RESULTS Many perceived that illness and the costs of illness
cannot be predicted. Knowledge and understanding about HI
(health insurance) schemes was limited. There is a common
perception that HI can help with the costs of health care, and this
is linked to buying HI when ill. Information about HI schemes is
not well disseminated: information is often insufficiently detailed
and inconsistent, whilst methods do not reach many. There were
several complaints about HI schemes: the premium is too high for
individuals and families; delay in receiving HI cards and frequent
mistakes on cards prevents people using HI; and the drug list is too
narrow, so people need to buy additional drugs. Many people with
insurance perceived that they received lower quality care than
those who paid fees for healthcare. They reported receiving fewer
and cheaper drugs and less sophisticated investigations and
treatments. They also felt they had to wait longer to be seen by
healthcare workers. These experiences limited willingness to enrol
and use of HI cards at outpatient facilities.
CONCLUSION Low enrolment in VHI is affected by low
perceptions of ability to control health risks, lack of understanding
of HI in general and specific schemes and perceived problems with
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scheme administration, benefits and quality of health services. The
potential problem of adverse selection may influence the sustainability of the scheme. Recommendations to increase enrolment and
benefit from the scheme include improving communication with
the rural population on HI, reducing the premium level (consider
additional government subsidy), adjusting the benefit package,
reducing administrative problems in the schemes and addressing
provider payment issues.

1.6-024
Enrolment in health insurance in rural Vietnam
P. Nguyen Khan1, R. Tolhurst2, T. Duong Duc3, P. Hoang Thi1, M. Pham3, X. Liu2
and *J. Raven2
1
Ministry of Health, Health Strategy and Planning Institute, Hanoi, Viet
Nam; 2Liverpool School of Tropical Medicine, International Health Group,
Liverpool, UK; 3Ministry of Health, Health Policy Unit, Hanoi, Viet Nam

OBJECTIVES To improve enrolment in voluntary health insurance in rural Vietnam by increasing community understanding and
knowledge of the schemes and ease of participation through a
multi-faceted intervention including information, education and
communication activities and efforts to improve the administration of health insurance.
METHODS The study took place in four rural districts in
Vietnam. In two of these districts a multi-faceted intervention was
carried out which included strengthening the awareness and
understanding of local people of Health Insurance schemes,
through the development and distribution of information education and communication (IEC) messages and materials and
training for Health Insurance partners and collaborators on IEC
and efforts to improve the administration of the scheme. Pre- and
post-intervention household surveys were conducted to investigate
enrolment in and knowledge of health insurance, health seeking
behaviour, and costs of seeking healthcare. Pre- and postintervention qualitative studies were undertaken to investigate
population, policy makers’ and service providers’ perceptions and
experiences of health insurance, the interventions and attribution
of any changes over the intervention period.
RESULTS Following the intervention, enrolment in health insurance increased by 6.9% and 7.4% in the two intervention districts.
Community awareness of health insurance has improved in the
intervention districts. Following the intervention, there were 42%
and 38% increases in awareness of voluntary health insurance
schemes in the two districts. Similarly, community awareness of
health insurance for the poor has also increased with 25% and
22% increases in the two districts. From the qualitative study
factors affecting changes in enrolment and awareness emerged.
Health insurance collaborators provided information on health
insurance to community members in their homes. There was better
involvement of social organisations, such as the Red Cross, in
promoting and administering health insurance. Enrolment procedures have improved resulting in fewer mistakes on health
insurance cards and less delay in receiving cards. Procedures for
admission to hospitals for people with health insurance have
improved in the two intervention districts.
CONCLUSION Enrolment has increased in the study areas.
Changes in awareness of HI and HI for the poor are likely to have
contributed to the increases in enrolment. Interventions aiming to
increase awareness of HI in the intervention districts appear to
have contributed to this effect. Improvements in the administration
of the schemes were also perceived to have contributed to increases
in enrolment.
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1.7 Health systems and communities
1.7-025
Water photocatalytic-enhanced solar disinfection using
nitrogen-doped titanium dioxide
*J. Sanchez-Salas, J. Castillo and E. Bandala
Universidad de las Americas Puebla, Chemistry and Biological Sciences,
Cholula, Puebla, Mexico

OBJECTIVES The aim of this work is to show our result for the
application of solar radiation in the photocatalytic enhanced
disinfection of water using E. coli as model microorganism and NTiO2 as visible light absorpting photocatalyst.
METHODS The Bacterial inactivation was carried out using Ndoped TiO2 using complete (UV+Visible) and visible solar radiation under different pH conditions. N-doped nanosized TiO2
particles were synthesized by the sol–gel technique and characterized to determine their main physic properties. For control
experiments, non doped titanium dioxide particles were obtained
by the same procedure without adding nitrogen source. Four
different N-doped and non-doped TiO2 concentrations (0.0, 0.10,
0.25 and 0.5 mg/mL) were tested at six (6.0, 6.5, 7.0, 7.5, 8.0, and
8.5) pH values.
RESULTS The use of nitrogen doped titanium dioxide for bacteria
inactivation was achieved with higher rate than regular TiO2 or
solar radiation alone. The value of pH 6.5 of the suspensions
reactor was have an important role in the inactivation mechanisms
which seems to be related with the cell wall permeability and
perhaps with particle’s surface charge in others.
CONCLUSION We concluded that the use of N-doped TiO2 to
enhance solar water disinfection could be a very powerful tool for
application in isolated region at emerging economies and reduce
the water born diseases.

RESULTS Since its start in 2002, the Programme has involved 27
students of whom 9 were residents in Paediatrics, 2 in Internal
Medicine, 8 in Hygiene, 2 in Community Diseases, 3 in Gynaecology, 1 in Oncology and 2 in Surgery.
The Specialisation Schools who took part in the Programme are
the following:
• University of Bari: Hygiene and Preventive Medicine
• University of Bologna: Paediatrics
• University of Ferrara: Paediatrics
• University of Firenze: Gynaecology and Obstetrics, Hygiene
and Preventive Medicine, Infectious Diseases
• University of Modena and Reggio Emilia: Hygiene and
Preventive Medicine, Paediatrics
• University of Padova: Community Medicine, Hygiene and
Preventive Medicine, Internal Medicine, Oncology, Paediatrics
• University of Palermo: Surgery
• University of Parma: Paediatrics
• University of Pavia: Hygiene and Preventive Medicine
• University of Rome La Sapienza: Internal Medicine
• University of Siena: Surgery
• University of Torino: Hygiene and Preventive Medicine
• University of Trieste: Hygiene and Public Health
• University of Udine: Paediatrics
On 24 October 2008, Medici con l’Africa Cuamm signed an
agreement with the University of Padova which confirms the
training value of the Programme.
CONCLUSIONS The Programme offers an important opportunity to health professionals to broaden their skills and knowledge
in the field of global health, in view of their involvement in health
activities both in Italy and in a developing country.

1.7-027
Life stories and verbal autopsies to analyze maternal deaths.
Confronting the central vs the local approach in Ecuador

S. Foresi and *G. Putoto
Doctors with Africa CUAMM, Planning, Padova, Italy

*J.-M. Moreira1, M. Marquez1, R. Prandi1, C. Caicedo1, I. Spreafico1, D. Armani1,
A. Mariella2 and G. Tognoni3
1
Centro de Epidemiologia Comunitaria y Medicina Tropical, Mother and
child, Esmeraldas, Ecuador; 2Ospedale Sacrocuore, Centro per le malattie
tropicale, Negrar (VR), Italy; 3Consorzio Mario Negri Sud, Sta Maria
Imbaro, Italy

BACKGROUND Qualified development agents with sufficient
experience and skills, both in clinical and public health fields, are
increasingly required in order to effectively strengthen local health
systems.
OBJECTIVES Medici con l’Africa Cuamm has been promoting
the Junior Project Officer Programme since 2002 in order to offer
interested residents a training opportunity in a developing countryand thus deepen their theoretical and practical skills in line with
their specialisation courses.
METHODS The Programme comprises:
• a basic training course aiming on health services in Africa at
Medici con l’Africa Cuamm’s HQs before their departure
• a training and work plan agreed with the Specialisation School
Director
• a 6-month+ stay in an African country
• assistance of an Italian senior medical doctor as tutor.
Medici con l’Africa Cuamm covers the residents’ insurance
costs, whereas all the other costs are borne by the residents
themselves. Residents could go to one of the African countries
where Medici con l’Africa Cuamm implement long-term development projects collaborating with relevant hospitals and health
district facilities. The Specialisation Schools mainly involved in the
Programme are: Paediatrics, Gynaecology, Internal Medicine,
Hygiene, Surgery and Infectious Diseases.

BACKGROUND Verbal autopsies are recommended to analyze
maternal deaths. However this approach has limitations. Life
stories were proposed as a community-based approach that might
overcome these limitations, provided that a local analysis is done.
METHODS Health promoters from a rural district in Ecuador
performed a thoroughly analysis of all maternal deaths during
monthly meetings that were carried uninterruptedly for at least
15 years. At the same time doctors from all the country were
instructed by the national surveillance system of maternal deaths
to fill-in forms of verbal autopsies for all maternal deaths occurred
outside a health facility. Yield of both systems was compared.
RESULTS From 2000 to 2005 health promoters identified 16
maternal deaths for a yearly estimated population of 805 pregnant
women. Etiology was identified in all deaths. Six were due to
hemorrhage, 4 to preeclampsia/eclampsia and 6 to other direct or
indirect causes. Besides medical causes, life stories identified
failures in the health system for 12 deaths; limited access to drugs,
blood and diagnostic resources for 5 and mismanagement of
complications for 5. During 2007 the national surveillance system
identified 168 maternal deaths for a yearly population of 358270
pregnant women. Not all maternal deaths were captured by the
system. Sixty verbal autopsies were filled-in. The central system
was not able to analyze these; therefore no information on medical
or social causes could be drawn from them.

1.7-026
Education of qualified international health agents: the ‘‘Junior
Project Officer’’ programme
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DISCUSSION Local settings are the most appropriate to discuss
and analyze maternal deaths. Community-based methods do not
adapt well for a central analysis. The sum of many local settings of
analysis might warrant a richer understanding of the problem as
well as good quality of data.

1.7-028
Qualitative and quantitative analysis of mortality and
morbidity at the health facilities in the rural district of
Nanoro, Burkina Faso
*S. Capone1, V. Pietra2, D. Kiema2, D. Sorgho1, S. C. M. Kaboré1, S. Mande1,
P. Koama1, S. Odolini3,2, E. Focà3,2, L. R. Tomasoni3,2, F. Castelli3,2 and D. Kiema2
1
Saint Camille Hospital, Nanoro, Burkina Faso; 2Medicus Mundi Italia,
Brescia, Burkina Faso; 3Institute of Infectious and Tropical Diseases,
Brescia, Italy

OBJECTIVE To evaluate mortality and morbidity registered at
the district health system level and compare them with the
expected values in the population.
METHODS Observational study, carried out from January to
December 2007 at the rural District of Nanoro. This area counts
about 133.554 people, 57 villages, 14 dispensaries and 1 health
centre. Three types of data were collected: from the District
Hospital, from Health Centres, and qualitative data; they were
then compared to WHO Health Statistics 2009, which refer to the
year 2007.
RESULTS The attendance rate at the health facilities was 58.85%,
(78.602 new visits on a total population of 133.554). The first five
causes of outpatients’ consultation were: uncomplicated malaria,
severe malaria, broncho-pneumonia, diarrhoea, intestinal parasitoses, dermatological diseases, which comprises about 60% of the
total morbidity and is coherent with the estimated burden of
disease for this area. According to World Health Statistics 2009, in
Burkina Faso, the probability of dying by age five per 1000 live
births is 191&, the probability of dying between 15 and 60 years
per 1000 population is 397&; maternal mortality ratio is 700/
100.000 live births. For inpatients, the overall mortality rate
recorded by the health facilities in the District of Nanoro, was
42&. Mortality at the District Hospital, (53.2&), differed from
the one at the Dispensaries, (34.9&). Mortality under five was
43.9&, in the 5–15 age group 54& and in the adult group 36&.
The first five causes of death among inpatients were: severe
malaria, meningitis, broncho-pneumonia, anemia and malnutrition, which constitutes 69.2% of the total mortality, which
partially corresponds to WHO estimations for Burkina Faso and
low income countries. Regarding maternal mortality, two deaths
were notified in the entire district for the whole period, one for
infectious complications and the other for anomalous presentation
of the foetus, which corresponds with 42 expected deaths in our
population.
CONCLUSION We cannot easily compare this study with the rest
of the literature; as a matter of fact, the different studies, carried
out in rural districts, don’t analyze mortality at the different levels
in the health system. In our case, there is an important difference
between mortality in the dispensaries and in the health centre. This
variation can be partially explained by the different role each
facility has. It is important to note that mortality under five and
maternal mortality are very different from WHO and UNICEF
appraisals. These data show that the district health system, we
analyzed, controls only a small part of the expected mortality and
morbidity, without being able to effectively detect and prevent
them.
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1.7-029
Epidemiological training of community health promoters: the
experience of the province of Esmeraldas, Ecuador
M. Marquez1, R. Prandi1, D. Armani1, C. Caicedo1, F. Caicedo2, J. Caicedo2,
F. Peralta3, H. Cuerco3, *M. Anselmi4,1 and G. Tognoni5
1
Cecomet, Public Health, Esmeraldas, Italy; 2MSP, Sistema local de salud,
Borbon, Ecuador; 3Cecomet, Asociacion de Promotores de salud, Esmeraldas, Ecuador; 4Hospital S.Cuore, Tropical Diseases, Negrar (Verona),
Italy; 5Consorzio Negri Sud, Public Health, Pescara, Italy

BACKGROUND A successful implementation of public health
programs in difficult to access and monitor areas requires the
protagonist role of resident community representatives, capable
not only to assure the delivery of basic primary care procedures,
but also to act as reliable producers of epidemiological information.
MATERIAL AND METHODS The need to activate rapidly a
comprehensive PHC program in the Esmeraldas province required
the training over a very short period of time of 140 community
health agents. The equipe of CECOMET, who had over 15 years
implemented a successful program of community epidemiology in
the near area of Borbon, accepted the challenge of the training by
testing the transferability of their know-how and methods.
RESULTS Four training modules of 35 persons, (comprised of
small subgroups each representing the communities where they
had to work) were included in a program consisting of an intensive
3 days residential seminar, a month of closely monitored problemoriented field work, one day of collective interactive supervision of
the experience and data collected. The highly participatory
methods and tools of the modules (where other experienced health
promoters played also a key role by assuring great attention to
problems of localistic languages and culture) are presented, as well
as some model products of each module, which had the characteristic of mimicking the sequence and the articulation of activities
foreseen to be implemented in the routine care which include also
community diagnosis, mapping of the problems, verbal autopsies,
reporting of events in monthly multivillage meeting).
CONCLUSIONS The participatory and practice oriented transfer
of the know-how acquired by field experienced teams to new
teams of community promoters planned to work in remote and
disperse communities must be considered the preferred method of
training with respect to standard programs delivered mainly by
professional teaching personnel.

1.7-030
Image, reflection and action for health promotion of
adolescents in rural area
*A. G. M. Costa, F. D. A. Gubert, M. C. Paiva, P. Pinheiro and N. F. D. Vieira
Federal University of Ceará, Department of Nursing, Fortaleza, Brazil

OBJECTIVES Living in rural areas is considered a determining
factor of adolescents’ social vulnerability. We analyzed adolescents’ views of rural health based on the process of listening/
speech/reflection, identifying the main health problems of the
community to propose changes to local government.
METHODS Community-based participatory research (CBPR),
qualitative approach, theoretical reference the Critical Education
of Paulo Freire linked to Social Documentary Photography.
Twenty-six adolescents aged 12–18 years participated in district of
Carapió in Itaitinga, Ceará, Brazil. Data collection followed the
‘photovoice’ method of Wang and Buris through 15 group
meetings. We knew the principal health problems that affect rural
adolescents, photographic cameras were delivered to each participant and introduced critical reflection about the images. Results
organized into themes and categories. The project was submitted
and approved by the Ethics Committee.
ª 2009 The Authors
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RESULTS Characterization of the group: predominantly female,
age 13 years and in 9th grade. The main interest in participating in
the study was ...because the project seems to be cool, interesting....
Twenty participants had an attendance at meetings over 96%.
Photo and voice: subjects selected for the photo: 1. health and
nutrition, 2. nature and pollution, 3. smoking and alcohol, 4.
education and leisure. We selected 131 images for critical
reflection. Written stories demarcated the importance of the nature
of adolescent health in rural area and community poverty and lack
of resources in the Unit of Health. Adolescents closed the
‘photovoice’ with the exposition ‘Reality of Image’ in the rural
community, in which, population, media and managers interacted.
CONCLUSION We considered ‘photovoice’ a strategy of positive
health education, involving young people in the collective health of
the community and increased as the voice of the young protagonist
of his story. The vision of health of rural adolescents is specific,
their culture influences their thoughts and actions, then the
Programs of Care of the Adolescent Health should consider the
differences between rural and urban. There are some challenges to
be overcome, particularly those that influence the decline of
political power in the common sense training in rural communities. We recommend further research on this methodology for
equity, health and human rights.

1.8 Health systems research
1.8-031
Abstract withdrawn.

1.8-032
Public hospital management in times of crisis: lessons learned
from Cienfuegos, Cuba (1996-2008)
*P. De Vos1, M. Santos-Peña2, P. Orduñez-Garcı́a2 and P. Van der Stuyft1
Institute Tropical Medicine, Public Health Department, Antwerp,
Belgium; 2University Hospital, Cienfuegos, Cuba
1

Cuba’s public health system is well known for its integrated first
line services based on family medicine. Less publicized is the
country’s experience in public hospital management. After a harsh
economic crisis in the first half of the 1990s had brought the
Cienfuegos hospital near to collapse, from 1996 onwards the
hospital management team took advantage of the incipient
economic recovery to launch an ambitious recovery process. We
reconstruct this endeavor, based on annual hospital reports,
scientific publications by the hospital staff, and interviews with key
decision-makers. First the endless waiting list for elective surgery
was tackled through more efficient use of the surgery department,
and an increase of ambulatory surgery. Next, overall hospital
efficiency was improved in the aim to drastically reduce the
average length of stay from 12 to a little more than 6 days in 1999.
Also the emergency department was reorganized, setting up a
triage system based on a color code linked to specific emergency
protocols. Attention for improving the clinical efficiency for AMI
and stroke coincided with a drop in their intra-hospital lethality.
Clinical guidelines for the most important diagnoses were collectively developed, adapting international evidence to the local
setting. An individual and collective performance evaluation
system was elaborated in a participatory way, and further evolved
into a ‘total quality management’ process. This experience of
Cienfuegos hospital provides an interesting example on how a
public hospital – embedded in a well developed national public
health system – can be effective and efficient, even in circumstances
of limited resources.
ª 2009 The Authors
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1.8-033
Usefulness of a wedge design to study the implementation of
a pilot methodological innovation in the Cuban first line
health services
*P. Lefèvre1, I. Sosa2, M. Guerra2, A. Rodriguez2, P. De Vos1 and P. Van der
Stuyft1
1
Institute of Tropical Medicine, Public Health, Antwerpen, Belgium;
2
Instituto Nacional de Higiene, Epidemiologı́a y Microbiologı́a, Ciudad de
La Habana, Cuba

OBJECTIVE To discuss the appropriateness and interest of using
a wedge design to study the implementation and adoption of a
pilot methodological innovation (a participatory and comprehensive planning and evaluation method) within Cuba’s first line
health services.
METHODS (1) Description of the wedge design, data collection
tools and indicators developed to evaluate the effects of the
implementation of the innovation. (2) Description of the evaluation methodology at the community level (showing some
preliminary results of the ongoing research).
RESULTS A wedge design (with appropriate complementary data
collection tools) is a priori an innovative and relevant tool to
assess: (1) changes brought within the functioning of first line
health services by the implementation of a comprehensive participatory planning and evaluation methodology; (2) adaptations
brought by the health services to the methodology itself. It permits
measures on three axis. The horizontal axis measures changes and
replication overtime in the same setting(s), the vertical axis permits
to assess flexibility and adaptability of the innovation across
different settings. Finally, an analysis alongside the diagonal axis
brings information on replication across settings, scaling-up and
adoption. On the basis of this grid, specific hypothesis can be
developed beforehand on what should be expected (e.g. standardisation, reduced resistance to change) and indicators identified.
CONCLUSIONS A wedge design is an interesting methodological
setup to define adequate mechanisms for the generalization of pilot
results, and to advance key issues to ensure an adequate integration of an innovation in varying local contexts. An evaluation of
the research process in itself will permit to further validate the use
of wedge designs to study the diffusion of pilot innovations within
the health sector.

1.8-034
Governing the geographies of HIV/AIDS NGOs. Lessons from
Malawi
*A. Schou
Buskerud University Collage, Business and social science, Kongsberg,
Norway

National coverage is particularly important in campaigns against
the HIV/AIDS pandemic. This paper investigates coverage in a
context where civil society is given an extraordinary important
role in implementing a campaign. In Malawi, Non governmental
organisations (NGOs) and Community-based organisations
(CBOs) did in 2007 together consume as much as 58 per cent of
the National AIDS Commission’s budget. However, it is not yet
clear how these organisations’ activities are distributed throughout
the country and how the Commission’s incentive system for
assuring coverage is working. The paper focuses on NGOs in
particular and concludes that the Commission’s demand-driven
funding system gave them a dis-incentive to expanding into rural
areas. Rather than expanding into these areas, where the HIV/
AIDS prevalence is as high as 9 percent, the NGOs expanded to
nearby district in order to ensure a maximal utilisation of the
limited administrative overhead they received from the Commis-
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sion. It also concludes that all-round pressure from other donors w
counterproductive for securing coverage. For them documented
impact and not coverage was high on the agenda. Thus, in many
cases there were a trade off between impact and coverage, because
the more a NGO was spreading its activities to larger geographical
areas the more difficult is was to document impact.

1.8-035
The health management information system of Zanzibar:
potentially more than a national repository of health data
*G. Paltrinieri1, A. Juma Shame2, R. Kombo Khamis2, Y. Sheikh2,3, A. Bakar2,3,
B. Peters4, S. Mohamed Ali5, D. Cocorullo1 and L. Chatenoud6
1
Ivo de Carneri Foundation, Milan, Italy; 2Ministry of Health and Social
Welfare (MoHSW), Zanzibar, Tanzania; 3The State University of Zanzibar,
Tanzania; 4Danida, Health Sector Programme Support, Zanzibar, Tanzania; 5Public Health Laboratory Ivo de Carneri (MoHSW), Pemba Island,
Zanzibar, Tanzania; 6Istituto di Ricerche Farmacologiche Mario Negri,
Epidemiology, Milan, Italy

OBJECTIVES Africa invests substantial resources in some form of
health management information system (HMIS) to coordinate the
routine acquisition of monthly attendance records from health
facilities nationwide. Despite the cost of these systems, the lack of
completeness of vital statistics and the poor data coverage imply
that they are under-used to generate reliable evidence for decision
makers. In some cases a sub-optimal management system may still
be a valuable tool to integrate in an ongoing developmental
process, health policy and research projects in a continuous
positive cross-talk. The HMIS of Zanzibar will be considered in
this regard.
METHODS The Health Information Systems Programme (HISP)
supporting the collection of all the information with standard
diagnosis definitions and forms, in a unique repository started
in Zanzibar (about 1 100 000 inhabitants) in 2004. This computerized system reflects the physical structure of the public health system that is divided into three main levels, including 137 primary
health care units (PHCU) for prevention and health education
services (1st level), 7 district/cottage hospitals which offer inpatients
and out patients services (2nd level) and only one specialized
hospital (3rd level). A number of programmes such as the EPI, AIDS,
Malaria, Tuberculosis and Leprosy control programs, collect
specific information at the PHCU and hospital levels.
RESULTS The total number of attendances registered increased
from 504 651 in 2006 to 1 025 997 in 2008. More than 800 data
elements are monthly recorded at district level, stratified by sex
and age (< or >5 years old). The system is mainly focalised on
morbidity and hospital mortality related to maternal and child
health, chronic conditions (anaemia, cardiovascular diseases,
diabetes, etc.) and infectious diseases (malaria, tuberculosis,
diarrhoea, pneumonia, schistosomiasis, intestinal worms, etc).
However, less than 10% of all the information collected are
expressed in terms of health indicators and currently used.
Similarly, the absence of mortality data at population level still
limits the usability of these data.
CONCLUSIONS Although the information collected cannot give
at the moment an exhaustive country health profile, the database
tools implemented by the HMIS of Zanzibar and the trained staff
involved at each level of this network (from PHCU to the central
level) represent a potential helpful resource for guiding health
policy of the local Ministry of Health and Social Welfare and for
any institution who decide to support the health system in
Zanzibar. Major challenges are to achieve full coverage of the data
with appropriate morbidity definitions, and to integrate reporting
of vertical programmes as well as of notifiable epidemic diseases.
External know-how could accelerate the growing and completeness of this HMIS.
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1.8-036
Corruption in the health system, myth or fact? Case study
from Yemen
M. Almudhwahi
WHO, Country Office, Sana’a, Yemen

INTRODUCTION As in other developing countries, corruption
in Yemen is one major factor that every one refers to as being the
cause of the deteriorating health system. To what extent is this
true? What is going on in reality? What is corruption in the first
place? Who has the right to define corruption? And what is the rule
of different stakeholders? Who is adding to the problem and who
is trying to solve it? This is a case study from Yemen which is
considered one of the least developed countries and is facing
serious challenges in building up its health system to meet the
needs of the people. This paper will assist decision makers and
development partners to see the issue from a new perspective and
hopefully open a dialogue between all the stakeholders instead of
spreading rumours that might have bad effects on the functionality
of the health system and its ability to gain trust and confidence
between service providers and beneficiaries.
OBJECTIVES Review and summarize literature that described
corruption in the health system (main references are the 2006
report of transparency international on corruption in the health
system and U4 and WB publications) try to build up a consensus
on the definition of corruption in the health system. Based on the
agreed upon definition investigate the practices that are going on
and group them as corruption or non-corruption. Understand the
role of each stakeholder in the whole issue.
METHOD Literature review. Interviews with key policy makers
in the health system, health workers and beneficiaries. Field visits
to some health facilities. Group discussions.
RESULTS AND CONCLUSIONS (1) There is no one definition
of corruption that everyone agrees upon. (2) Therefore it is
sometimes hard to decide whether what is going on should be
called corruption or not. Different factors play key roles in such a
decision and these factors have to be studied and discussed in
depth to rule out the confusions surrounding this issue. (3)
Although corruption is as its name means and should never be
excused, there are different types of pressures that leads one way
or another to this practice. Such pressures are sometimes caused by
the system itself and unfortunately other times by the way external
funding is flowing to the country. These pressures are presented,
practical solutions suggested. (4) Lack of transparency is contributing negatively to the spread out of rumours that grow vastly and
has bad effects on the health workers’ performance.

1.9 Primary health care
1.9-037
A proposal of criteria useful for listing essential veterinary
drugs for primary animal health care in developing countries
*L. Venturi1, A. Bernabeo2, P. Cappuccio2, G. Ciaravino2, A. Cossio2, M. Dardi2,
M. D’Antonio2, M. Diaferia2, S. Dell’Anna2, P. Fagioli2, P. Falasca3, M. Gnudi2,
M. Ligabue2, S. Palazzo2, G. Ragona2, C. Ravaglia2 and E. Savorelli2
1
University of Bologna - Faculty of Veterinary Medicine, Bologna, Italy;
2
Postgraduate School, Faculty of Veterinary Medicine - University of
Bologna, Bologna, Italy; 3EpiInfo - Italy, Ravenna, Italy

OBJECTIVES In human medicine the concept of essential drugs is
established: a WHO Expert Committee produced in 2005 the 14th
list; moreover some NGOs attempted to define this list. In
veterinary medicine, apart from the work of A. Daborn, M.
Ghirotti and R. B. Griffiths (1994), there are no similar criteria
available to support cooperation projects in veterinary public
health (animal health and zoonoses control). We tried to fill the
ª 2009 The Authors
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void by identifying key criteria to produce a list of essential drugs
in order to establish an initial budget for founding field positions
for primary animal health care (PAHC) in developing countries,
with particular focus on sub-Saharan Africa.
METHODS The work developed through several steps: -establishment of target animal species, -identifying of the geographical
area and its environmental, socio-economic and epidemiological
features, -construction of a check list which takes into account the
reduced effect of induction of drug resistance, limited suspension
time, good resistance to adverse weather conditions, wide
spectrum, cost-effectiveness balance, -production of a sheet for
each selected category and validation of its appropriateness.
RESULTS The sheets allow the selection of drugs, the organization of the references in the form of a limited range compendium of
user-friendly, based on budget allocations and availability of drugs
in loco: (a) chemotherapeutics, (b) antiphlogistics, (c) insecticides,
(d) sedatives.
CONCLUSION PAHC in developing countries – characterized by
limited human and economic resources, low professional level of
technicians, adverse field conditions, traditional models of livestock management – needs support to enable vet services in
providing appropriate interventions aimed to the control of
various animal diseases of social and economic importance. A
proposal of criteria for the purpose to prepare a list of essential
drugs is the output of a project held in the Postgraduate School of
the Faculty of Veterinary Medicine of the University of Bologna
and they are selected with due regard to public health relevance,
evidence on efficacy and safety, and comparative cost-effectiveness. The implementation of a concept of essential veterinary drugs
is intended to be flexible and adaptable to different situations,
therefore the proposed tools are in the field being a useful support
for technical assistance in developing countries but a discussion
paper too.

1.9-038

A.P.P.A. project: galenic laboratory
*P. Brusa and A. Germano
University of Turin, Italy

OBJECTIVES We propose galenics in Developing Countries (DC)
for two reasons: (1) production is cheap and operation is simple;
(2) medicine can be prepared and dosed according to customer
demand and medical prescriptions. This project will conform to
Italian law, occasionally simplified to adap to non-industrialized
countries and different political systems, but without reducing the
quality of medical products. The quality is imperative to support
the safety and efficacy. Daily demand considers preparations for
systemic and topic use. The project considers a budget for
equipments and raw materials that strictly depend on the therapeutic requirements of the different countries.
METHODS The project is rolled out in 6 phases:1. Choice
of drugs and useful pharmaceutical forms.
2. Stage at pharmacy’s laboratory for a student of Pharmacy
Faculty of Turin in order to teach how to prepare the programmed
medicinal products.
3. Stage for the foreign person chosen by the medical centre.
During this period material useful for new lab will be sent.
4. Training period in hospital during which the local technician,
who has been in Italy during phase 3 is coordinated by the
Pharmacy’s student in his/her work.
5. Quality control of medical products routinely prepared in
loco and at University of Turin.
6. Periodical checks at new lab of Pharmacy students’ performance and necessity of lab.
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Operative procedures are reported in English, French or another
language in order to ensure reproducibility of preparations.
RESULTS Various projects are underway and at the following
stages:
• Centre Hospitalier La Bethanie, Douala, Cameroun: phase 6
• Hospital de Garoua, Cameroun: phase 6
• Association Tchadienne Communauté pour le progrés,
N’djamena sud, Tchad:phase 6
• Bon Jesus de Lapa, Bahia, Brasil: phase 2/3
• Hospital Heintsoa, Vohipeno, Madagascar: phase 3
• Dispensario diocesano, Ihosy, Madagascar: phase 3
• Congo, Kenya, Malawi, Senegal: working in progress.
CONCLUSION The objective of the project has been fully
reached: the advantages of galenics are to prepare medicines with
dosage and pharmaceutical forms according to the customer
demand and, of course, to medical prescriptions. Moreover the
self-governing galenics production for Developing Countries could
represent an higher independence and a new job acquired. Not
last, the possibility for patients to buy medicines with a satisfactory quality could reduce the illegal market promoted by streetpharmacists.

1.10 Priority setting
1.10-039
Heath sector review in Yemen : using total quality methods
to formulate a comprehensive and consensual health policy
*M. Kade1, *R. S. Bin Shujaa1, M. Al Mudwahi2, J. Nasher3 and A. Jahhaf1
German Development Agency GTZ, Sana’a, Yemen; 2WHO EMRO,
WHO Yemen, Sana’a, Yemen; 3Ministry of Public Health, Planning, Sana’
a, Yemen

1

OBJECTIVE The development of a comprehensive but also
consensual health policy is a priority to ensure health sector reform
effectiveness and appropriateness as foreseen by the Paris Declaration. We describe our experience of promoting total quality
methods for reaching such objective.
METHODS The Ministry Of Public Health and Population
(MOPHP) of Yemen started a health sector review in 2007 with
the aim of developing a set of realistic and comprehensive
objectives shared by the different health system actors. The
challenge was to promote a participatory process instead of the
previous planning based merely on the vertical logics of isolated
programmes. The design of the review used the well known
Donabedian scheme of inputs, processes and results. It combined
this approach with the three perspectives proposed by the
European Foundation of Quality Management (EFQM): the logic
of the user, the logic of the provider and the public health logic.
The first phase involved an extensive unstructured consultation of
perceptions of users and providers at different levels of the health
system, following the nine criteria of the EFQM frame: inputs
(leadership, staff, planning, resources), processes (quality of
provided services) and results (user satisfaction, provider satisfaction, outputs of the health sector and national impact). In a second
phase, quality circles with MOPHP staff, deputies from other
Ministries (Ministry of Finances, of Local Authorities, of Planning)
and from other Institution (Universities, WHO, WB and other
development partners) were organized in order to transform the
findings into realistic, negotiated objectives (benchmarks). This
quality circle also worked on roadmaps, i.e. a very rough plan of
operations outlining how to arrive at the agreed benchmarks in the
next 5 years.
RESULTS The leadership of the health sector in Yemen has a
negotiated and comprehensive policy frame for the next 5 years,
allowing the different health system actors to be actively involved
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in the reform process and to invite all development partners to
align to it.
CONCLUSION The health sector review process in Yemen has
used a systemic total quality approach, allowing the integration of
vertical programmes into a more comprehensive frame.

1.10-040

1.11 Quality of care
1.11-041
Prevalance and risk factors of nosocomial infections in
Rafsanjan University hospital
*M. Farrokhnia, S. Nazemi, M. Tashakori and F. Abdollahi
Rafsanjan Medical University, Rafsanjan, Iran

Evidence based priority setting for health systems
*A. Rajan1,2,3,4
Corvinus University of Budapest, Erasmus Mundus European Masters in
Sustainable Regional Health Systems, Budapest, Hungary; 2University
of Deusto, Bilbao, Hungary; 3University of Verona, Verona, Hungary;
4
University of Vilnius, Vilnius, Hungary
1

OBJECTIVE Priority setting is the fundamental step in the
planning of health-care systems and is crucial to their ultimate
sustainability. It includes addressing key issues such as: service
delivery, health workforce, health information, medical products
and health technology, health financing, leadership and governance etc. However, the major drawback of priority setting is the
lack of consensus among different stakeholders in setting or
choosing the most appropriate list of goals and objectives for the
priority list; poor quality of priority results from lack of agreed
theory on the basis of no proper evidence or guidelines. This often
leads to concentrating on less significant issues and inappropriate
attention paid towards the most critical issues in health system.
This theoretical paper tries to identify the best practices and the
need for the shift towards an evidence based planning and priority
setting for the health systems. Evidence about the most critical
needs for health system, most effective health programmes and key
health system strengthening issues can improve the chances of
achieving the desired outcomes of priority making in health system
through effective resource allocation.
METHOD The study is done on the basis of systematic literature
review to try and understand the relation between adopting
evidence based priority setting and its possible positive outcomes
for the health system. The identified literature on some existing
research was then critically appraised to draw the essence of
evidence based priority setting for different programmes and
especially HIV prevention programmes from different regional and
country contexts.
RESULTS Studies show that the various initiatives using evidencebased priority setting by health systems have the potential to
benefit from it. The focus on evidence helps to shift attention away
from population-based decision making to evidence-based decision
making with risk behaviour at its core especially for HIV
prevention related planning. It is also known to have important
implications for other regional health systems with scarce
resources that are seeking to move toward a more evidence-based
decision-making and planning process.
CONCLUSION To address the complex environment of priority
setting in health systems, a participatory strategy is recommended,
whereby stakeholders are involved in the planning process and
design at each phase. This will ensure constant integrated
knowledge transfer and bring more transparency and accountability in the priority setting and planning process. Finally evidence
based planning can be an effective decision making tool for the
policy makers and the evidence does appear to influence the initial
assessment of priority proposals. However, the strength of the
evidence is not always associated with the final priority choices
made in different health systems.
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OBJECTIVE To determine the prevalance and risk factors for
nosocomial infections (NIS) in Rafsanjan university hospital.
METHOD The study was conducted in January 2009 in medical,
surgical and intensive care wards of Rafsanjan university hospital.
NNIS definitions were used. Study variables included patient
demographics, exposure to medical and surgical risk factors and
use of antibiotics.
RESULTS In 138 screened patients 35 NIS were recognized. The
most frequent was UTI (69.6%) followed by surgical site and
lower respiratory tract infection (14.29%), blood steam infection
(5.17%) and clinical sepsis (2.86%). Overall, 68.5% of NIS were
culture-proven, the leading pathogens were Pseudomonas aeruginosa (25%), Candida spp. (22.5%), Staphylococcus aureus and
E. coli (12.5%). Of 138 screened patients 54 (39.13%) had
urinary catheter, 77 (55.79%) received antibiotics, 9 (6.5%)
received broad spectrum antibiotics, 20 (14.49%) were intubated.
CONCLUSION According to our results, NIS are more frequent
than expected. Thus education, surveillance and prevention are
neccessary.

1.11-042
Antibiotic administration without physician prescription by
pharmacists in Mashad in 2006
*M. Farrokhnia1, S. Nazemi2, M. R. Sarvgad3 and T. Aphshary3
Rafsanjan Medical University, Internal Medicine, Rafsanjan, Iran;
2
Rafsanjan Medical University, Radiology, Rafsanjan, Iran; 3Mashad
University, Internal Medicine, Mashad, Iran
1

The inappropriate use of antibiotics for the treatment of infections
is a worldwide problem that results in increased cost of treatment
and prevalance of bacterial resistance in developing countries,
where antibiotics are often sold over the counter and selfadministered. We set out to determine the percentage of pharmacists that administrate and sell antibiotics without a medical
prescription.
METHODS 116 of 327 drugstores in Mashad were evaluated.
Pharmacists (only pharmacists not sellers) were visited by the
researcher who pretended to be affected by rhinosinusitis and
requested drugs.
RESULTS Antibiotics were administered and sold by 65.5% of
the pharmacists, by females more often than males, by private
owners more often than governmental. Work experience and the
location of pharmacies were non-significant. Co-amoxicalv
(27.6%) amoxicillin (25%) and co-trimoxazole (21.6%) were
most commonly given.
CONCLUSION Public health managers need to take action to
educate both pharmacists and the public, and to control availability of prescription drugs.
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1.11-043
Quality of health care or health care with quality? Health care
professionals and labor conditions in the general health social
security system (GHSSS)
*A. G. Martinez Parra and C. E. Abadia Barrero
Universidad Nacional de Colombia, Antropologia medica critica, Bogota,
Colombia

International lending agencies have generated changes in health
care systems through structural adjustment policies. As a result,
they have introduced in several countries, including Colombia,
health care systems based on managed care as a tool that should
have improved problems of efficiency, corruption, and access to
services. Studies report that these systems along with policies that
promote flexible labor have caused substantial modifications in
clinical practice of health care professionals, such as a worsening
of their working conditions and losses of their autonomy. This
thesis aims to describe and analyze the transformations of the
clinical practice of health care professionals (physicians and
nurses) and it’s effects on quality of care, specifically child and
maternal care, within the General Health Social Security System.
In order to find answers to the research questions, the study used
analytic, cross-sectional, and qualitative methodology. I interviewed 25 physicians and nurses who work in child and maternal
health care. The results were presented in four main categories:
labor conditions of health care professionals; health care as a
welfare, charity, right or business; quality of health care; and
health care with quality. This last category refers to the professionals’ perspectives on the kind of care they provide to their
patients. As the main conclusion I find that professionals’
perspectives on quality of health care are very distant from the
current quality of health care approach, which is based on
industrial measurements of products, services, and client satisfaction. I propose that in order to advance to a model of clinical care
with quality it is necessary to go back to a humanistic practice of
heath care where patients’ needs rather than profits are at the core
of practice, and where the system guarantees all required procedures to maintain or recover the patients’ health, that is, where
health care is a universal right.

1.11-044

A.P.P.A. project: stability test
*P. Brusa, F. Baratta, E. Rolando, O. Duò and A. Germano
University of Turin, Italy

OBJECTIVES The good preparation law (in Italian Pharmacopoeia named NBP) indicates, on precise requirements, the expire
date of galenic medicinal products. Our purpose is to evaluate the
stability of galenics prepared in A.P.P.A. labs sited in Developing
Countries, comparing with standards prepared at University lab in
Turin (Italy). Both kinds of samples were submitted to different
atmospherical condition, stressing humidity and temperature. The
aim is to correctly determine the expire date of our medicinal
products and moreover to indicate appropriate storage condition.
METHODS Stability of solid, semisolid and liquid formulations
has been evaluated in condition defined standard, accelerate and
stressed, depending on different percentage of humidity and
various ranges of temperature. The environmental condition
storage experimented for the sample are as follow:
•- Standard (long term condition): 25 ± 2 C, RH 50 ± 5%
•- Accelerate (accelerated condition): 40 + 2 C, RH
50 ± 5%
•- Stress (stress condition): 40 + 2 C, RH >80 ± 5%The
samples have been tested for a period at least of three months. The
analysis of substances, both drugs and excipients, were performed
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evaluating physico-chemical properties and UV/Vis spectrophotometric pathway.
RESULTS Standard and accelerate stability tests showed good
results because drugs, excipients and pharmaceutical forms satisfied
quality control and assurance until two years since the preparation
date. The results of stress stability tests put in evidence a different
situation because every tested pharmaceutical form showed after few
months an high degree of degradation caused by humidity. A deeper
analysis has demonstrated that the degradation regards the excipients
in a way proportionally to their hydrophilic properties.
CONCLUSION The obtained results showed that generally the
exposure to high temperature doesn’t damage drugs or excipients;
therefore the pharmaceutical forms maintained a good quality
degree. While relative humidity higher than 80% altered pharmaceutical forms degrading excipients. This conclusion is argued
by results of tests performed both in research lab, reproducing
atmospheric African condition, and in loco in the different
Developing Countries in which A.P.P.A. Project is working. The
results of stress stability tests help us to better organize how to give
the therapy to patients; since excessive humidity rapidly decreases
the stability of medicinal products, it is very important to prepare
the correct number of dosage units for a therapy no longer than
one/two weeks. Consequently patients, if necessary, should contact
medical doctor or pharmacist to prosecute the therapy. This
correct precaution avoid to further explain to patients how to store
the medicines at home.

1.11-045
The resilience of Cuba’s public health system: How first line
health services respond to economic crisis (1990s) and to
massive international collaboration (2000s)
*P. De Vos1, A. Alvarez2, A. Rodriguez2, M. Bonet2 and P. Van der Stuyft1
1
Institute Tropical Medicine, Public Health Department, Antwerp,
Belgium; 2INHEM, Havana, Cuba

OBJECTIVES Since the 1990s, major contextual events imposed
important changes to Cuba’s exclusively public health system.
First, the disappearance of the Soviet Union led to a severe
economic crisis. From 1995 onwards a slow but steady recuperation started. From 2003 onwards, sociopolitical changes in LatinAmerica pushed the Cuban health system to drastically develop its
international cooperation program. The consequences of these
evolutions on the Cuban health system policy are analyzed in their
content and results.
METHODS Retrospective analysis, based on documentary review, on the analysis of national statistics, and on semi-structured
interviews with health workers and administrative staff.
RESULTS Deepening of the crisis (1990–1995): health remained a
high priority. The family doctor system was further developed and
proactive health care to the whole population played a central role
in palliating the consequences of this ‘special period’. Overall
health outcomes remained good, or even improved. Recuperation
phase (1995–2002): first line services were further developed:
emergency services were decentralized and a hospital at home
program was implemented. Integrated health services focused on
improving their effectiveness and efficiency. International collaboration phase (2003 – today): The massive international collaboration from 2003 onwards, led to a decrease of family doctors in
Cuban health services. In Cienfuegos first line health services a
sharp decrease of the family doctor program’s utilization rate is
observed. Health authorities responded with a still ongoing
reorganization, including a further decentralization of the management structure, a redefinition of tasks of doctors and nurses,
enhanced teamwork, and accelerated training of new health
professionals. This response had a positive impact on health
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services utilization. In the densely inhabited and socially complex
Dragones area, Centro Habana, emphasis was put on maintaining
an adequate coverage with family doctors. Here the utilization
rates of the family doctor program could be stabilized over the
whole period.
CONCLUSION The findings underline the resilience of the Cuban
public health system and its capacity to adapt to contextual
changes. Some important challenges remain: a further stabilization
of the family doctor program is a necessary condition to ensure the
program’s function of entry point to the health system and its
synthesis function of the neighborhood’s family’s health.

1.11-046
Motivators and demotivators among physician’s in Lahore,
Pakistan
*A. A. Malik1, S. Yamamoto1, A. Souares1, M. A. Mughal2 and R. Sauerborn1
University of Heidelberg, Dept. of Tropical Hygiene and Public Health,
Heidelberg, Germany; 2PIQC Institute of Quality, Lahore, Pakistan, Pakistan
1

OBJECTIVE Many reasons have been put forward for low quality
in developing countries such as inadequate training, poor supervision and lack of equipment. Worker’s low level of motivation
has often been identified as a major aspect of declining quality.
Considering the demand and limited resources, especially in low
income countries, physicians are major stakeholders but have long
been a neglected component of health systems. Study aimed to
address this knowledge gap by identifying the determinants of
motivation among physicians.
METHODS A stratified random sample of 360 physicians was
selected from primary, secondary and tertiary health facilities in
Lahore district of Pakistan. Semi-structured pretested questionnaires with both closed and open-ended questions were used. They
were asked for the five most important motivators and demotivators in their current jobs and in general to them. Responses were
coded according to emergent theme from each response and
frequencies calculated.
RESULTS The most important motivators reported by the physicians in their current jobs were serving people (90.2%), respect
(84.0%), opportunities for higher qualification (58.8%), work
interest (34.1%) and the ability to support family (26.7%). In
general, motivators were good pay (59.1%), respect (59.1%),
serving people (57.0%), opportunities for higher qualification
(25.1%) and good working and hygienic conditions (23.7%).
Demotivators in current jobs were less pay (58.6%), less personal
safety (27.8%), disrespect (26.9%), long duty hours (25.1%) and
heavy work load (24.6%). In general, demotivators were less pay
(55.3%), disrespect (30.1%), poor working and hygienic conditions (30.1%), less career growth (28.9%) and poor interpersonal
relations (27.1%).
CONCLUSION Study shows that the important motivators are
mostly intrinsic and social while demotivators are largely organizational factors. Physicians reported more organizational factors
such as good pay and working conditions that motivate them in
general, compared to those in their current jobs. Among demotivators in general, intrinsic and social factors were reported more often
like career growth and interpersonal relations, as opposed to those in
their current jobs. More importantly, several of the demotivators
reported, particularly in current job settings, can be readily
addressed at local, district or national levels to develop policies to
improve physician’s motivation and subsequently quality of care.
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1.11-047
Over-diagnosis of malaria among the health services
providers, Hodiedah-Yemen
K. Selwi
Tropical Medicine Center -Yemen, Hodiedah, Yemen

Over diagnosis or misdiagnosis of malaria has many negative
consequences on society’s health. This qualitative study about
health service providers and malaria over diagnosis performed in
Hodeida, the most affected town in Yemen, aimed to determine if
health service providers are aware of the problem. Health service
providers included doctors working in hospitals, centers, or private
clinics; medical assistants working in clinics, laboratories involved
in diagnosing and treating malaria; and pharmacists prescribing
and selling malaria treatment drugs, all of whom are officially
registered in the health office. The study sample was obtained from
the 2006 registration records by choosing every other person from
the list. Half of the registered health service providers were from
agencies in rural area and the other half was from urban areas. The
stratified sample received an in depth interview by investigators
and the data were analyzed using Epi Info software, version 6.3.
The results indicated that 59% of physicians, 59% of laboratory
technicians, 75% of pharmacists, and 50% of nurses think that
malaria is misdiagnosed. Nurses were least concerned about
misdiagnosis, followed by physicians and laboratory technicians,
and pharmacists were the most concerned. On the other hand,
56% of physicians, 43% of nurses, 41% of laboratory technicians,
and 58% of pharmacists think that malaria is over diagnosed. All
providers agreed that both laboratory technicians and physicians
over diagnose malaria. A large proportion of laboratory technicians (39%) acknowledge primary responsibility for the problem,
whereas only a small proportion of physicians (24%) acknowledge
secondary responsibility.

2. Malaria
2.1 Epidemiology and control
2.1-048
MARA: an open-access malariometric database in Africa
*K. Boutsika1, T. Jaeggi1, A. Di Pasquale1, M. Mabaso2, C. Fraser2, D. de Savigny1,
C. Lengeler1 and P. Vounatsou1
1
Swiss Tropical Institute, Public Health and Epidemiology, Basel, Switzerland; 2South African Medical Research Council, Durban, Switzerland

The Mapping Malaria Risk in Africa (MARA) initiative is a
comprehensive collection of malaria prevalence data for Africa
since 1900. MARA was started in 1995 as a Pan-African initiative
and run in its first phase until 1999. Currently, MARA is being
maintained by the Swiss Tropical Institute (STI) in Basel,
Switzerland, in the collaboration of Medical Research Council
(MRC) in Durban, South Africa. Malariometric data from peerreviewed publications and unpublished reports are continuously
identified and extracted. Direct communication with authors and
researchers help to clarify issues as required. The data are currently
held in a MySQL database, with a web interface for open access
(www.mara-database.org). The database consists so far of more
than 13 000 surveys collected from over 12 000 locations,
distributed as follows: 25% in East Africa, 37% in Southern
Africa, 5% in Central Africa and 33% in West Africa. The MARA
database constitutes a precious global resource in view of the rapid
expansion of malaria control activities and the need to provide
both a solid epidemiological baseline and an update on the
situation as control proceeds. MARA’s goal is to maintain an open
access and user-friendly internet-based platform to extract and
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display raw data and disease burden estimates. Further, there is an
interface to enter new data and hence contribute to the expansion
of the database.

2.1-49
Serological methods for estimating transmission intensity
*P. Corran1, J. Cook1, L. Okell1, J. Griffin2, T. Bousema1, L. Spencer1, A. Ghani2,
E. Riley1, C. Drakeley1 and *L. Okell1
1
LSHTM, ITD, London, UK; 2Imperial College, MRC Centre for Outbreak
Analysis & Modelling, London, UK

OBJECTIVES We have previously shown that age-specific serological prevalences can be used to estimate transmission intensity,
measured as the entomological inoculation rate (EIR), for P.
falciparum in NE Tanzania. We set out to investigate whether the
methodology was transferable to other African settings; whether,
as we speculated, it could be used to indicate when sharp changes
in transmission occurred in the recent past; and whether it could be
extended with P. vivax antigens to estimate the transmission
intensity of this parasite also.
METHODS We have used the previous set of falciparum antigens
with vivax equivalents to establish age-specific antibody prevalences in sets of cross-sectional samples from further locations both
within Africa and in Asia. We have used both sera and antibodies
eluted from suitably preserved blood spots (Corran et al MalariaJ
(2008) 7:195).
RESULTS We have successfully been able to use serological
methods to define the transmission intensity of P. vivax as well as
P. falciparum transmission. In some cases we have correlated the
serological force of infection, l, with EIR for P. falciparum, where
an estimate was available, and for both parasites with parasite
prevalence where it was not. We have also detected sharp
decreases in transmission within the last ~10 years in certain
settings.
CONCLUSION The method appears to be of particular value for
areas where transmission is low and impossible to measure by
entomological means, a situation which is likely to become
increasingly common as we move towards elimination. The main
obstacle has been the absence of data linking EIR estimates to sets
of suitably preserved cross-sectional samples. There are still some
methodological issues which demand robust solutions.
Support: Wellcome Trust; HIMAL (Gates foundation); Gates
Foundation; DFID; Joint Malaria Program, Tanzania.

2.1-50
Do sleeping area characteristics and behaviours affect
malaria risk?
*S. Yamamoto1, V. Louis1, A. Sié2 and R. Sauerborn1
1
University of Heidelberg, Tropical Hygiene and Public Health, Heidelberg,
Germany; 2Centre de Recherche en Santé de Nouna, Nouna, Burkina Faso

OBJECTIVE Housing quality can affect the risk of malaria.
Specifically, sleeping area characteristics and behaviours may
affect risk because of the number of hours typically spent in these
areas and the correlation of at least some of this time with the
biting times of mosquitoes such as Anopheles gambiae. However,
data on the risks associated specifically with sleeping areas is
lacking. The aim of this study was to investigate the influence of
several different sleeping room characteristics and behaviours on
malaria risk and compare the number of mosquitoes between
households in the semi-urban area of Nouna, Burkina Faso.
METHODS Cases (118) were women (15–45) and children
£9 years with laboratory-confirmed malaria matched to community controls (223). Interviews were conducted to assess different
characteristics and behaviours. Mosquito captures were performed
in the sleeping rooms of the participants.
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

RESULTS Significant differences were observed with respect to
the number of An. gambiae mosquitoes captured in the sleeping
rooms of the cases and controls (unadj. OR = 0.65,
95%CI = 0.46–0.91). However, adjusting for evening or night bed
times attenuated this protective effect and rendered the relationship non-significant (OR = 0.46, 95%CI: 0.21–1.01). Interestingly, the number of different sleeping rooms, person-density per
room and room area per person were not associated with malaria
risk, although non-significant trends were observed. However,
larger sleeping room door areas were associated with a higher risk
of malaria (adj. OR = 2.10, 95%CI = 1.18–3.74) in multivariate
analyses.
CONCLUSION The interesting findings of the current study of a
lowered risk of malaria with higher mosquito counts may reflect
the effects of high blood parasitemia among residents in Nouna
and its influence on risk distribution. Our results also suggest that
sleeping room characteristics may play a role in the risk of malaria.
Physical barriers such as curtains or screens on sleeping room
doors may hinder mosquito entry while still allowing for ventilation. Therefore, sleeping room characteristics and behaviours may
be important in terms of malaria risk, particularly considering the
amount of time spent in these areas.

2.1-051
Effects on malaria burden of changing policies for malaria
treatments in a rural district of southern Senegal – a 12-year
study
*P. Brasseur, P. Agnamey, O. Gaye, M. Cisse, M. Badiane, M. Vaillant, W. Taylor
and P. Olliaro
IRD, Dakar, S enegal

BACKGROUND The national policy for malaria treatment in
Senegal changed in 2004 from chloroquine or quinine on clinical
grounds to amodiaquine + sulfadoxine-pyrimethamine and then in
March 2006 to artesunate+amodiaquine (AS+AQ) for parasitologically confirmed cases.
METHODS The study took place in the district of Oussouye
Southern Senegal, which has ~39 000 inhabitants, meso-endemic
malaria with 25 infected mosquito bites per person per year; cases
all year with a peak during the rainy season. We piloted the
deployment of AS+AQ since 2000 at the peripheral health center
(PHC) of Mlomp (6064 inhabitants). The other PHCs of the
district (Elinkine (3547), Kabrousse (3489) and Djembereng
(2858) and the district hospital in Oussouye (7883 inhabitants))
started in 2006. Another 15 268 inhabitants live in nine
other villages referring to one of the PHCs or directly to district
hospital.
RESULTS During a period of 12 years (1996–2007), we documented 239 325 consultations and 89 012 malaria treatments
from the clinic registries at the four PHCs. The mean number of
bednets in Mlomp is estimated at 2 per family and the number of
bednets distributed increased minimally since 2004. In Mlomp,
since 2003 AS+AQ accounts for 20–30% of all malaria treatments
and is given to 75–100% of smear-positive cases. The proportion
of fevers with a positive malaria smear decreased from 39–54%
before 2000 to 12% after 2006 in Mlomp, while remaining stable
until after the introduction of AS+AQ in 2006 in the other PHCs.
In Mlomp, the proportion of patients 0–5 year old was 17%
between 1996 and 2005 and decreased to 8.9% after 2006, while
the proportion of those aged >15 increased from 9.5% to 58.3%
during the same period.
CONCLUSION The changes observed in Mlomp are discussed
compared to those in other PHCs.
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We are developing a software platform for comparing, fitting, and
evaluating different models of Plasmodium falciparum malaria.
This can be used for quantitative prediction of effects of different
interventions and integrated control programs. Using this platform
we have optimized a range of alternative stochastic microsimulation models. In particular, we have developed a series of different
representations of individual malaria infections that can be used to
simulate the effects of naturally acquired immunity, partially
effective drugs and blood stage vaccines. Some of these models
have been used to make predictions of the effectiveness of potential
malaria vaccination and intermittent preventive treatment (IPTi)
strategies. We will present results of these simulations and discuss
the relevance of different within-host models for the prediction of
the likely impact of interventions.

CONCLUSIONS We present a method on how to estimate model
parameters by use of a simulation tool combined with an
evolutionary algorithm. For the variant-specific immunity our
results suggest a lower clearance rate and a longer persistence.
However, decay rates of immune response have to be considered
with caution as fitting was restricted to data from single inoculations. In a next step, windows of biological plausibility in the set
of parameters will be enforced and the model will be enhanced to
allow for secondary infections and will be fitted to reinoculation
data.
REFERENCES
1 Collins WE & Jeffery GM (1999). A retrospective examination
of sporozoite- and trophozoite-induced infections with Plasmodium falciparum: development of parasitologic and clinical
immunity during primary infection. Am J Trop Med Hyg 61,
4–19.
2 Molineaux L, Diebner HH, Eichner M, Collins WE, Jeffery
GM, Dietz K (2001). Plasmodium falciparum parasitaemia
described by a new mathematical model. Parasitology 122, 379–
391.

2.1-053

2.1-055

2.1-052
A general platform for stochastic simulation of malaria
epidemiology and control
*T. Smith, M. Penny, N. Maire, A. Ross and M. Tanner
Swiss Tropical Institute, Public Health and Epidemiology, Basel, Switzerland

Abstract withdrawn.

2.1-054
Parameter estimation approach for an intra-host model of
Plasmodium falciparum asexual parasitaemia
*K. D. Rosenberger1, M. Schwehm2, T. Jänisch3, H. Becher1 and M. Eichner4
1
University of Heidelberg, Institute of Public Health, Heidelberg, Germany;
2
ExploSYS GmbH, Leinfelden, Germany; 3University Hospital Heidelberg,
Section Clinical Tropical Medicine, Heidelberg, Germany; 4University of
Tübingen, Department of Medical Biometry, Tübingen, Germany

OBJECTIVES The interaction between immune effectors and
Plasmodium falciparum parasites in the human host is not yet well
understood. There is evidence that innate immunity controls
parasitaemia in the early phase of infection before a more specific
immunity sets in, but variables such as efficacy or decay rates of
the immune effectors remain unknown. These processes are
difficult to investigate by epidemiological or laboratory methods.
Here we present an approach of estimating unknown model
parameters by the use of an optimization technique which fits
simulated results to data.
METHODS The dataset consists of parasitaemia curves with daily
measurements of 35 patients deliberately infected with P. falciparum as therapy against Neurosyphilis1. The simulation is based
on an intra-host model by Molineaux et al.2 which describes the
course of parasitaemia in naı̈ve hosts where parasite density is
controlled by three immune effectors: Innate immunity, variantspecific and variant-transcending immunity. Nine characteristics
are used to describe the pattern of parasitaemia curves such as
peak parasite density or duration of infection. An evolutionary
algorithm is applied to minimize the deviations between the
characteristics of simulated and observed curves.
RESULTS Seven model parameters related to the human immune
system were chosen for optimization. The estimates for three
stiffness parameters for saturation of the immune responses and
for the maximum efficacy and decay rate of the acquired varianttranscending immunity are close to the values reported by [2]. For
two other parameters the estimates differ: The value at which the
probability of escaping the variant-specific immune response is
reduced to 50% was estimated at 157 parasitized red blood cells
per ll compared to 30. The average duration of acquired variantspecific immunity was estimated in the order of years compared to
months.
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The epidemiology of malaria and Afghan refugees in
Rafsanjan (southeast of Iran), 1999–2005
*N. Zia Sheikholeslami1, M. Rezaeian2 and M. Bahsoun3
Rafsanjan Medical University, Infectious disease, Rafsanjan, Iran;
2
Rafsanjan Medical University, Social Medicine, Rafsanjan, Iran;
3
Rafsanjan Medical University, Research Center, Rafsanjan, Iran

1

INTRODUCTION About 45% of population of the Eastern
Mediterranean Region live under the risk of malaria, which 95%
occur in four countries including Afghanistan and Afghanistan is a
source of importation to all its neighbors including Iran. Rafsanjan
is located in southeast of Iran and is almost near Afghanistan - Iran
border. Many Afghan Refugees live in Rafsanjan. The purpose of
this study is to reveal the epidemiologic aspects of malaria in
correlation to Afghan Refugees in Rafsanjan.
RESULTS Rafsanjan has almost 250 000 pupulation. Between
1999 and 2005, totally 747 patients were recognized by Rafsanjan
Health Centers and private clinics. The mean age was 25 year old.
The majority of cases (92%), were men and also the majority of
cases (85/7%), were workers. Afghans included 98/4% of cases,
cases from Pakistan; (0/8%) and Iranian cases included only 0/8%
of all of the cases. 38% of cases were referred from the urban areas
and 61% from the rural areas. 88/5% of cases were recognized by
Rafsanjan Health Centers and the rest of them by private clinics.
There was decline in the number of cases from 19/3% in 2001 to 3/
9% in 2005. Of course, we should consider that voluntary
repatriation for Afghan refugees from Iran has been started since
April 2000. 99/6% of patients were recognized by passive slides
and only 0/4% were recognized by active slides. The type of
parasite in 90/8% of cases was plasmodium Vivax, in 5/4%:
Falciparum and in 3/8% was mixed (Vivax and Falciparum). 44/
2% of patients had previous history of malaria and 37/6% had
not, and in 18/2% of cases this history was unknown. In 97/8% of
cases, the day of treatment and recognition was the same, but in
the rest of them, we had 1–9 days delay to treatment.
CONCLUSIONS The majority of cases in our study were Afghans
and Rafsanjan is located in southeast of Iran that is almost near
Afghanistan-Iran border. Therefore the lack of border control over
Afghan workers coming to Iran is one of our problems and so,
more control should be done there. Also better preventive
measures such as better detection methods with getting active and
passive slides between refugee camps and Afghan travelers should
be done.
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2.1-056
Epidemic survey of malaria disease and malaria parasites
prevalence at the in the west parts of Tehran province (Iran
University of Medical Sciences) in 2008
*H. Edalat, A. Bahrami, D. Mehdipoor and S. Khairandish
School of public Health &Institute of Research, Medical Entomology and
Vector Control Department, Tehran, Iran

INTRODUCTION Malaria is an important common parasitic
disease in Iran. There can be found many reports of affected people
throughout the country. Being neighbor of Pakistan and Afghanistan, the centers of malaria, most of province reports the imported
malaria. At the moment, the west districts Tehran province
(including the Health Centers of West Tehran, Karaj, Shahriar,
Robat-Karim, Savodjbolagh and Nazar Abad) report many
malaria cases, transmitted by the afgan refugees who have dwelled
at the margins of cities and villages and also their movements to
and from Afghanistan.
MATERIALS AND METHODSIn order to survey the epidemiology of malaria in the considered region, blood slides were
prepared in both forms of active and passive. To prepare a thin
microscopic slide of the blood, a blood drop and to prepare a thick
expand, three blood drops of the top point of right hand middle
finger was used. Using Gimsa for staining, parasites can be seen
well.
RESULTS 1729 sample bloods were prepared during the 2008. 84
positive cases were identified after studying from which,17 cases
(20%) was recognized as Plasmodium falciparum, 66 cases
(78.6%) were P. vivax and 1 case (1.4%) was mixed. 1356 of
1729 cases (78.4%) were prepared in passive form and 373
(21.6%) cases were active form. Most frequent sampling (13.3%)
were at July and the lowest amount samples (1.8%) at March. 58
positive samples (69%) in urban area and 25 positive samples
(31%) rural area identified. The prepared samples for 100 people
(ABER) were 0.029 and the positive samples for 100 samples
(ASPR) were 4.86 in year.
DISCUSSION Considering our rounding, most of the malaria
cases were imported ones. Based on the previous studies, presence
of the malaria vectors is proved and it is possible to be even a
native transmission in the season of mosquito activity. General
polices including continues control of migration from Afghanistan,
essential training and urgent therapy in all areas of transmission in
the activity season can effectively control the disease in the region.

2.1-057
Status of malaria among pregnant women in KarachiPakistan
S. A. Qamar
G.D.G.College, Zoology, Karachi, Pakistan

OBJECTIVE Pregnant women are susceptible to malaria during
pregnancy. Plasmodium falciparum may contribute in the anemia,
abortion, still birth, low birth weight or maternal and neonatal
mortality. Present study was documented on the situation of
malaria among 400 randomly selected pregnant women in
Karachi, Pakistan during 2006–2008. The age of infected pregnant
women were ranged from 25 to 40 years.
METHOD Detailed clinical history and personal history was
taken by conducting interviews and questionnaires Performa’s to
the pregnant women before blood sampling. The blood samples
were obtained from the fingers pricking and parasitological
investigation was done under microscope. Blood was also tested
for blood groups, Hb%, ESR/mm, TLC/cmm and DLC.
RESULT Result showed that primigravidae or women having 1st
to 3rd month’s pregnancy had 72.1% infection of malaria and the
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women having blood groups O is more affected with malarial
infection (27.5%) and pregnant women living in Mangho Pir had
highest incidence of infection (77.0%). Oligocromemia, increase in
ESR, decrease in total count of WBC and increase number of
lymphocytes were found in 38.0% women.
CONCLUSIONS It is concluded that there is a need to aware
women about the risk and severity of malaria during pregnancy
and especially clinical visit, use of insecticide-treated bed nets
(ITNs) is a good practice for pregnant women and new born baby
to avoid mosquitoes biting, and preventive treatment with the
advice of doctor may reduce the chance of malaria.

2.1-058
Trends in mortality and morbidity attributable to malaria do
not follow resistance to chloroquine in Niakhar rural area,
Senegal, 1992–2004
*A. Munier1,2, A. Diallo2, A. Marra2, M. Cot1, P. Arduin2,3, O. Ndiaye2,
B. M. Mboup4, B. Gning5 and J.-P. Chippaux1
1
IRD, UR010, Paris, France; 2IRD, UMR 198, Dakar, Senegal; 3INED,
Paris, France, France; 4Fatick medical region, Fatick, Senegal; 5Fatick health
district, Fatick, Senegal

OBJECTIVES Recently, it has been assumed that resistance of
Plasmodium falciparum to chloroquine increased malaria mortality. The present study aimed to analyse trends in malaria morbidity
and mortality in a rural area of Senegal, since the emergence of
chemoresistance in 1992, whilst chloroquine was used as first line
treatment of malaria, until the change in national treatment policy
to amodiaquine/sulfadoxine-pyrimethamine in 2003. We tested
the hypothesis that these indicators should have increased during
the period of study, following the rise in chemoresistance.
METHODS The study took place in the demographic surveillance
site (DSS) of Niakhar, department of Fatick, where the population
covering 30 villages has been followed-up since 1983 (approximately 30 000 inhabitants from 1992 to 2004). Data about
malaria morbidity were obtained retrospectively from health
records of three health care facilities, where diagnosis of malaria
was not confirmed parasitologically. Source of data concerning
malaria mortality were verbal autopsies realized prospectively by
trained fieldworkers, and subsequently interpreted by two physicians. Number of malaria consultations and number of deaths
were related to persons-years at risk in the study area (&). Trends
in malaria mortality were analysed using the Cuzick trend test.
RESULTS From 1992 to 2004, clinical malaria morbidity represented 39% of total morbidity in health centres. Mean malaria
mortality was 2.4& and 10.4& among total population and
children younger than 5 years respectively, and was highest in
1992–1995. Considering the three consecutive periods 1992–
1995, 1996–1999 and 2000–2003, there was a significant downward trend in malaria mortality among children 1–4 years
(P = 0.039) and 5–9 years (P = 0.011).
CONCLUSION Contrary to what had been observed until 1995,
mortality attributable to malaria did not continue to increase
dramatically in spite of the growing resistance to chloroquine and
the use of chloroquine as first line treatment until the change in
national antimalarial policy in 2003. Malaria morbidity and
mortality followed parallel trends and rather fluctuated accordingly to rainfall. As a consequence, CQ resistance does not appear
as the main factor responsible for the increase in malaria mortality
in this area.
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2.1-059

2.1-060

Evaluating the impact of interventions on malaria trends in
the Andean Region

Malaria Prevention during the rainy season reduces mortality
in severely ill Tuberculosis patients: data from an hospital
setting in Guinea Bissau

*D. Vargas, A. Rosas, B. Pineda, K. Tobar and O. Feo
Organismo Andino de Salud, Lima, Lima, Peru

INTRODUCTION Since October 2005, the Malaria Control
Programme in the Andean Region border areas (PAMAFRO) has
implemented several control strategies using community approach
on 23 departments in the region. These interventions have been
supported by the Global Fund to fight AIDS, Tuberculosis and
Malaria.
OBJECTIVES To assess the impact of specific interventions on
malaria trends in the Andean Region border areas.
METHODS Number of cases data from 2005 to 2007 was
collected using records of the Epidemiologic Units from each of the
departments involved in the intervention. Information about
interventions was collected from the PAMAFRO Monitoring and
Evaluation Unit. The analysis was performed at locality level using
IPA (Annual Parasite Index) and two different categories: (1)
localities reducing the IPA from 2005 to 2007, and (2) localities
not reducing the IPA in the same period. Logistic regression
analysis was used to evaluate intervention associated with reduction in the number of malaria cases.
RESULTS A total of 3318 localities were included in the analysis.
Of them, 1320 (39.8%) were included in the first aforementioned
category. Variables independently associated with malaria reduction were: training of microscopy technicians (OR 0.69; 95%CI:
0.51–0.92), training of community health workers to implement
malaria control projects (OR 0.76; 95%CI: 0.65–0.89), training of
health workers in diagnosis, rapid diagnosis tests distribution (OR
0.68; 95%CI: 0.57–0.82), and distribution of long-lasting insecticide-impregnated mosquito nets (OR 0.57; 95%CI: 0.42–0.79).
CONCLUSION According to these results, several strategies have
shown effect on reducing malaria trends in the Andean Region
border area. Activities focused on training of microscopy technicians, community health workers and health workers are important, as well as rapid tests and insecticide-impregnated mosquito
nets.
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R. Colombati1, C. Silva Vieira2 and *F. Riccardi3
1
University of Padova, Department of Paediatrics, Padova, Italy2National
Reference Hospital for Tuberculosis, Bissau, Guinea-Bissau3University Tor
Vergata, Department of Public Health and Cell Biology, Roma, Italy

OBJECTIVE The increase of TB infection in Africa and the rise of
TB mortality due to the combined effect of HIV and Malaria on TB
pattern, demonstrate that new integrated models of care, accessible
to the majority of the affected population are needed. TB Reference
Hospitals can be the sites of integrated and free models of care for
severely ill patients. The Hospital Raoul Follereau (RHF) is the
National Reference Center for Tuberculosis in Guinea Bissau; it was
completely destroyed after the 1998 civil war and re-opened to the
public in 2004. Outpatient and inpatient diagnostic and treatment
services are provided without charge. Admitted patients are usually
in advanced stage of TB infection and arrive to the hospital in very
severe clinical conditions. 2005 analysis of mortality pattern had
shown a high death/discharge rate during the rainy season,
compared to the dry season. Due to the high burden of malaria in
Guinea Bissau during the rainy season, a two-step intervention was
designed to reduce malaria infection and malaria related mortality in
admitted TB patients.
METHODS Since 2006 environmental prevention with permethrin
was performed in the 7500 sqm grass garden of the hospital every
month during the rainy season (June-October). In 2007 cotrimoxazole prophylaxis with a single daily administration of 1 tablet of
Trimethoprim 80 mg/Sulfamethoxazole 400 mg was added to the
environmental prevention from June to October. Permethrin treated
bed nets were given to every patient during all three years.
Considered outcomes were death or discharge.
RESULTS Significant increase of discharges vs. deaths was observed
from 2005 to 2007 (Fig.1) with an even more significant
(P = 0.00001) drop in rainy season mortality, expressed as death/
discharge rate (Fig.2). Major clinical characteristics were similar in
the three groups of patients as shown in Table 1. The percentages of
deathsduringthefirstweekofadmission,andthereforenotinfluenced
by malaria prophylaxis, were also similar during the three years.
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RESULTS A total of 103 Plasmodium falciparum field isolates
were genotyped for the pfcrt and pfmdr-1 genes.The results
showed that 93.2% and 81.6% carried mutant alleles of pfcrt
K76T and A220S respectively and the sequence analysis of codons
72 to 76 in the pfcrt gene were the haplotypes SVMNT and
CVMNK in these isolates.
Analysis of the pfmdr-1 gene PCR product indicated that
mutant alleles of this gene were present in 36%, 93.2% in
positions 86(N86Y) and 184(Y184F) respectively while the
D1246Y allele was observed at a lower frequency (21.4%). The
others known pfmdr-1 polymorphisms S1034C and N1042D did
not vary and were wild type. There was a significance association
between alleles of pfcrt, 76T, 220S and pfmdr-1,184F and in vivo
resistance among 40 patients that followed up. (p < 0/05)
CONCLUSION Our results confirm that PCR-based techniques
provide a simple, rapid method of detecting polymorphism in
genes that may affect resistance to chloroquine and the detection
of 76T,220S in pfcrt gene can be applied for predicting
chloroquine resistance in epidemiological setting with sufficiently
high sensitivity to make them an attractive alternative to time and labor - consuming in vivo and in vitro trials. Additional
testing for pfmdr-1 184F provides increased specificity to this
approach.
Conclusion Malaria environmental and pharmacological prevention is feasible in hospital settings in Africa with limited costs.
Malaria prevention seems to dramatically reduce mortality in
severely ill TB patients. Further prospective and larger trials are
needed to confirm our findings in similar settings.

2.1-061
Study on polymorphism in the Plasmodium falciparum genes
(pfcrt&pfmdr-1) associated with chloroquine resistance in the
endemic areas of Iran
*A.R. Esmaeili Rastaghi1, M. Nateghpour2, M. Assmar1, H. Kanbara3, H. Uemura3,
S.R. naddaf1 and A. Raeisi4
1
Pasteur Institute of Iran, Parasitology, Tehran, Iran; 2Tehran University of
Medical Sciences, Medical Parasitology and Mycology, Tehran, Iran
; 3Nagasaki University, Protozoology, Nagasaki, Japan; 4Ministry of
Health, Tehran, Iran

OBJECTIVE: Plasmodium falciparum, cause of the most malignant form of malaria, has developed resistance towards the most
commonly used antimalarial drug, chloroquine. This drug had
been used for several years in Iran because of its cost effectiveness,
few side effects, and easy availability, but its usefulness has
declined with the emergence of chloroquine resistance. Since the
emergence of chloroquine resistance Plasmodium falciparum
malaria several genetic polymorphisms have been found and
discussed as markers for prediction of drug response and numerous
studies convincingly to correlation between polymorphisms in the
pfcrt and pfmdr-1 genes with chloroquine resistance. As the
limitation of in vivo and in vitro methods in the field, this study
was conducted to detect point mutations in the pfcrt and pfmdr-1
genes of Plasmodium falciparum for measuring drug-resistant
malaria in the endemic areas of Iran by molecular methods.
METHOD Using polymerase chain reaction based assay (PCRRFLP) we measured the prevalence of resistance-conferring
mutations in malaria-infected human blood samples obtained from
south-eastern Iran. Furthermore in 40 patients we investigated the
association between alleles of the above-mentioned genes and
clinical outcome following chloroquine treatment by in vivo and
molecular methods. For genotyping of Plasmodium falciparum at
codons 72 to 76, the PCR amplification products of some isolates
were directly sequenced.

ª 2009 The Authors
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2.1-062
Plasmodium falciparum genotypes occurring in Angolan
citiziens
*H. Pietkiewicz, *P. Myjak, A. Gorzkiewicz, A. Lass, W. Nahorski,
A. Wroczyńska, C. Simoes and B. Szostakowska
Medical University of Gdansk, Department of Tropical Parasitology,
Gdynia, Poland

Pathogenesis of Plasmodium falciparum is associated with e. g.
three highly polymorphic genes msp-1, msp-2 and glurp encoding
surface proteins of the parasite. The proteins play an important
role in penetration of P. falciparum into red blood cells. The aim of
the study was to estimate what genotypes of P. falciparum occurs
in holoendemic area of Angola, as well as if the detected infections
were associated with single or multiple genotypes.
A total number of 99 Plasmodium falciparum positive DNA
isolates obtained from Angolan citiziens were studied. In all
patient specimens malaria parasites were detected by microscopic
examinations and confirmed by PCR assay. Genomic DNA was
extracted from paper strips IsoCodeTM Stix (Schleicher & Schuell)
moistened with 10–12 ll of patients’ blood according to the
manufacturer’s instructions. Primers for nested PCR were followed
as described by Snounou et al. (Trans. R. Soc. Trop. Med. Hyg.
1999, 93:360) for family specific allele analysis of msp-1, msp-2
and glurp genes. PCR amplifications were performed in the
GeneAmp PCR Systems 9700 thermocycler (Applied Biosystems,
USA). The PCR products were visualized by GelDoc - IT Imaging
Systems (UVP, USA) after electrophoresis on a 2% or 3% agarose
gel (Sigma, St. Louis, Missouri) stained with ethidium bromide.
Gel images were digitized and size of particular alleles was
assigned using standard molecular weight marker (1000-bp DNA
Ladder, Fermentas, Lithuania) and GelDoc-It software (LabWorks).
Positive results of PCR reactions obtained at least in one group
of the investigated genes were noted in 89 samples. Msp-1 was the
most often amplified gene (79/89) while the glurp gene was less
frequent (49/89).
The number of obtained different alleles ranged from 1 (RO33
family of msp-1 gene) to 29 (in glurp gene and IC family of msp-2
gene). Following alleles were the most frequently amplified: 220 bp
allele (n = 11) in K1family of msp-1 gene, 220 bp allele (n = 9) in
MAD20 family of msp-1 gene, 290 and 330 bp alleles (n = 6) in
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FC27family of msp-2 gene, 520, 570, 580, 600 and 670 bp alleles
(n = 6) in IC family of msp-2 gene and 800 bp allele glurp gene.
Two or more alleles of any family of the investigated genes
detected in one sample indicates for multiple P. falciparum
infection, which was noted in 40 examined samples (45%). The
mean number of the detected alleles (in one explored sample) was
the highest (1.56) for FC27 family of the msp-2 gene, lower (1.25)
in MAD20 family of the msp-1 gene, and the lowest (1) in R033
family of msp-1 gene.

2.1-063
Serological evaluation of the exposure to Anopheles gambiae
bites and malaria transmission by a multiple antigen assay
*E. Ambrosino1, C. Dumoulin1, P. Druilhe2, T. Fusai1, F. Remoué3,
A. Touré-Baldé4, A. Tall4, J.-F. Trape5 and C. Rogier1
1
IRBA, URBEP, Marseille, France2Institut Pasteur, Paris, Franc3IRD,
Montpellier, France4Institut Pasteur, Dakar, Senega5IRD, Dakar, Senega

OBJECTIVES Assessment of malaria exposure and immunity is an
important step in the fight against the disease. Increased malaria
infection in non immune travellers under anti-malaria chemoprophylaxis, as well as spreading of malaria elimination programmes
in endemic countries raised new issues in such process. Notably,
monitoring malaria immunity has become more difficult in people
with weak antibody titres or taking medications against Plasmodium blood stages. Indeed, commonly available techniques in
malaria seroepidemiology have limited sensitivity, as anti-circumsporozoite protein (CSP) Ab detection by ELISA, or evaluate
the immune response against blood stages of the parasite. Thus,
the aim of this study was to develop a sensitive tool to examine the
exposition to the vector Anopheles gambiae’s bites or to malaria
transmission, despite anti-malaria treatment intake. Ab responses
to multiple P. falciparum pre-erythrocytic Ags and one Anopheles
gambiae saliva protein were investigated in people living in African
villages and in travellers.
METHODS Serum samples from 253 people from three Senegalese villages with different levels of malaria transmission rate
(average entomological inoculation rate ranging from about 1 to
200 infective bites/person/year), and from 124 shortly exposed
French travellers were tested.
A Luminex-based multiplex assay was optimised to simultaneously test Abs to 16 different Ags. 13 pre-erythrocytic P.
falciparum-specific Ags belonging to the following proteins were
included: Lsa1, Lsa3, Glurp, Salsa, Trap, Starp, CSP and Pf11.1.
Along with those, 3 Ags specific for the Anopheles gambiae’s saliva
protein gSG6 were tested.
Proportions of Ab positive individuals, Ab levels and number of
Ags recognised by each person were analysed using Chi-square and
Kruskal-Wallis tests, as appropriate.
RESULTS The assay optimised was rapid, reproducible and
required a small volume of serum (< 10 ll). Proportions of Ab
positive individuals (ranging from 0% to 100%), Ab levels and the
number of Ags recognised by each person (ranging from 1 to 12)
increased significantly with the increase in the level of malaria
transmission exposure. The immune responses differed according
to the Ag.
CONCLUSION The multiplex assay provides a useful tool to
test immune responses to multiple Ags in large populations,
even for small amounts of serum, or weak antibody titres, as in
case of travellers. Moreover, the comparison of immune
responses among different Senegalese villages and travellers
enables the identification of exposition markers. Lastly, the
association of antibody responses to malaria endemicity levels
provides a way to monitor exposition in autochthonous
individuals differentially exposed, as well as in non-immune
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travellers, thus assessing the disease transmission and risk in the
new eradication area.

2.1-064
Lead optimization and pre-clinical studies of
imidazolidinedione derivatives as malaria prophylactic agents
*A. Lin, M.P. Kozar, M.T. O’Neil, V. Melendez, D. Saunders and A.J. Magill
Walter Reed Army Institute of Research, Division of Experimental
Therapeutics, Silver Spring, United States

The goal of this project is to identify new antimalarial drugs to
prevent or treat US Armed Forces deployed in the malaria
endemic areas of the world. The current global situation with
respect to malaria is rapidly worsening mainly due to limited
effectiveness of currently available drugs and the potential
development of drug resistance to the existing first line drugs,
such as mefloquine and atovaquone. In addition to drug
resistance, the usefulness of current antimalarial drugs for
prophylaxis is decreased by their side effects. Hemolytic anemia
can be observed in glucose-6-phosphate dehydrogenase (G6PD)
deficient recipients of 8-aminoquinoline (8-AQ) drugs (primaquine and tafenoquine) and CNS toxicity is a problematic side effect
in patients receiving mefloquine. Thus, there is a need for new and
safe antimalarial drugs to combat malarial infections. Imidazolidinediones (IZ) is one of the few non-8-AQ drugs proven to be
effective in rodent and non-human primate models infected with
sporozoites of Plasmodium berghei and P. cynomolgi, respectively. The current IZ lead compounds are efficacious and nontoxic, but only via parenteral administration. Optimization
studies of the current IZ lead should discover a safe, orally active,
radical curative drug that is safe for use in persons with G6PD
deficiency. New IZ analogs were rationally designed, prepared
and tested against sporozoite infected rodent and non-human
primate models. Medicinal chemistry efforts are guided by the
results of metabolic stability, PK and efficacy studies and led to
the identification of several subclasses of active IZ compounds,
namely N-alkyl-, N-alkoxyl-, carbamate, carboxamide and deoxo
derivatives. Among the 200 new compounds synthesized, N-alkylIZ, carbamates-IZ and their corresponding deoxo-IZ analogs
showed the most promising causal prophylactic activity in mice
and in monkey models. WR283205 (t-Boc-IZ) and WR301855
(N-isopropyl-IZ), the two most active compounds so far,
prolonged the patency of treated monkeys for 39–60 and 56–
86 days, respectively. Both new derivatives are metabolically
stable in both human and mouse microsomal preparations with t1/
2 > 60 min. However, the deoxo analogs, though chemically more
stable, are metabolically unstable with t1/2 < 20 min. A spectrum
of metabolites of IZ and deoxo-IZ compounds in mouse plasma
and liver were identified by LC-MS/MS and by spiking with
authentic samples. The drug and metabolite concentration in
mouse liver is about 5–6 fold higher than those in plasma. Rhesus
PK of WR283205 and WR301855 indicated good oral bioavailability but relatively short plasma half-life (t1/2 = 5–6h) while long
plasma elimination half-lives (t1/2 ~ 50h) by IM was observed,
most likely a result of depot effect of the drug at the injection sites
which may account for the high efficacy by IM but not by PO
dosing. Seven new candidates, WR301855, WR308274,
WR308659, WR308272, WR308597, WR308499, and
WR308658 were identified for further testing in Rhesus. The most
active compound with a favorable pharmacological profile will be
down selected for further development as a new prophylactic and
radical cure malaria drug.
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2.1-065

2.1-067

Chloroquine prophylaxis associated with high prevalence of
Plasmodium falciparum pfcrt k76t mutation in people with
sickle cell disease in Benin City, Nigeria

Evaluation of antimalarial prophylaxis on HIV disease
progression

*M. Tatfeng and D. Agbonlahor
Niger Delta University, Medical Laboratory Science, Amassoma, Nigeria

BACKGROUND AND OBJECTIVESHigh mortality and morbidity in sickle cell disease has been associated with malaria
infection especially in countries where chloroquine is used.
Chloroquine resistance has been associated to the emergence of
Pfcrt mutant genes. This study aimed at comparing the prevalence
rate of Pfcrt T76 mutation in Plasmodium falciparum isolates from
infected individuals with sickle cell disease and sickle cell trait.
This study was carried out in Benin City between the months of
April and June. This period is marked with high transmission rate
of malaria.
METHODS The genotype of the subjects was screened using
haemoglobin electrophoresis system and the Plasmodium falciparum Pfcrt genotyping was carried out using PCR–restriction
fragment length polymorphism (RFLP).
RESULTS Four hundred and twenty four subjects comprising
of 207 haemoglobin AA, 136 haemoglobin AS and 81
haemoglobin SS typed individuals were enrolled for this study.
No significant difference existed in the prevalence rate of
malaria in the three groups (p > 0.05). However, the prevalence
rate of Pfcrt K76Tmutaant gene was higher in the haemoglobin
SS genotyped individuals than the haemoglobin AA and AS
subjects (p < 0.05).
CONCLUSION An uncontrolled use of Chloroquine has been
incriminated as the major cause of Chloroquine resistance in our
country. Therefore, rapid intervention measures are needed as a
matter of urgency to curb the up rise in the prevalence of the
Chloroquine resistance gene in our environment.

2.1-066
HIV-1 Infection increases the risk of severe malaria in
semi-immune adults in Zambia
V. Chalwe
TDRC, Clinical Sciences, Ndola, Zambia

Introduction/objective The impact of HIV-1 infection on
malaria is probably driven by the incapacity of the suppressed
immune system to control parasite load, resulting in a higher
parasite load, incidence of clinical malaria and treatment failure.
Reports on the risk of severe malaria in HIV-1- infected individuals are limited.
METHODS In Luanshya, Zambia, a malaria meso-endemic area,
each confirmed severe malaria case, two matched controls, an
adult with uncomplicated malaria and a control with no evident
signs of any disease, were selected. Matching criteria were gender,
age and area of residence. Multinomial regression was used to
analyze the data
RESULTS HIV-1 infection and the related immune suppression
were explored as risk factors. HIV-1 prevalence was 93.1% (27/
29) among severe malaria cases, 51.7% (15/29) among uncomplicated malaria cases and 44.8% (13/29) in asymptomatic
controls. HIV-1 was identified as a highly significant risk factor for
severe malaria as compared to uncomplicated malaria (OR: 12.6;
P = 0.0005) and asymptomatic controls (OR: 16.6; P = 0.0005).
CONCLUSION In malaria-HIV-1 co-endemic areas, adults with
severe malaria, showing no clinical signs of immune suppression,
are likely to be co-infected with HIV-1.

ª 2009 The Authors
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V. Chalwe
TDRC, Clinical Sciences, Ndola, Zambia

INTRODUCTION Malaria and HIV are two important and
common infections battling the sub-Saharan Africa. It is
becoming more evident the interplay between malaria and HIV
lead to the inevitable, the co infection might influence the
clinical course of the other and make the other disease worse.
Going by recent studies, malaria was seen to lead to transient
increase in HIV-1 viral load, then there is a potential for it to
accelerate the HIV diseases progression in patients with such
co-infections. This leads to the hypothesis that control of
endemic infectious diseases, next to the disease burden of the
controlled disease might have a significant impact on HIV
disease progression and the disease burden of HIV infection in
areas where HIV coexists.
METHODS A randomized double-blind placebo-controlled
trial of antimalarial prophylaxis in asymptomatic HIV positive
patients (having a CD4 cell count of least 350 /lL at
enrolment) was carried out in Luanshya, Zambia, a malaria
meso-endemic area, with HIV prevalence of 20%. Participants
had baseline investigations including CD4 count done and then
repeated every 6 months for duration of 18–24 months.
Survival analysis was used
RESULTS in the placebo group, 14.8% (22/149) reached the
study end-point (low CD4 cell count of < 200 and or developed
AIDS stage III/IV) compared to the Mefloquine group in whom
19.5% (29/149) reached the study end-point. Further the placebo
group had a CD4 count decline per year of 49 cells compared with
53 cells for the Mefloquine group. However, this difference was
not statistically significant (P = 0.214).
Discussion/conclusion The study did not show significant
difference in the evaluation of the impact of 18 months
Mefloquine chemoprophylaxis versus those on placebo on the
amount of change in CD4 cell counts and the proportion of
participants progressing to symptomatic HIV disease among
asymptomatic HIV positive patients. However, it is still
possible that Mefloquine or any other antimalarial prophylactic
drug can be recommended. The negative result can be attributed to the low force of malaria transmission observed in this
study [incidence density was 0.075 infections/person-year at
risk (for Mefloquine arm) and 0.063 infections/person-years at
risk (for Placebo arm)]. This was due to malaria control
interventions that were implemented at the time of the study
including Indoor residual spray. On average, participants had a
CD4 count of 500 which is close to the normal count for the
African population and therefore reflects a competent immune
status. As such the population under study had immunity and
therefore the malaria infection did not provoke the CD4 in a
manner that could have much impact on the HIV disease
progression.

2.1-068
Malaria prevalence in HIV patients under cotrimoxazoleCase
of Kindu, Maniema, D.R.Congo (Preliminary results)
*B. Ali Mugambwa1, D. Mayanga1, D. Mafwila1, D. Ngandu1, D. Amsini2, L. Amisi3
and L. Unganda3
1
PNMLS/MANIEMA, AIDS Prevention, Kindu, DR Congo2Universite
de Kindu, Faculte de Medecine, Kindu, DR Congo3HGR de Kindu,
Laboratoire, Kindu, DR Congo

OBJECTIVE To study the prevalence of malaria in HIV patients
under cotrimoxazole
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METHODS The parasitemia was determined in a prospective
case-control study, in 115 HIV patients under cotrimoxazole
(cases) and in 230 controls. These subjects were followed from
February to May 2009. Both the thick and thin smears of
blood stained with GIEMSA were used in this study. The P.
falciparum was the parasite found. Our study settings were :
age, sex, malaria prevalence (positive smear for plasmodia), the
benefit of cotrimoxazole in HIV patients. For the statistical
analysis, we computed : the mean age and standard deviation,
within a 95% confidence interval and the P, the etiological risk
fraction (benefit of using cotrimoxazole), the prevalence within
groups.
RESULTS Females predominate in HIV patients 59% (68/115) vs
48% (110/230) in controls. The cases mean age was of
37 ± 10.38 years old (95% CI 35.03– 38.97, p < 0.05) versus
24 ± 12.45 years old (95% CI 22.1–25.86, p < 0.05) years old.
Malaria prevalence was 6.9% (8/115) in cases versus 4.8% (11/
230) in controls. The benefit of cotrimoxazole in HIV patients was
determined by the etiological risk fraction, 30.4%.
Conclusion The HIV patients under cotrimoxazole seem to be
protected against malaria, the real importance of this protection
needs to be determined at the end of this study.
KEYWORDS malaria, HIV patients, cotrimoxazole

2.1-069
Prevalence of malaria infection and of malaria-attributable
fever in adult and children attending health facilities in rural
Burkina Faso, in dry and rainy season
*Z. Bisoffi1, S. B. Sodiomont2, C. Pattaro3, J. Menten4, F. Gobbi1, A. Angheben1,
H. Tinto5, C. Duffini6 and J. Van den Ende7
1
Ospedale Sacrocuore, Tropical Diseases, Negrar (Verona), Italy; 2Ministry
of Health, Centre national paludisme, Ouagadougou, Burkina Faso;
3
EURAC, Public Health, Bolzano, Italy; 4Prince Leopold Institute, Public
health, Antwerp, Belgium; 5Centre Muraz, Bobo Dioulasso, Burkina Faso;
6
Medecins Sans Frontieres, Kinshasa, DR Congo; 7Prince Leopold Institute,
Tropical diseases, Antwerp, Belgium

OBJECTIVES To determine the prevalence of malaria infection
and the proportion of malaria-attributable fevers among patients
of all ages attending 10 health centres in the provinces of Bobo
Dioulasso and Banfora, in Burkina Faso, during the highest and
lowest transmission periods.
METHODS Case control study carried out in 2006 at the end of
the dry (May) and rainy (October) season in 10 Primary Care
Health Centres. 5236 patients aged 6 months or more were
submitted to clinical examination and to thick and thin film. Data
were double-entered with Epi Info software version 3.3.2 and
analysed with R 2.8.0 and Stata 10.1. The prevalence of infection
was calculated as the proportion of patients with P. falciparum
asexual forms. Defining patients with fever (‡ 37.5 C) as cases
and patients without fever and without recent fever history as
controls, the odds-ratios of fever in each parasitemia category (0,
1–400, 401–4000, 4001–40,000 and > 40,000/ll), compared to
uninfected patients, were estimated through logistic regression.
The Attributable Fraction (AF), or the proportion of malariaattributable fever among patients with malaria infection, and the
Population Attributable Fraction (PAF), or the proportion of fevers
attributable to malaria infection among ALL patients with fever,
were then calculated according to Bruzzi et al. (1985). This
approach was validated by fitting different logistic regression
models.
RESULTS In the dry season, 186/852 cases (22%), and 148/908
controls (16.3%) had malaria infection. In the rainy season the
prevalence was 841/1317 (64%) in cases and 318/938 (34%) in
controls. The overall Population Attributable Fraction (PAF) of
fever to malaria was 3% in the dry season and 40% in the rainy
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season. Malaria Attributable Fraction (AF), in those infected, was
14% and 63%, respectively. In the dry season, only over 4000
parasites/ll was a considerable proportion of fever cases attributable to malaria, while in the rainy season the AF was already over
50% for density 401 to 4000. In the rainy season the PAF
decreased with age, from 73% for infants to 6% for adults. In
children only, a proportion of fever cases was attributable to
malaria even at the lowest parasite density: for children aged 1 to
4 years, about half fever cases were attributable to malaria at
density 1–400 (AF 54%), for infants below one year this
proportion was 94%.
CONCLUSIONS In the dry season, only a negligible proportion
of fevers is attributable to malaria, while in the rainy season almost
half fevers are due to malaria: in children only, this is true even at
the lowest parasite density, and in particular, in infants (6–
11 months) virtually any fever in malaria-infected subjects is due
to malaria. Lowest parasite densities being most likely to be missed
by laboratory diagnosis (be it microscopy or RDT-based), our data
suggest that in similar settings a laboratory-based approach may
not be safe for children.

2.3 Vector control and ITN
2.3-070
Comparative analysis of sialome and salivary gland proteome
from vectors of tropical diseases: selection of protein
candidates to evaluate travelers exposure to mosquito bites.
*A. Fontaine1, T. Fusai1, M. Belghazi2, S. Briolant1, S. Bourdon1, C. Villard3,
M. Pophillat4, P. Fourquet4, C. Rogier1 and L. Almeras1
1
Institut de medecine tropicale du service de sante des armees, Marseille,
France2Institut Jean Roche (CAPM), Faculté de médecine Nord, Marseille,
France3Plateau Proteomique Timone, FRE CNRS 2737 CISMET,
Marseille, France4CIML, INSERM, Marseille, France

Exposure to vectors of infectious diseases has been associated with
antibody responses against salivary antigens of arthropods among
people living in endemic areas. This antibody response could be
used to evaluate the human exposure to vector bites, and therefore
the protective efficacy of antivectorial devices and the risk of
pathogen transmission. The existence and potential use of such
antibody responses in travelers briefly exposed to malaria or
arbovirus vectors in tropical areas has been little investigated.
Thus, we analysed the IgG antibody responses of French soldiers
against saliva from two mosquito species belonging to the
Anopheles and Aedes genus. A specific immune response to the
mosquito genus was described and an immunoproteomic analysis
allowed the identification of antigenic saliva proteins which could
be considered as markers of travelers exposure to mosquito
vectors. To evaluate the inbreeding effect on mosquito salivary
protein repertoire, a sialome comparison from three Ae. aegypti
colonies (Rockefeller, PAEA, and Formosus) was performed.
Fourty-four salivary proteins were identified and no qualitative
differences were detectable between the three colonies. Additionnally, salivary gland protein profiles between these same three Ae.
aegypti colonies were compared using the 1D DIGE method. As
observed at the saliva level, no significant differences were detected
between these three colonies. MS allowed us to identify 120
salivary gland proteins from which 15 corresponded to secreted
proteins. Finally, to characterize immunogenic proteins specific to
the mosquito species and /or genus, salivary glands proteome of 6
species from two mosquito genus were compared using two
complementary approaches: (i) 1D SDS-PAGE coupled to MS, (ii)
iTRAQ technology. Based on these results, several mosquitos
salivary proteins were selected based on their species specificity.
These mosquitos salivary proteins could be candidate markers to
evaluate travelers exposure to vector bites.
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2.3-071

2.3-072

Breeding sites and biting behavior of Anopheles
(Nyssorhynchus) darlingi root in three pilot municipalities of
integrated national adaptation project (INAP) in Colombia,
preliminary results

Ivermectin effect on the survival of Anopheles gambiae

*P. Gutierrez Duenas1, M. L. Quiñones2, L. Mosquera3 and J. J. Gonzales3
International Conservation, Colombia, Colombia; 2Universidad Nacional
de Colombia, Cundinamarca, Bogota, Colombia; 3Secretaria de Salud de
Córdoba, Córdoba, Monterı́a, Colombia

BACKGROUND Malaria continues to pose a public health
burden on tropical countries despite unceasing efforts to fight the
disease. Our current antimalarial tools have low coverage and are
losing effectivity. New and innovative approaches are needed to
control this disease. Ivermectin has been approved for human use
for more than 20 years. It has proven to be very safe and effective
against both ecto- and endoparasites. Its properties as systemic
insecticide have led some to suggest it could have a role in the
control of malaria vectors, however, no definitive evidence has
been provided on the subject.
METHODS Clusters of 20 laboratory bred Anopheles gambiae
mosquitoes were fed on healthy volunteers randomly allocated to
receive either the usual dose of ivermectin (200 lg/Kg) or nothing
as a control. Blood-feeding was done at two different opportunities
on days 1 and 14 after treatment. After the blood-meal, mosquitoes were kept in cages and maintained with 10% glucose solution.
Mortality was recorded daily at the same time for 12 days.
Cumulative
mortality and survival curves were plotted and statistical
analysis done using the log-rank test. The hazard ratio was
calculated using the mean survival time and confirmed with Cox’s
regression.
RESULTS In mosquitoes taking a blood-meal on a volunteer
treated with ivermectin the previous day, mortality is doubled for
the first 4 days (Hazard ratio = 2.22 (95% CI 1.83–2.7). These
results are highly significant (C 2 = 93.78 1 d.f., P corrected for
cluster effect < 0.0001). When blood-feeding was done 14 days
after treatment, no appreciable difference was found in mortality
(Hazard ratio = 1.07 (95% CI 0.87–1.31).
CONCLUSIONS To our knowledge, this is the first randomised
controlled trial done on the subject using healthy volunteers.
Ivermectin was proven to be a short-acting but effective systemic
insecticide in humans. These effects could be used to control
malaria by means of mass drug administration, especially if longlasting or slow release formulations of ivermectin are developed,
but more importantly, administration of systemic insecticides
could be combined with antimalarial drugs in order to protect
from the spread of resistance. We hope these positive findings will
stimulate more research in this field.

1

OBJECTIVE Identify A. darlingi’s breeding sites and feeding
behavior in three Integrated National Adaptation Project Pilot
municipalities.
METHODS Pilot Municipalities: Barrancón (Guaviare). The
population is composed by colones (White people) and indigenous.
Tierradentro (Córdoba). Juan José (Córdoba). We made search of
breeding sites for Anopheles and adult collections. Mosquito
collections: Human-bait, four-hour collection (18:00 to 22:00
hour) was performed during three days in three houses. Indoor and
peridomestic area in wet and dry seasons. Analysis: Anopheline
species were identified using taxonomic keys. Biting indices were
obtained by dividing the number of mosquitoes collected by the
number of collectors for each season.
RESULTS Breeding Sites: We found only one breeding site for A.
darlingi, in Barrancón during dry season, a natural pond with
abundant vegetation and partially shady. Most frequent breeding
site (for A. marajoara, A. triannulatus) were ponds for breeding
fish. All exposed ones directly to the sun and with low vegetation.
Biting Rate: Barrancón: Analysis was carried out discriminating
the results: 1. Palmeras where Maloka is the type of house, because
of absence of walls only made peridomiciliary measures and 2.
Barrancón Bajo, indigenous and colones but with similarities in
their house structure and customs.
1. Palmeras: Summer: We dońt found A. darlingi, only found A.
marajoara, A. braziliensis and A. triannulatus. Wet season: biting
peak between 20 and 22h (16 A. darlingi bites per night).
2. Bajo Barrancón: Summer: A. darlingi was active only in the
peridomiciliary area. The rest of the species identified (A.
marajoara and A. triannulatus) had a similar activity at indoor and
peridomiciliary with a peak between 18 and 20 hs. Winter: A.
darlingi increased his activity indoor and apparently is higher since
21 horas. A. marajoara and A. braziliensis densities were lower.
Córdoba: A. darlingi presents exophagic activity (I: P = 0.019 /
0.064) with indoor increment (I:P = 0.053 / 0.090) during winter
when the density is higher.
Conclusions: We identify the breeding sites of females that
feeding in houses. However, we can’t be able to identify the true
breeding sites of A. darlingi, probably because of his flight range (2
and 7 km). This complicates the work because these pilot
municipalities are located in areas with permanent armed conflict
that difficult the access.
We observed similar behavior of A. darlingi in three municipalities. These results facilitate the development of an integrated
system of surveillance and control for malaria based on early
warning system for Colombia, final objective of the INAP Project.
The fact that A. darlingi preferably feeds out the houses and rest in
vegetation, re-evaluate the effectiveness of the indoor residual
spraying as a control measure. This intervention is used as first
option in our country, which evidences the separate work of the
vector control programs and entomology groups.

ª 2009 The Authors
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2.3-073
Survey of the water quality in Anopheles sacharovi habitats
and its susceptibility to two types of usual insecticide in
West-Azerbaijan, Iran
*A. Eslami1, T. Aghvami1 and A. Maleki2
1
School of Public Health, Tehran University of Medical Sciences, Nutrition
and Biochemistry, Tehran, Iran; 2Faculty of Health, Kurdistan University of
Medical Sciences, Environmental Health, Sanandaj, Iran

Natural waters and their quality cause significant changes in the
behavior of many aquatic organisms such as malaria vectors. In the
present study, the chemical quality of water in the larval breeding
habitats and the susceptibility levels of Anopheles sacharovi to
Malathion 0.5% and permethrin 0.75% were investigated
according to WHO methods in north western part of Iran (WestAzerbaijan province). Water quality analyses were done according
to standard methods for the examination of water and wastewater.
The LT50 values of different insecticides were calculated using the
probit regression line. The results of water chemical analysis of
larval habitats showed that water pH to range from 6.2 to 7.8,
chloride from 0.4 to 19 mg/L, sulfate from 0.1-7.6 mg/L, DO from
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4.1 to 6.7 mg/L, nitrate from 0.01 to 2 mg/L, phosphate from
0.05-0.9 mg/L and salinity from 33 to 112 mg/L. Results of the
susceptibility tests showed that An. sacharovi is susceptible to both
insecticides. The LT50 of this strain against permethrin was 3.9
min. It is concluded salinity is one of the important factors for
breeding site. Furthermore, other chemical parameters of water
also exerted some impact on mosquito larval population.
KEYWORDS: Anopheles sacharovi, drinking water quality,
West-Azerbaijan

2.3-074
Species composition of adult Anopheles populations and their
breeding habitats in a rural district in Malaysia
W. Rahman
Universiti Sains Malaysia, Minden, Penang, Malaysia

Using the cow-baited trap (CBT) method, 1,845 Anopheles
mosquitoes, comprising 14 species were caught in malaria-endemic
area of a rural district, Peninsular Malaysia. The two dominant
species were An. barbirostris (18.59%) and An. aconitus
(18.86%). Anopheles maculatus, the main malaria vector, constituted 9.11% of the total number of mosquitoes sampled. Three
hundred and seventy-seven Anopheles larvae, comprising eight
species, were sampled using the North carolina Biological dipper.
Anopheles barbirostris larvae amounted to 64.69% of the total
number of larvae; An. aconitus accounted for 10.65% of the
larvae. Seven habitats were identified as breeding places of
Anopheles. Most speices were found to breed in paddies, fish
ponds and rivers. Other less popular habitats were temporary
pools, mountain streams and spring wells.

2.3-075
Chemical characters of water and insecticides resistance to
Anopheles stephensi in the malarious areas of Iran
*B. Davari1 and A. Zahirnia2
1
Kurdistan University of Medical Sciences, Faculty of Medicine, Sanandaj,
Iran; 2Hamedan University of Medical Sciences, Hamedan, Iran

Anopheles stephensi Liston is the most important vector of malaria
in tropical regions in Iran. The results of chemical quality of water
indicates that water PH to range from 5.5 to 8.2, chloride from 7
to 142 mg/l, sulfate from 0.43 to 13.2 mg/l, DO from 3.8 to
6.7 mg/l, nitrate from 0.04 to 3.8 mg/l, phosphate from 0.06 to
1.5 m/g and salinity from 65-150 mg/l. In study tested susceptibility of different strains of Anophele stephensi to DDT 4%,
dieldrin 0.4%, fipronil 1%, deltamethrin 0.05%, permethrin
0.75%, lambdacyhalothrin 0.05% and cyfluthrin 0.15% were
determined according to WHO methods in three endemic malarious regions; Kerman, Hormozgan and Fars provinces. The results
of this study showed that An. stephensi is resistant to DDT,
dieldrin and fipronil in all regions. Among these three collected
strains, Hajiabad strain showed the highest level of resistance to
these three insecticides. All the tested strains were sensitive against
four pyrethroid insecticides. The LT50 of Hajiabad strain against
cyfluthrin and deltamethrin with 6.7 and 4.6 minutes were the
highest and the lowest values respectively. The highest and the
lowest mortality rates of the Norabad strain of An.stephensi were
against lambdacyhalothrin and permethrin with 7.5 and
0.812 min respectively. The findings of this study indicate that
pyrethroids compounds can be used alternately in the spray
operations.
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2.3-076
Evaluation of larvicide and biological control agents for
control of malaria vectors in an artificial breeding places,
southern Iran
*H. Vatandoost1,2, Y. Salim Abadi1,2, Y. Rassi1,2,3 and M.R. Abai1,2,3
School of Public Health, Tehran University of Medical Sciences, Medical
Entomology & Vector Control, Tehran, Iran2University of Medical
Sciences, Entomology & Vector Control, Tehran, Iran3School of Public
Health, Tehran University of Medical Sciences, Medical Entomology &
Vector Control, Tehran, Iran
1

OBJECTIVE Malaria still considered as a major public health
problem in Iran. There are different measures for malaria vector
control based on Integrated Vector Management including indoor
residual spraying, using impregnated bednet, larviciding by inseticides, biological agenst and larvivourous fishes.
METHODS A study was carried out in a semi-field condition,
where there are several species of malaria vectors, including
Anopheles stephensi, An.dthali, An.fluviatilis as well as some
culicine mosquitoes. A latin square design with four replicates was
performed in order to evaluate the entomological impact of
chlorpyrifom-methyl, Bacillus thuringiensis, and Gambusia affinis.
The larvicide was applied at the dosage of 100 mg. a.i /ha, Bacillus
thuringiensi at the recommended dosage and 10 fishes per each
meter square.
RESULTS AND CONCLUSISON The larval densities for both
anopheline and culicine were counted prior and after 24h
application. The densities were counted according to the larvae /10
dippers. Results exhibited that a significant differences between pre
and post treatment. There are also significant differences between
control and other treatments. The results will be discussed in more
details in the congress.

2.3-077
Stability and wash resistance of local made mosquito bednets
and detergents treated with pyrethroids against malaria
vector Anopheles stephensi
*H. Vatandoost, E. Ramin and M.R. Abai
School of Public Health, Tehran University of Medical Sciences, Medical
Entomology & Vector Control, Tehran, Iran

OBJECTIVE Roll Back Malaria (RBM) recently have recommended the use of pyrethroid-impregnated bednets for personal protection against malaria and other vector-borne
diseases. In the current study an attempt was made to evaluate
different fibres of bednets impregnated with various pyrethrids,
the stability of insecticide on the bednet was measured using
different methods of washings as well as local made detergents.
MATERIALS AND METHODS The entire test was carried out
according to the WHO-recommended methods. In addition, it is
necessary to determine the impact of the numbers of washes on the
stability of the insecticides. In this study, permethrin 10% (EC),
deltamethrin 10% (SC), lambdacyhalothrin 2.5 % (CS) and
cyfluthrin 5% (EW) was used at the recommended dosages. Three
different local detergents [washing hand powder (RAKHT),
machine washing powder (SHOMA) and clothes washing soap
(GOLNAR)], was used. Two kinds of washing methods (shaking,
no shaking) were used and in each method four kinds of washings,
i.e. no wash, one wash, two washes and three washes was done.
The main malaria vectors, Anopheles stephensi was tested with
impregnated bednets in 3 min exposure time and the mortality was
measured after 24h recovery period. Knock-down was measured
as well.
RESULTS Results of tests revealed that lambdacyhalothrin has
saved its insecticidal impact after being washed, whereas, deltaª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247
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methrin has lost its activity faster than other insecticides. Tow
others insecticides had moderate effect.
Golnar soap detergent has least effect on the durability of
insecticides, but the Shoma had the most. Whit increasing the
times of washing, insecticidal effects was decreased, but shaking
had no influence on the decreasing of the quality of insecticidal
impact.
CONCLUSION Results of this study will be useful for local
people who wish to use pyrethroid-impregnated bednets with their
own local made detergent and bednets.

far the exchanges of personnel between partners have been
extremely fruitful. For the scientific objectives, a considerable
degree of interest has been shown in the array platform as a
means of carrying out a comprehensive analysis on small
amounts of serum or plasma. Since these antigens will be
characterised and the analysis will be quantitative, we hope
that the combination of longitudinal and cross-sectional
prospective formats will allow us to collect a particularly rich
picture of the antigenic experience of the Ugandans participating in the study.

2.5 Pathophysiology and immunology

2.5-079

2.5-078
Fightmal : Correlating protection against malaria with serum
profiles against multiple P.falciparum antigens
*P. Corran1, C. Drakeley1, C. Proietti1,2, K. Tetteh1, E. Riley1, B. Kanoi3, E.H.
Ntege3, T. Egwang3, F. Baldracchini1,4, J. Gray4, D. Pettinato2,5, W. Low5, C.
Martin5, F. Wolff2,5, T. Rousselle5, M. Failly1,5, T. Dottorini2, G. Mazzoleni2 and
A. Crisanti2
1
LSHTM, ITD, London, UK; 2University of Perugia, Italy; 3Medbiotech
Labs, Kampala, Ugand; 4Microtest Matrices, London, UK; 5Protein’Xpert,
Grenoble, France

OBJECTIVES There is strong evidence to suggest that the most
important component of immunity to P.falciparum acquired by
natural exposure is directed at blood stages and is antibodymediated. Nevertheless to date experience with vaccines derived
from single antigens is disappointing. Furthermore, although it is
expected that a successful vaccine will need to contain several,
even many antigens, the routemap from single antigens to this goal
is poorly signposted. One alternative approach is to search from
the start for patterns of association between multiple antigen
targets and protection. Fightmal is a collaboration between
academic University of Perugia [UPg], London School of Hygiene
& Tropical Medicine [LSHTM]), malaria-endemic country
(MedBiotech Labs [MBL]) and commercial (Protein’Xpert [PX],
Microtest Matrices [MtM] partners funded through the EC Maria
Curie program (FP7-PEOPLE-IAPP) which is designed to systematically identify likely protective antigenic targets by proteomic
methods (UPg), isolate, clone and express these protein targets in
suitable form (UPg, PX) and array and test them in antigen
microarray format (MtM, LSHTM) for use in a prospective field
study (MBL, LSHTM, MtM)
METHODS Three arrays are planned, the first (Chip 1) containing vaccine candidate antigens already available, the second (Chip
2) containing proteins identified by a bioinformatics screening of
the 3D7 sequence as having a high probability of expression on the
infected erythrocyte or merozoite, and the third (Chip 3) of
domains derived from the variant var gene system. The finished
arrays will be used to analyse samples from a combined crosssectional and longitudinal survey from a highly endemic region in
Uganda, and patterns of antibody reactivity correlated with
measures of protection and other characteristics of the study
cohort.
RESULTS Approximately 300 genes have been selected for Chip
2 : cloning and expression of these is now in progress. Approximately 70 var genes have been selected for Chip 3. 20 antigens,
some in multiple serotypes, have been obtained for Chip 1 so far.
Testing of selected antigens for Chip 1 is in progress. For the field
study, a parish in Apac (Uganda) has been selected, a protocol has
been submitted for ethical clearance and a preliminary survey will
begin this Autumn. The start of enrolment is planned for January
2010.
CONCLUSION One of the objectives of Marie Curie projects
is to promote collaboration between European institutions. So
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

Limited role for the circumsporozoite protein in sterile
immunity induced by live malaria sporozoite vaccination
*M. Mauduit1,2,3, R. Tewari4, N. Depinay2,3, M. Kayibanda2,3, E. Lallemand2,3,
J.-M. Chavatte5, D. Mazier6,7,8, G. Snounou5,6,8, L. Renia1,2,3 and A.C. Gruner1,2,3
1
Singapore Immunology Network, Agency for Science, Technology and
Research (A*STAR), Singapore; 2Institut Cochin, Departement
d’Immunologie, Paris, France; 3INSERM U567, Paris, France; 4Imperial
College, Division of Cell and Molecular Biology, London, UK; 5Museum
National d’Histoire Naturelle, Equipe Parasitologie Comparee et Modeles
Experimentaux USM0307, CNRS IFR101, Paris, France; 6Universite Pierre
et Marie Curie, Faculte de Medecine Pitie-Salpetriere, Paris, France;
7
AP-HP, Centre Hospitalo-Universitaire Pitie-Salpetriere, Paris, France;
8
INSERM U945, Paris, France

Malaria remains one of the deadliest infectious diseases in the
world. Experimentally, two methods to induce sterile immunity,
i.e. prevention of pathological blood stage infection exist: immunization with irradiated Plasmodium sporozoites (IrrSpz) (Hoffman et al., 2002) and immunization with live sporozoites under
chloroquine prophylaxis (Spz+CQ) (Belnoue et al., 2004). Based
on the IrrSpz gold standard model, the major surface component
of the sporozoite, the circumsporozoite protein (CS), has become
the leading candidate antigen for vaccines targeting the parasite’s
pre-erythrocytic stages. However, we have previously shown that
immunization with IrrSpz of a P. berghei line whose endogenous
CS was replaced by that of P. falciparum still conferred sterile
protection against challenge with wild type P. berghei sporozoites
(Gruner et al., 2007). Here we extended this gene replacement
approach (Tewari et al., 2002) to the new powerful Spz+CQ
model in which immune mechanisms induced differ. The antigens
expressed by liver stage parasites have been involved in the
protection but their identification has been hampered by the lack
of knowledge concerning the repertoire of genes expressed by this
parasite stage. We investigated the nature of the immune responses
induced against the CS and the involvement of these responses in
sterile protection. We found that immunization with live sporozoites under chloroquine prophylaxis led to species-specific sterile
immunity regardless of the nature of the CS in the sporozoites,
excluding any major role for this antigen in the Spz+CQ protection
model.

2.5-080
Targeting Interleukin-18 (IL-18) in malaria infection
*R. Basir1, K. Hasballah2, S. Ismail3, L.H. Gam4, R. Mahmud4 and A.M.S. Abdul
Majid4
1
Universiti Putra Malaysia, Faculty of Medicine & Health Sciences,
Selangor, Malaysia; 2Syiah Kuala University, Faculty of Medicine, Banda
Aceh, Indonesia; 3Universiti Sains Malaysia, Centre for Drug Research,
Penang, Malaysia; 4Universiti Sains Malaysia, School of Pharmaceutical
Sciences, Penang, Malaysia

The potential of IL-18 as drug target during malaria infection
was investigated in an experimental animal model. IL-18
production during the infection was modulated with IL-18
related drugs and the effects on the course of infection and the
release of pro- and anti-inflammatory cytokines were evalu-
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ated. Malaria infection was initiated by inoculation of mice
with Plasmodium berghei parasite. Modulation of IL-18
production was carried out by treatment with recombinant
mouse IL-18 binding protein, anti-IL-18 monoclonal antibody
or recombinant IL-18. The plasma concentrations of IL-18 and
other cytokines were measured by ELISA technique. IL-18
expressions in local tissues were determined through western
blotting method. The course of infection was monitored
throughout the infection and treatment. Plasma IL-18 was
significantly elevated and positively correlated with parasitaemia development during the infection. Significant expressions
of IL-18 were observed in the spleen, liver and brain tissues of
infected mice. Plasma concentrations of pro-inflammatory
cytokines (TNFa, IL-1a, IFNc, IL-6) decreased significantly
upon inhibition and neutralization of IL-18, whereas the antiinflammatory cytokine IL-10 increased significantly. Augmenting the production of IL-18 during the infection significantly
increased the release of pro-inflammatory cytokines further in
the plasma whereas the anti-inflammatory cytokine was
reduced. Significant increase in parasitaemia development and
earlier mortality were also observed in infected mice when IL18 release was further augmented. Results suggest the crucial
role of IL-18 in malaria infection and targeting IL-18 may
prove to be beneficial to the host and IL-18 may potentially be
developed as an important immunotherapeutic target for
malaria therapy.

2.5-081
Inflammatory cytokines as the disease severity markers in
adult and childhood malaria.
*A. Wroczyńska1, W. Nahorski1, P. Myjak2, C. Simões3 and A. Kuna1
1
Interfaculty Institute of Maritime and Tropical Medicine, Medical
University of Gdansk, Department of Tropical and Parasitic Diseases,
Gdynia, Poland; 2Interfaculty Institute of Maritime and Tropical Medicine,
Medical University of Gdansk, Department of Tropical Parasitology,
Gdynia, Poland; 3Agostinho Neto University, Faculdade de Medicina,
Luanda, Angola

OBJECTIVE: Malaria remains the major public health problem in
developing countries and the main cause of travel related death
due to infectious diseases. Cytokines seem to be involved in the
pathogenesis of malaria. Few studies, however, describe their
associations with manifestations of the disease including patients
from endemic areas and individuals with imported infection. The
aim of this analysis was to describe the relationship between
clinical course of malaria and the serum levels of pro- and
antiinflammatory cytokines as well as to assess their potential as
disease severity markers in both groups of patients.
METHODS: The research was performed at Interfaculty Institute
of Maritime and Tropical Medicine in Gdynia, Poland and Sao
Lucas Medical Center in Kifangondo, Angola. Altogether 153
Angolan children and Polish adults with imported malaria were
included. Serum concentrations of TNF, IFNc and interleukins: IL6, IL-10, IL-12, IL-13 and IL-18 were determined on admission
with ELISA assays. 64 patients were followed up and measurements were repeated in the convalescent stage. Control groups
consisting of healthy individuals recruited from both populations
were studied as well.
RESULTS: Both in Polish and Angolan patients serum levels of
TNF, IFNc, IL-6, IL-10, IL-18 were higher compared to healthy
persons. Significant differences in IL-6, IL-10 and IL-18 concentrations were noted between severe and uncomplicated malaria
patients, defined according to WHO criteria. Serum levels of the
majority of analyzed cytokines decreased after antimalarial treatment, however they turned out to be still significantly higher in the
follow-up period compared to the values seen in healthy individ-
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uals. The ROC curves analysis proved that the levels of IL-10 and
IL-18 may discriminate severe and uncomplicated malaria with the
diagnostic performance of these parameters high enough to assess
them as useful laboratory markers of the disease severity, including
the majority of severe malaria manifestations.
CONCLUSIONS These results support the hypothesis that
malaria clinical picture is associated with excessive, systemic
inflammatory response against Plasmodium spp. infection described as cytokine storm phenomenon. The diagnostic performance of IL-10 and IL-18, simplicity of laboratory techniques used
for measurements and their relatively low costs justify further
studies of these parameters’ value in clinical practice, including
developing countries health care settings.

2.5-082
Modulation of L-Arginine metabolism and bioavailability by
free plasma heme
*F. Omodeo-Salè, L. Cortelezzi, Z. Vommaro and D. Scaccabarozzi
University, Dept. of Molecular Sciences Applied to Biosystems(DISMAB),
Milano, Italy

Objective: Severe falciparum malaria is associated with high
levels of free heme [Fe(III)-protoporphyrin IX, FP], hypoargininemia and low nitric oxide (NO). Hypoargininemia can be partially
explained by the increased level of plasma arginase due to the
disease-induced hemolysis, but its precise cause is unknown. The
aim of this work was to investigate whether FP can affect the
membrane transport of arginine (ARG) and/or the activity of
plasma and red blood cell (RBC) arginase, therefore limiting ARG
bioavailability for NO production.
DESIGN AND METHODS:ARG transport was evaluated in
human RBC by measurement of influx of radiolabeled ARG and
resolved into the saturable transport components y+ and y+L by
selective inhibition of the two systems with 2 mM N-ethylmaleimide or 1 mM leucine. respectively. Arginase activity was
evaluated after pre-treatment of RBC or cell-free extract with FP in
different experimental conditions and expressed as mmol urea
produced/gr Hb.
RESULTS: FP impairs the influx of ARG into RBC in a dose
dependent manner with a more pronounced effect on the transport
system y+L. FP-treated RBC show an enhancement of the arginase
activity. Experiments performed in different experimental conditions have shown that arginase activation is not simply related to
oxidative modifications induced by the porphyrin.
CONCLUSIONS impairment of ARG influx and activation of
arginase could limit ARG availability for NO production by RBC
NOS. Additionally, release of a more active arginase by damaged
RBC during intravascular hemolysis could worsen hypoargininemia, reducing ARG availability for NO production also in
endothelial cells.

2.5-083
Neuroprotective roles and in vivo significance of neuroglobin
in cerebral malaria
*B. Della Valle1, C. Hempel1, J. Kurtzhals2 and M. Penkowa1
Panum Institute, Section of Neuroprotection, Copenhagen, Denmark;
2
Rigshospitalet, Clinical Microbiology, Copenhagen, Denmar

1

INTRODUCTION: Cerebral malaria (CM) is a life-threatening
complication of Plasmodium falciparum malaria and is presently
without treatment apart from anti-parasitic drugs and intensive
care. The pathogenesis of CM is associated with the sequestration
of red blood cells in the brain microvasculature, blood brain
barrier dysfunction, and damaging inflammatory mediation.
Neuroglobin (Ngb) is a recently discovered globin thought to
function as an endogenous neuroprotective protein in the brain.
ª 2009 The Authors
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This study was designed to investigate the in vivo significance of
Ngb in the pathogenesis of CM.
METHODS: C57BL/6j mice were infected with parasitized red
blood cells of the Plasmodium berghei ANKA strain. CM was
diagnosed by the clinical presentation of specific neurological
symptoms.
RESULTS: In CM mice infected mice the expression profile of
Ngb was different than control mice. In mice with CM, Ngb was
found for the first time to be expressed in astrocytes. Subpopulations of astrocytes expressed Ngb in CM mice predominantly in
the rhinencephalon where CM pathology is particularly intense.
CONCLUSIONS: To date this is the first study on the role of Ngb
in CM. This is the first report of Ngb being expressed in astrocytes.
The results of this study suggest that Ngb responds to the
pathology associated with experimental CM in a novel way not yet
reported in other in vivo Ngb studies. Moreover, this reponse
seems to be associated with the intensity of pathology. Further
characterization of the mediators involved in this response is
necessary and may reveal potential therapeutic targets for the
treatment of CM.

2.5-084
Evaluation of the inhibition of invasion in vitro of P. yoelii
strain with different monoclonal antibodies raised against
MSP-119
*L. Spencer1 and L. Hidalgo2
1
Universidad Simón Bolı́var, Biologı́a Celular, Caracas, Venezuela;
2
Universidad Simón Bolı́var, Bioterio, Caracas, Venezuela

OBJECTIVE Antibodies are glycoproteins that can protect against
diseases like malaria by binding and neutralizing parasites. The
effect of antibodies on surface proteins is to block invasion. In this
work, we developed an assay to evaluate the inhibition of invasion
of Plasmodium yoelii mediated by the Merozoite Surface Protein 1
(MSP-1), which is one of the invasive blood stages of the malaria
parasite, using several Monoclonal Antibodies (Mabs) raised
against a 19 kDa fraction of MSP-1 (MSP-119).
METHODS Mabs were previously evaluated in a passive transfer
experiment which inhibited the growth of the parasite and were
characterized. A panel of five of these Mabs (B10, B6, F5, D3 and
D9) raised against the C-terminal fragment of MSP-1 from P yoelii
were used to evaluate the inhibition of invasion. An ANOVA test
was used to compare the inhibition effect.
RESULTS The protective and partially protective Mabs were
evaluated in a growth assay in vitro. The inhibition effect of
invasion was determined as significant (p < 0.05) for Mab F5. The
results suggest that Mab F5, an IgG3 which recognizes the first
epidermal growth factor (EGF)-like module of the fragment Cterminal of MSP-119, can interfere with erythrocytes invasion in
vitro, in the first 30 minutes of the invasion.
CONCLUSIONS This suggests that the first module of MSP-119,
which is recognized by Mab F5, is a relevant epitope in the
invasion process in vitro by the merozoite. This assay was a useful
tool to evaluate in vitro protective Mabs implicated in the
inhibition of invasion.

2.6 Severe malaria
2.6-085
Invasive Aspergillus fumigatus infection after Plasmodium
falciparum malaria in an immunocompetent host
*I. Eckerle1, D. Ebinger1, D. Gotthardt2, R. Eberhardt3, P.A. Schnabel4,
W. Stremmel2, T. Junghanss1 and C. Eisenbach2
1
University Heidelberg, Section Clinical Tropical Medicine, Heidelberg,
Germany; 2University Hospital, Internal Medicine IV, Heidelberg,
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Germany; 3Thoraxklinik, Department of Pulmonology and Critical Care
Medicine, Heidelberg, Germany; 4University Heidelberg, Institute of
Pathology, Heidelberg, Germany

Invasive fungal infection is rarely reported in association with
malaria, even though Plasmodium falciparum malaria is known to
induce immunosuppression. Invasive aspergillosis is frequently
found in severely immunocompromised patients but not in healthy
individuals. We contribute a case of pulmonary invasive aspergillosis in a previously healthy patient with severe P. falciparum
malaria, treated with voriconazol and caspofungin. To our
knowledge, this is the first survival of malaria-associated invasive
aspergillosis.

2.7 Treatment
2.7-086
Assessment of the in vitro efficacy of selected artemisinin
derivatives in combination with the Pheroid drug delivery
system
*A. Kotze1, L. du Plessis1, D. Steyn1, A. Grobler1 and R. Haynes2
North-West University, Pharmaceutics, Potchefstroom, South Africa;
2
The Hong Kong University of Science and Technology, Chemistry,
Kowloon, Hong Kong
1

OBJECTIVES The aim of this study was to evaluate the antimalarial in vitro efficacy of artemisone and its sulfide precursor
(artemiside) and artesunate in combination with a patented, fatty
acid based, self-emulsifying drug delivery system (PheroidTM
technology).
METHODS The effect of PheroidTM formulations on the in vitro
efficacy of the different test compounds was evaluated on a
chloroquine resistant strain (RSA11) of Plasmodium falciparum.
Synchronous cultures of ring-stage parasites (0.5% parasitemia,
2% hematocrit) were grown in 96-well tissue culture plates with
various concentrations of the test compounds. Aliquots of 100 lL
were removed from each well at 48h post-drug treatment and
resuspended in 900 lL of 0.4% gluteraldehyde and 1 nM YOYO1 (Molecular Probes) in PBS. Each sample was incubated for 1 h in
the dark at 4 C before being analyzed on a Becton-Dickenson
FACSCalibur flow cytometer to measure the percent of parasitized
red blood cells (RBCs). The percentage of parasitized RBCs was
directly read, and subsequently, growth inhibition values were
calculated as the fraction of parasitized RBCs relative to cultures
without drug. IC50 values were obtained by non-linear regression
analysis.
RESULTS The PheroidTM formulation containing artesunate
showed increased efficacy, inhibiting the growth of the chloroquine resistant RSA11 strain at doses significantly lower
(IC50 = 10.2 ± 0.04nM) than artesunate alone (IC50 =
29.7 ± 0.05 nM). Artemisone showed a significantly increased in
vitro activity (IC50 = 0.9 ± 0.04 nM) compared with artesunate.
The in vitro activity of artemisone was further increased in
combination with PheroidTM technology (IC50 = 0.2 ± 0.04 nM).
Similar results were obtained for artemiside with the IC50 value
decreasing from 0.53 ± 0.03 nM to 0.11 ± 0.05 nM.
CONCLUSION The data suggest that PheroidTM technology may
be useful in the treatment of chloroquine-resistant human malaria,
allowing the use of lower doses of artmesinin derivatives.
Artemisone is a second generation semi-synthetic artemisinin
derivative which shows a lack of neurotoxcicity, increased efficacy
and lower cost of production. Alternative formulation strategies,
such as PheroidTM technology may further enhance the therapeutic
value of artemisone and its precursor artemiside.
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2.7-087
Enhancement of the in vitro antimalarial efficacy of
atemisinins and quinolines by Pheroid vesicles
*L. du Plessis, N. Langley, C. Slabbert, R. Odendaal, E. van Huysteen and A. Kotze
North-West University, Pharmaceutics, Potchefstroom, South Africa

OBJECTIVE The aim of this study was to entrap artemether,
artesunate, chloroquine and mefloquine in PheroidTM vesicles,
which is a novel fatty acid based, self emulsifying drug delivery
system. The PheroidTM formulations were characterized and the in
vitro antimalarial efficacy was determined.
METHODS PheroidTM vesicles (oil-in-water emulsion) was prepared by heating Cremaphor RH40 and adding it to an oil phase
containing vitamin F Ethyl Ester CLR and DL-a tocopherol. This
mixture (4% w/v) was heated and added to pre-heated nitrous
oxide gassed water. The mixture was homogenized, transferred to
an amber glass bottle and stored at 4C until use. The particle size
was determined with a Malvern Mastersizer. PheroidTM vesicles
were also visualized with confocal laser scanning microscopy
(CLSM). Chloroquine, mefloquine, artemether and artesunate
were entrapped in the PheroidTM vesicles by overnight shaking and
evaluated for its antimalarial in vitro activity against chloroquine
resistant and sensitive Plasmodium falciparum strains. Parasite
densities were determined by flow cytometry. IC50 values were
obtained by non-linear regression analysis.
RESULTS PheroidTM vesicles showed a particle size distribution
of 0.5–3.3 lm, with an average weight diameter of approximately
1 lm. Confocal images clearly shows bilayer membrane vesicles
with a spherical microstructure. Significant increases in the
antimalarial in vitro efficacy of chloroquine, mefloquine, artemether and artesunate were found after entrapment in PheroidTM
vesicles. IC50 values, compared to the drugs alone, decreased by
approximately 80 % for chloroquine, 60 % for mefloquine, 90 %
for artesunate and 70 % for artemether.
CONCLUSION Increased efficacy of antimalarial drugs and drug
combinations may have a major impact on the treatment of human
malaria. The obtained data suggest that PheroidTM technology, as
a lipid-based bilayer novel drug carrier system, might improve the
future therapeutic potential and cost effectiveness of the currently
used antimalarial drugs.

2.7-088
Antimalarial and antitumour activities of newly synthesised,
glycosylated derivatives of artemisinin or artemisone
S. Parapini1, Y. Wu2, X.-Q. Li2, N. Basilico1, R.K. Haynes2 and *D. Taramelli1
Università di Milano, Sanità pubblica-Microbiologia-Virologia, Milano,
Italy; 2The Hong Kong University of Science and Technology, Department
of Chemistry, Hong Kong, China
1

OBJECTIVE: Artemisinin derivatives are the most effective antimalarial drugs currently available. They also possess potent
antitumor and antiangiogenetic properties. However, these molecules, all derived from artemisinin, a sesquiterpene lactone
isolated from Artemisia annua, present solubility and stability
problems that hamper their development as antitumour agents. To
address these issues, a series of glycosylated derivatives of
artemisinin or artemisone (ARM) were synthesised. Artemisone is
a novel, very potent and less neurotoxic antimalarial under
development by the Hong Kong University of Science and
Technology.
METHODS: The synthetic strategy included the introduction of a
nitrogen linker in C10 to increase stability and of a sugar moiety to
increase the number of polar groups and the selectivity for tumour
cells. The sugars included glucose (Compounds LXQ 21-24-2730), maltose (LXQ22-25-28-31), ribose (LXQ 23-26-29-32) or

128

ramnose (LXQ 33-34-35-36). Both antimalarial activity against P.
falciparum strains with different resistance phenotype (pLDH
assay) and the tumour cytotoxicity against human or murine cell
lines (MTT assay) were tested. Normal human fibroblasts and
endothelial cells were used as controls.
RESUTS: All the 16 new glycosylated artemisinin derivatives
showed significant antimalarial activity against both susceptible
and resistant strains of P. falciparum with IC50 in the range of 9–
30 nM. However, all of them were from 2 to 10 fold less active
than dihydroartemisinin (DHA) or ARM used as reference drugs.
When tested against the murine fibrosarcoma WEHI 3 and the
erythroleukemia K562, the compounds LXQ 21,22,23 (all synthesised from artemisinin and different sugars) resulted the most
active with IC50 of 180–850 nM. A therapeutic index > 400 was
seen versus human fibroblasts. The antitumour activity was
superior to that obtained with DHA. Preliminary experiments
indicate that tumour cell death was partially due to the generation
of oxidative stress and apoptosis.
CONCLUSION The glycosylated derivatives show an antimalarial activity lower than DHA or ARM, but they are more soluble
and less toxic than the parent compounds. The antitumour activity
of the artemisinin glycosylated derivatives is higher than the
glycosilated ARM molecules and it is related to the proliferation
rate of the target cells. Therefore, glycosylation seems to increase
the selectivity for tumour compared to normal cells, and to
improve the pharmacological characteristics of these compounds.

2.7-089
Chloroquine and sulphadoxine-pyrimethamine sensitive
haplotypes in Brazilian Plasmodium falciparum parasites
B. Gama1,2, N. Almeida1,2, J.M. Souza3, F. Santos4, M. Zalis5, C. DanielRibeiro1,2,5, *M.D.F. Ferreira-da-Cruz1,2 and M. Zalis5
1
Fundação Oswaldo Cruz, Laboratório de Pesquisas em Malária, Rio de
Janeiro, Brazil; 2Instituto Oswaldo Cruz, Rio de Janeiro, Brazil; 3Instituto
Evandro Chagas, Belem, Pará, Brazil; 4LACEN, Porto Velho, Rondonia,
Brazil; 5UFRJ, Rio de Janeiro, Brazil

Our goal was the characterization of pfcrt, pfdhfr and pfdhps P.
falciparum genes associated to malaria drug resistance, in blood
samples from two Brazilian localities: Porto Velho, Rondonia state
and Paragominas, Pará state. Nested-PCR and direct DNA
sequencing were used to evaluate the genetic haplotypes. Six
resistant sulphadoxine-pyrimethamine (SP) pfdhfr genotypes and
one haplotype associated to SP sensitivity were detected. For pfcrt
gene, SVMNT chloroquine (CQ)-resistant genotype was detected
as well as the CVMNK CQ-sensitive haplotype in the same sample
from Paragominas that showed a SP-sensitive genotype. This study
is the first to document the existence of CQ and SP sensitive
haplotypes in Brazilian field samples. The finding of a single wild
SP and CQ isolate will not interfere in drug policy; however, this
detection is especially remarkable because it might represent a
tendency of sensitive haplotypes reemergence that can gain some
importance in the future. We conclude that these data reinforce the
importance of performing molecular surveillance by continuous
chemoresistance assessment not only to predict shifts of drug
resistance of Plasmodium populations following drug policy
changes but, particularly, to investigate the possibility of reintroduction of antimalarial drugs, as CQ and SP because of their low
cost and wide availability. In this context, the critical problem of
P. falciparum chemoresistance could be circumvented by turningover the use of the drugs, in order to enable the reemergence of
wild sensitive parasites.
Supported by Fiocruz/PAPES, FAPERJ, CNPq and CAPES
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2.7-090
Approach to malaria treatment
J. Musabegovic, *A. Bajraktarevic, Z. Mulalic, Z. Begic, B. Vranic, S. Korac,
H. Niksic, D. Milic and N. Korac
Public Health Institution of Canton Sarajevo, Pediatrics Department,
Sarajevo, Bosnia and Herzegovina

INTRODUCTION The nature of malaria disease and its prevalence in the developing world call for innovative approaches to
develop new affordable drugs and to safeguard the available ones.
Malaria parasites belongs to the protozoan subkingdom of Class
Sporozoa. Four species of Plasmodium genus are responsible for
human malaria: P. vivax, P. ovale, P. malariae, and P. falciparum.
The most widely used is developtment of chemicaly related analogs
to the existing antimalarial agents.
METHODS Protease can be inhibited by several mechanism
including the formation of covalent and no covalent bonds. To
generate an inhibitor specific to certain protease, substrate based
design is usually to employed to remaining parts of molecule.
RESULTS Cyclization of peptidic inhibitors reduced the number
of flexible bonds and also the loss entropy upon ligand binding. It
is evident that steroselectivitly mainly depends on electrostatical
reactions such as H-bonds, while hydrophobic interactions are
responsible for non specific affinities.
DISCUSSION New approaches to drug discovery should identify
novel chemotypes which circumvent the parasite’s disposition to
drug resistance. Currently, proteasome inhibitors are intensely
investigated for their antimicrobial activity by several academic
groups and companies.
CONCLUSION Antiretroviral protease inhibitors (ARPIs) could
be useful in the prophylaxis and treatment of malaria. The
development of drug resistance to affordable drugs has contributed
to a global increase in the number of deaths from malaria. Malaria
is a devastating tropical disease caused by the mosquito borne
parasite, Plasmodium falciparum, killing between 1 to 2 million
people annually.

2.7-091
Antiplasmodial activity of Punica granatum l. fruit rind
M. Dell’Agli1, G.V. Galli1, Y. Corbett2, L. Lucantoni3, A. Habluetzel3, O. Maschi1,
D. Caruso1, F. Giavarini1, S. Romeo4, E. Bosisio1 and *D. Taramelli2
1
Università di Milano, Scienze farmacologiche, Milano, Italy; 2Università di
Milano, Sanità pubblica-Microbiologia-Virologia, Milano, Italy;
3
Università di Camerino, Medicina Sperimentale e Sanità Pubblica,
Camerino, Italy; 4Università di Milano, Scienze farmaceutiche P. Pratesi,
Milano, Italy

OBJECTIVES Sun-dried rind of the immature fruit of Punica
granatum L. (Punicaceae) (Pg) is presently used as a herbal
formulation (OMARIA) in Orissa, India, for the therapy and
prophylaxis of malaria. The aims of this study were: (i) to assess in
vitro the antiplasmodial activity of the methanolic extract, of a
tannin enriched fraction and of compounds/metabolites of the
antimalarial plant, (ii) to estimate the curative efficacy of the Pg
extracts and (iii) to explore the mechanism of action of the
antiplasmodial compounds. Urolithins, the ellagitannin metabolites, were also investigated for antiplasmodial activity.
MATERIALS AND METHODS Chloroquine-susceptible (D10)
and - resistant (W2) strains of Pf were used for in vitro studies and
the rodent malaria model P. berghei - Balb/c mice was used for in
vivo assessments. Recombinant plasmepsins 2 and 4 were used to
investigate the interference of Pg compounds with the metabolism
of haemoglobin by malaria parasites.
RESULTS The Pg methanolic extract (Pg-MeOH) inhibited parasite growth in vitro with a IC50 of 4.5 and 2.8 mg/ml, for D10
and W2 strain, respectively. The activity was found to be
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

associated to the fraction enriched with tannins (Pg-FET, IC50 2.9
and 1.5 mg/ml) in which punicalagins (29.1%), punicalins, ellagic
acid (13.4%) and its glycoside could be identified. Plasmepsin 2
was inhibited by Pg-MeOH extract and by Pg-FET (IC50 7.3 and
3.0 mg/ml), which could partly explain the antiparasitic effect. On
the contrary, urolithins were inactive. Both Pg-MeOH extract and
Pg-FET did not show any in vivo efficacy in the murine model.
CONCLUSIONS The in vitro studies support the use of Pg as
antimalarial remedy. Possible explanations for the negative in vivo
results are discussed.
The financial support of the University of Milan (First 2006–
2008) and the EU Collaborative project ANTIMAL 18834 is
acknowledged.

2.7-092
An in vitro model to assess the toxicity of dihydroartemisinin
(dha) on human developmental erythropoiesis
*S. Finaurini, L. Ronzoni, A. Colancecco, M.D. Cappellini, *D. Taramelli
Università degli Studi di Milano, Milano, Italy

OBJECTIVE During pregnancy, malaria causes serious clinical
effects on the mother and the fetus. Women, particularly in their
first pregnancy, are exposed to a very high risk of severe malaria
complications such as maternal anemia, low birth weight of
newborns and increased maternal and child mortality. WHO
recommends Intermittent Preventive Treatment with Sulphadoxine-Pyrimethamine, but, since resistance to this drug is increasing,
an alternative treatment is urgently needed. Artemisinin combination therapy is the first line therapy for uncomplicated malaria,
however artemisinin derivatives showed animal embryo-toxicity
when treatment is performed on certain days of gestation. Our aim
was to investigate the effect of dihydroartemisinin (DHA), the
metabolite of artemisinin, on an in vitro model reproducing human
erythropoiesis and to characterize the target erythroid stage, in
order to predict the window of susceptibility to DHA in human
pregnancy.
METHODS CD34+ cells culture is a standardized model to study
human developmental erythropoiesis. CD34+ cells were isolated
from peripheral blood of healthy volunteers and cultured for 14
days with a specific medium containing erythropoietin to induce
erythroid differentiation. DHA at 0.5 or 2 lM, was added on
isolated stem cell (day 0), on early erythroid progenitors (day 2),
on early progenitors and pro-erythroblasts (day 4), on basophilic
erythroblasts (day 7) or on polychromatic erythroblasts (day 11)
and then continuously every 3 days. Cells growth and viability
were evaluated by Trypan Blue exclusion; erythroid differentiation
was investigated by FACS analysis of transferrin receptor and
Glycophorin A expression, by morphological analysis and by
globin gene expression analysis.
RESULTS DHA added on stem cells or on early progenitors
caused a transient inhibitory effect, which was then fully restored.
When DHA was added on basophilic erythroblasts, a marked
reduction of cell growth and a delay of erythroid differentiation
were observed (p < 0.05). On the contrary, polychromatic erythroblasts treated with DHA completed their differentiation.
Therefore DHA toxicity is erythroid stage and dose dependent.
CONCLUSION DHA could affect human primitive erythropoiesis, occurring in the yolk sac, when the fetal blood mainly
consisted of basophilic erythroblasts. This means that if the
treatment with DHA is performed during the first trimester of
human pregnancy, embryo-toxicity could be expected. EU Antimal
Project 18834 is acknowledged.
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2.7-093
Molecular analysis of dhfr and dhps Plasmodium falciparum
genes associated to chemoresistance in Angolan parasites
F. Lutucuta Kosi1,2,3, G. Carvalho1,2,3, F. Gomes4, F. Fortes5, B. Gama1,2,
C. Daniel-Ribeiro1,2 and *M.D.F. Ferreira-da-Cruz1,2
1
Fundação Oswaldo Cruz, Laboratório de Pesquisas em Malária, Rio de
Janeiro, Brazil; 2Instituto Oswaldo Cruz, Rio de Janeiro, Brazil; 3Ministério
de Saúde de Angola, Rio de Janeiro, Angola; 4Insituto Nacional de Saúde
Pública de Angola, Luanda, Angola; 5Direção Nacional de Saúde Pública
de Angola, Luanda, Angola

OBJECTIVES Malaria remains the more prevalent endemic disease
in the world. Annually, 300–500 million cases were estimated to
occur most of them (90%) in regions of sub-Saharan Africa, here
including Angola. In view of the lack of a malaria vaccine the
chemotherapy remains an important tool to control malaria in subSaharian Africa. Consequently chemoresistance represents a hurdle
to malaria control and this makes imperative the investigation of
drug resistance in order to guarantee the clinical effectiveness of the
formulations. Mutations in the dhfr (dihydrofolate reductase) and
dhps (dihydropteroase synthase) genes of Plasmodium falciparum
parasites have been associated to in vivo and in vitro resistance to
antifolates drugs. Considering that the SP association (sulfadoxine
plus pyrimethamine) is still used in sub-Saharian Africa combined
with artesunate or amodiaquine or as unique drug in the intermittent
and presumptive treatment for pregnant woman, together to the
poor information about molecular basis related to SP chemoresistance in Angola, the main goal of this study was to determine the
prevalence of point mutations in dhfr and dhps genes in P.
falciparum samples.
METHODS For this purpose, we analyzed the frequency and
distribution of these gene mutations using nested-PCR in blood
samples collected from 112 uncomplicated malaria patients living
in 4 municipalities of Luanda, Angola.
RESULTS After PCR-fragments DNA sequence the more frequently punctual mutations (SNPS/single nucleotide polymorphism)
were 50R, 51I, 59R or 108N / dhfr and 436A, 437G, or 540E / dhps.
In all municipalities the more common mutations were 108N and
437G which corresponds to A-C-I-R-N-V-I / S-G-K-A-A dhfr / dhps
haplotypes. We also detected P.falciparum samples harboring
double dhfr and single dhps (triple mutants) with the 51I+108N /
437G or 59R+108N / 437G profiles that are strongly related to
therapeutic failure associated to SP treatment. The findings of 4 out
of the 7 dhfr gene reported mutations as well as 3 out of the 5 dhps
gene reported ones associated to SP chemoresistance in P. falciparum samples from Luanda patients suggest that this drug combination could be ineffective to malaria treatment in Angola.
CONCLUSIONS Paired chemoresistance in vivo and in vitro
studies should be done in order to give support to National
Programs for the choice of malaria drug to be implemented in
pregnant woman preventive treatment.
Supported by: Fiocruz; FESA; CNPq and Angolan Ministry
of Health

2.7-094
pvmdr1 gene seems to be not associated to chloroquine (CQ)
-resistant Plasmodium vivax parasites in Brazil
B. Ervatti Gama1,2, N. Almeida1,2, J. Souza1,2, C.T. Daniel-Ribeiro1,2,
*M.D.F. Ferreira-da-Cruz1,2
1
Fundação Oswaldo Cruz, Laboratório de Pesquisas em Malária, Rio de
Janeiro, Brazil; 2Instituto Oswaldo Cruz, Rio de Janeiro, Brazil

Up to 50% of malaria cases occurring outside Africa are caused by
Plasmodium vivax, and in Brazil this parasite is responsible to at
least 80% of the malaria cases. Although orthologous P. falciparum genes related to chemoresistance have been identified in
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P. vivax parasites, no consensual relationship between in vivo
resistance and pvmdr1 mutations could be reported until now.
Considering that chemoresistance represents a hurdle to malaria
control and the emergence of resistant CQ P. vivax strains in
Brazil, our goal was to characterize the pvmdr1 single nucleotide
polymorphisms (SNPs) in P. vivax blood isolates from patients
with uncomplicated vivax malaria before treatment. A single-PCR
was employed to amplify the pvmdr1 Y976F and F1076L SNPs in
an initial set of 28 DNA samples, followed by DNA-sequencing.
The pvmdr1 SNPs analysis revealed 2 haplotypes: FF/ Y976F
single mutant (85.7%) and FL/ Y976F+F1076L double mutant
(14.3%). Surprisingly, no wild haplotype (CQ susceptible) was
found contrasting to the 10% of CQ in vivo therapeutic failures
recently reported in Brazil. These findings suggest that the Y976F
pvmdr1 point mutation was not valuable for monitoring CQresistance at least in Brazil. Therefore, much more effective genetic
marker should be search to scan P. vivax CQ-resistant parasites.
Supported by: Instituto Oswaldo Cruz, FAPERJ, Fiocruz/CNPq/
PAPES and CAPES.

2.7-095
A semi-quantitative screening method to identify some of the
most commonly used antimalarial drugs
*D. Blessborn and S. Römsing
Dalarna University, Health and Social Sciences, Borlange, Sweden

The purpose of this screening method is to determine drug use in
areas where a recent change in treatment policy has taken place. This
screening method would be a more objective and accurate method
than interviewing patients on their drug intake. Some of the most
frequently used antimalarial drugs are chloroquine, amodiaquine
and sulphadoxine-pyrimethamine, but drug resistance of the plasmodium falciparum parasite is spreading. The situation is especially
serious in Southeast Asia where multi-drug resistant falciparum
malaria is widespread. One factor that adds to drug resistance is
poor compliance with dosing schedules. There are also increasing
problems with counterfeit drugs that contain none or to low amount
of antimalarial drug and this will also speed up drug resistance. It has
recently become more common to combine different antimalarial
drugs. Preferably using drugs with different mechanisms of action in
order to increase efficacy and reduce the spread of malarial drug
resistance within the malaria parasite populations. Several of the
drugs included in this screening method have relative long half-life
e.g.chloroquine, mefloquine, and lumefantrine that are detectable at
least 7 days after administration. Whole blood (100 ll) is collected
by capillary sampling and then applied onto filter paper. The drugs
are then extracted from the dried bloodspot and purified by solid
phase extraction. Separation is performed with gradient-LC on a
reversed phase C18 column. The drugs are then detected using an
ion-trap mass spectrometer equipped with an ESI interface. The
developed method will be presented together with detection limits of
the various drugs.

2.7-096
Population pharmacokinetics and pharmacodynamics of
artemether and lumefantrine in combination treatment of
uncomplicated falciparum malaria in pediatric patients
S. Friberg Hietala1, A. Mårtensson2, B. Ngasala3, S. Dahlström4, N. Lindegårdh5,
A. Annerberg5, Z. Premji3, A. Färnert4, P. Gil4, A. Björkman4 and *M. Ashton1
1
University of Gothenburg, Pharmacology, Gothenburg, Swede;
2
Karolinska Institute, Public Health Sciences, Stockholm, Sweden;
3
MUHAS, Parasitology, Dar es Salaam, Tanzania; 4Karolinska Institute,
Infectious Diseases Unit, Stockholm, Sweden; 5Mahidol University,
Mahidol-Oxford Tropical Medicine Research Unit, Bangkok, Thailand

OBJECTIVES To describe the pharmacokinetics (PK) and dynamics (PD) of artemether (ARM), dihydroartemisinin (DHA)
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and lumefantrine (LUM) in pediatric patients treated for uncompliced falciparum malaria with an ARM+LUM combination
administered with or without milk.
METHODS 50 patients aged 1–10 years with microscopically
confirmed falciparum malaria were included in the PK analysis.
Parasite densities from 11 additional, asymptomatic children were
included in the PD analysis. Population PKPD was performed by
mixed effects modelling in NONMEM.
RESULTS ARM PK was time-dependent with oral clearance (CL)
increasing over time. CLARM was 2.6 mL/h/kg for the first dosing
and increased 1.57-fold for each dose occasion. CLDHA was
6.6 mL/h/kg when assuming complete conversion from ARM and
time-independent. LUM PK was described by a one-compartment
model with a half-life of 2 days. CLLUM was estimated to 77 mL/h/
kg with no significant impact of milk intake. LUM The effect of
ARM and DHA concentrations on the decline in visible parasite
density was described by a slope•log[conc]-model based on the
parasite life cycle. The model, including both visible and invisible,
sequestered, parasites also described the parasite densities in
asymptomatic individuals.
CONCLUSIONS ARM oral CL increased with dose also in
children, which can be attributed to metabolic autoinduction.
LUM CL was highly variable but on average similar on a
bodyweight basis to adult values, although half-life was shorter. A
semi-mechanistic PD model for the effects of ARM and DHA on
parasite clearance which adequately described data from symptomatic as well as asymptomatic children was developed and
characterized.

2.7-097
Modeling the clinical and economic impact of the post
treatment protection confered by artemisinin combination
therapies in the treatment of children with uncomplicated
P. falciparum malaria
*A. Shelbaya1, *D. Lewis1, D. Ubben2, S. Duparc2, S. Tommasini3 and
A. Bacchieri3
1
Pfizer Inc., Medical, New York, United States; 2Medicines for Malria
Venture, Medical, Geneva, Switzerlan; 3Sigma-Tau Health Sciences,
Statistics, Rome, Italy

BACKGROUND In areas of sub-Saharan Africa with high
malaria transmission children can suffer from successive new
malaria infection episodes. This impairs the child’s ability to make
a full clinical recovery, exposes the child to risks of re-infection
and implies an economic burden on societies where the average
adult income could be as low as $1-2/day. New generation
Artemisinin Combination Therapies (ACTs) can confer protection
post treatment. However the degree of post treatment protection
differs with differences in elimination half-lives of the Artemisinin
partner drugs. A head to head clinical trial between two ACTs,
Eurartesim (Dihydroartemisin Piperaquine) and Coartem (Artemether Lumefantrine) showed similar clinical efficacy and safety
but a lower probability of re-infection in patients treated with
Eurartesim.
OBJECTIVE Develop a model to quantify the clinical and
economic impact of differences conferred by post treatment
protection.
METHODS A decision-analytic model was applied to the clinical
trial data from a prospective, randomized study assessing efficacy
of Eurartesim in comparison with Coartem for treatment of
uncomplicated malaria in children under 5 years. Inpatient and
outpatient costs and probabilities of hospitalizations were derived
from the published literature. To estimate the expected average
cost of re-infection per patient using either Eurartesim or Coartem
from the societal perspective, we weighted the hospital and out of
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hospital costs associated with malaria re-infection treatment by the
probability of developing uncomplicated and severe malaria reinfections. Uncertainty around cost of inpatient facility, the highest
cost driver, was assessed by univariate sensitivity analysis.
RESULTS The proportion of re-infection for Eurartesim vs.
Coartem treated patients was 14.73% vs. 26.33% at day 42 of
initiation of treatment for the index malaria infection in the per
protocol population. Accordingly, we estimate that the burden of
re-infection in the trial adds $2.60 ($1.97–$3.28) to the average
cost of Coartem treatment per patient relative to $1.45 ($1.10–
$1.83) for Eurartesim.
CONCLUSION From a clinical and an economic perspective
Eurartesim, an ACT with a longer elimination half-life provides
longer protection against re-infection which is reflected as lower
health resources use. Further modeling and sensitivity analysis
using indirect costs would be especially important in malaria
endemic resource limited settings.

2.7-098
Assessment of rational use of artemisinin based combination
therapies (ACT) at Kinshasa (DRC)
M. Tsobo
University of Kinshasa, Unit of Clinical Pharmacology, Kinshasa,
DR Congo

OBJECTIVE The spread of resistance to Common anti malarial in
sub Saharan Africa is a concern. Irrational use of these drugs
enhances incorrect dosage, inappropriate treatment and drug
interactions. More than 15 African countries including DRC have
adopted artesunate+amodiaquine as first line treatment Policy of
Uncomplicated Malaria. 2 years after the adoption of this
combination in DRC, this study aims to assess the rational use of
this combination at Kinshasa.
METHOD A transversal study has been conducted in 457 health
centers and 524 pharmacies
RESULTS 20.6% of Kinshasa’s health workers claimed to give
rationally the combination artésunate + amodiaquine that means
in accordance to the directives of National program of fighting
against Malaria (PNLP) in adults.; 17, 1% of drugs sellers in
pharmacies recommended a rational use of this combination to
patients. 74% of Kinshasa’s health workers that prescribed the
combination Artesunate + amodiaquine in treatment of Uncomplicated Malaria claimed to use it for children under 6 month in
contrast to the directives of National program of fighting against
Malaria (PNLP).
CONCLUSION The use of Artesunate+amodiaquine at Kinshasa
is irrational and will contribute to the spread of resistance to this
combination.

2.7-099
Combined intravenous treatment with artesunate and
quinine for severe malaria in Italy
*A. Bartoloni1, L. Galli2, S. Sani3, S. Veloci1, L. Tomasoni4, L. Zammarchi1 and
F. Castelli4
1
Università di Firenze, Clinica Malattie Infettive, Firenze, Italy; 2Università
di Firenze, Dipartimento di Pediatria, Firenze, Italy; 3Spedali Riuniti
Livorno, UO Malattie Infettive, Livorno, Italy; 4Università di Brescia,
Istituto Malattie Infettive e Tropicali, Brescia, Italy

OBJECTIVES Malaria is the tropical disease more frequently
imported in Italy, with about 600 cases reported each year, and 1–
4 deaths. Intravenous quinine (IVQ) is currently the first-line
antimarial drug approved for the treatment of severe malaria.
Intravenous artesunate (IVA) has been documented to reduce high
parasite loads more rapidly than quinine and to be more effective
in treating severe malaria. IVA is unlicenced in Europe but can be
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imported from China (Guilin factories) as a non-GMP (Good
Manufacturing Practices) product. In order to treat severe malaria
with the most effective drug (IVA) but, at the same time, to
overcome the potential disadvantages of using un unlicensed drug,
a combination therapy approach based on IVQ plus IVA has been
adopted in some Italian centres.
METHODS Retrospective analysis of clinical and laboratory
features of the first 6 imported cases of Plasmodium falciparum
severe malaria treated in Italy with IVQ plus IVA.
RESULTS Six patients were treated from May 2008 to May 2009.
All patients acquired malaria in West Africa. Three were children (1, 3- and 6 years-old) born in Italy which had visited relatives, and
three were Italian adults working in Africa for a short period. One of
the adults was HIV positive, not on antiretroviral treatment and
with a CD4 lymphocyte count of 1008/mmc. Only two patients had
received chemoprophylaxis, incomplete in both cases, with mefloquine. The time between the onset of symptoms was 2-10 days.
Parasitemia was estimated at 8% in 1 case and 10-15% in the others.
Five patients were admitted in Intensive Care Unit for supportive
treatment (mechanical ventilation in two cases). In all cases
treatment was started with IVQ plus IVA at the recommended
dosages. Side effects, attributed to quinine, were observed in three
cases (two cinchonism and one hypoglycemia). The parasitemia fell
below 1% after 24h in all cases except for the HIV positive patient
who needed 48h One patient died after 8 days from the starting of
treatment. In this case the diagnosis was very delayed (10 days after
the onset of symptoms) and the treatment started when the patient
was in coma. A case of recrudescence was observed 5 days after
stopping antimalarial treatment. This episode was treated successfully with oral quinine and doxycycline. Molecular analysis to
clarify the recrudescence episode is currently ongoing.
CONCLUSION The current case series suggests that combined
use of IVQ and IVA is an efficacious and safe treatment for severe
malaria. The very rapid action of IVA in reducing parasite burden
limits the potential role of exchange transfusion. This approach
has allowed the safe use of the most potent drug against malaria,
but unfortunately not yet produced according to GMP standards,
while maintaining the use of the drug currently approved by our
regulatory agencies for the treatment of severe malaria.

2.7-100
Adverse events related to the use of artemisinin based
combination therapies (ACT) at Kinshasa
M. Tsobo
University of Kinshasa, Unit of Clinical Pharmacology, Kinshasa, DR Congo

BACKGROUND Malaria is an infectious disease that kills a lot of
people in the world. About 300 to 500 millions case of malaria are
described each year including 1 millions of deaths. Children under
5 years old and pregnant women bear the heavy burden of this
disease. More than 15 African countries including DRC have
adopted artesunate+amodiaquine as first line treatment Policy of
Uncomplicated Malaria. 2 years after the adoption of this combination in DRC, no pharmacovigilance study has been conducted
in our country. This survey aimed to determine adverse event
related to the use of ACT.
METHODS A transversal study has been conducted in 457 health
centers, 524 pharmacies and 1781 households.
RESULTS Asthenia represented the most reported adverse event
in households, health centers and pharmacies for all ACT available
in Congolese drug market (Artesunate+Amodiaquine; Artesunate+luméfantrine and Artesunate+Sp).
CONCLUSION A prospective study is urgently needed to detect,
evaluate, understand, prevent and treat true adverse drug reaction
related to ACT in DRC.
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2.7-101
Strategies for improving the use of artemisinin combination
therapies (ACT) in the treatment of uncomplicated malaria
in DRC
M. Tsobo
University of Kinshasa, Unit of Clinical Pharmacology, Kinshasa and
D. R Congo

BACKGROUND Sub Sahara Africa is the most affected area by
malaria (90% of cases). Children under 5 years old and pregnant
women bear the heavy burden of this disease. WHO recommend
the use of Artemisinin combination therapies (ACT) in the
treatment of uncomplicated malaria since the spread of resistance
to Common antimalarials. However, 2 years after the adoption of
Artesunate+Amodiaquine as the first treatment for Uncomplicated
Malaria, a prior study in Kinshasa proved the poor use of this
combination. This study aims to determine strategies for improving the use of this combination in DRC.
METHOD A transversal study has been conducted in 457 health
centers, 524 pharmacies and 1781 households.
RESULTS More than 100 drugs including conventional antimalarials, Artemisinin combination therapies (ACT) and herbal
remedies are used in the treatment of Uncomplicated Malaria at
Kinshasa. Artésunate used alone (25 6% and 35 6%) and quinine
(21 2% et 25.8%) are the most prescribed antimalarial in Health
centers and Pharmacies. Artesunate + amodiaquine which is the
recommended ACT by National Policy is the third Antimalarial
prescribed. (1 8% of prescriptions) and represented 4 5% of
antimalarial sale to the pharmacies. In households, quinine and
artesunate used alone are the most used antimalarials.
CONCLUSION Decisions must be taken by government concerning imports, quality control and distribution of ACT in DRC.

2.8 Vaccines
2.8-102
Genetic Polimorphism of MSP-2 and SERA/p126 Plasmodium
falciparum genes in Angolan endemic areas
F. Lutucuta Kosi1,2,3, G. Carvalho1,2,3, F. Gomes4, F. Fortes5, C. Daniel-Ribeiro1,2
and *M.D.F. Ferreira-da-Cruz1,2,6
1
Fundação Oswaldo Cruz, Laboratório de Pesquisas em Malária, Rio de
Janeiro, Brazil; 2Instituto Oswaldo Cruz, Riode Janeiro, Brazil; 3Ministério
de Saúde de Angola, Luanda, Angola; 4Instituto Nacional de Saúde Pública
de Angola, Luanda, Angola; 5Direção Nacional de Saúde Pública, Luanda,
Angola; 6Instituto Oswaldo Cruz, Rio de Janeiro, Brazil

Malaria control remains a great challenge, resulting in an
increasing number of malaria cases in Angola and worldwide,
urgently needing the development of an efficient vaccine. Thus,
efforts had been concentrated to investigate the genetic and
antigenic diversity of Plasmodium falciparum parasites. Considering that such studies were never been performed in Luanda,
Angola, we decided to study genetic diversity of MSP-2 and SERA/
p126 molecules - two potential malaria vaccine candidates. For
this purpose, blood samples from patients with uncomplicated
malaria living in endemic areas of Luanda/Angola were analyzed
by nested PCR. The amplification of central regions of MSP-2 and
SERA/p126 genes yielded a total of 37 and 100 fragments,
respectively. Despite of MSP-2 had shown a small number of PCR
fragments, its allelic diversity was greater (nine alleles). In relation
to the infections, a large number of single infections (84%) was
observed in MSP-2, contrasting to SERA/p126 that showed a
higher number of mixed ones (57%). Aiming to verify the DNA
heterogeneity responsible for these polymorphisms and also to
type the allelic families, the PCR fragments were submitted to
DNA sequencing. All the 10 MSP-2 fragments that were success-
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fully sequenced belong to 3D7 allelic family and the R1 region
showed to be the more polymorphic displaying tandem GSAG 3
repeats. Among the 18 SERA/p126 DNA sequenced fragments,
two allelic families were identified: the alleles named SERA A (200
bp), SERA B (300 bp) and SERA C (400 bp), first here reported,
were identified as K1, PA/7 family, while SERA F (800 bp) fit in
Honduras, 3D7 allelic family. The polymorphism of SERA alleles
were characterized by mutations due to non-synonyms substitutions at the octamer region (OR). In summary, the polymorphism
on the genes coding to MSP-2 and SERA/p126 proteins suggest
that circulating P. falciparum parasites in Luanda had distinct
profiles of those circulating in Brazil, Asia or even in other African
countries. In view of these data we concluded that the impact of
such polymorphisms in the immune response against these proteins
should be assessed before including them in a vaccine formulation
for the Angolan people.
Supported by: Fiocruz; FESA; CNPq and Angolan Ministry
of Health

2.8-103
Elementary step in development vaccine against Plasmodium
falciparum malaria in Iran
*H. Keshavarz and A. Heidari
Tehran Univesity of Medical Sciences, Medical Parasitology, Tehran, Iran

OBJECTIVES Plasmodium falciparum is nearly responsible all of
death and sever clinical malaria in the world. Roll back malaria is
due to resistance of Plasmodium falciparum to drugs and vector to
insecticides. Development vaccine, therefore, against Plasmodium
falciparum is a main way to overcome malaria. P.falciparum
transmission has been continuing in south east of Iran. In this
region, the parasite has obtained resistance against Chloroquine
and partially to S/P. In order to access the genetic structure
population of P.falciparum malaria in south east of Iran for
developing vaccine, variable central domain of MSP-2 was
amplified and sequenced.
METHODS The study conducted in Sistan and Baluchistan
province. Nested PCR was applied for amplify merozoite surface
protein (MSP) -2 gene and purified PCR products were sequenced.
RESULTS The nucleotides homology was from 96 to 98.5%
between the 15 Isolates of southeast of Iran.Ic/3D 7 and
FC27allelic variants were found. The sequence findings were
aligned with FC27, IC/3D7 strains and some Asia and African
isolates. Some amino acid substitutions and nucleotide mutations
were found in Iranian isolates.
CONCLUSION Both FC27 and IC were observed in southeastern
of Iran. Some variations were reported in the selected vaccine
candidate antigen gene in Iranian isolates of P falciparum that
could be taken into account in developing malaria vaccine.

2.8-104

and the ADAD vaccination system, either using natural or
chemically synthesized immunomodulators.
METHODS P. vivax VCG-I (Vivax Colombia Guaviare-I) strain
was used as RNA source. Parasite’s RNA was extracted by the
Trizol method and used as template for cDNA synthesis. The
PvMSP1 region III and PvMSP1 region IV genes were amplified by
PCR using the following primers: forward region III 5’-atgGGCAACAACGATGACGAC-3’ and reverse 5’-AAggatccGATGTACTTGTAGCTGCC -3’; forward region IV 5’AAggatccCAGGACTACAACAAGATGG -3’ and reverse 5’- TATACATGTGTGCTCGGAG -3’. PCR products were purified and
digested with BamHI enzyme, ligated and re-amplified using the
PvMSP1 region III forward primer and PvMSP1 reg IV reverse
primer and subsequently cloned in the pEXP5-CT/TOPO
vector. Protein expression was carried out in BL21 Escherichia coli
and cPvMSP1 purification was carried out by affinity chromatography. Specific anti - IgG antibodies were detected by
ELISA using cPvMSP1 as antigen. Thirty A. nancymaae
monkeys were used: three groups containing six monkeys were
immunized with cPvMSP1, either in Freund adjuvant or the
ADAD system. Three groups of four monkeys were used as
controls.
RESULTS cPvMSP1 by densitometry showed purity values above
90%. The yield of final product was 2.3% and 70% of this
product was recovered after dialysis. An increase in the specific
IgG antibodies production was observed by ELISA after each
immunization and the immune response was reproducible in all
monkeys. Specificity was carried out by Western blot using
cPvMSP1 as antigen. However, no significant differences were
observed in the monkey’s sera immunized with cPvMSP1 formulated in Freund adjuvant or in the ADAD adjuvant system. Similar
responses are obtained when either natural or chemically synthesized immunomodulators included in the ADAD system. There
was a reduction in parasitaemia levels in the cPvMSP1 immunized
groups when compared with control groups, but this difference
was not statistically significant.
CONCLUSION The new vaccination ADAD system either using
natural or chemically synthesized immunomodulators and
cPvMSP1, showed that when the recombinant antigen employed
here is immunized in Aotus monkeys they equally produce
antibody levels when compared to the widely used Freund’s
adjuvant. Despite protection results obtained here, they suggest
that recombinant PvMSP1 derived proteins are good candidates
for a multi-component and multi-stage malaria vaccine and further
studies must be done aimed at obtaining better protective
responses.

2.8-105
Plasmodium vivax recombinant vaccine candidate AMA-1
plays an important role in adaptive immune response eliciting
differentiation of dendritic cells

Testing the immunogenicity of a Plasmodium vivax merozoite
surface protein-1 derived recombinant antigen when is
formulated in the new adad adjuvant system

*E. Braga, L. Bueno, C. Morais, I. Soares, L. Bouillet, O. Bruna-Romero,
C.J. Fontes and R. Fujiwara
Universidade Federal de Minas Gerais, Parasitology, Belo Horizonte, Brazil

*J. Rojas1, A. Mongui2, M.A. Patarroyo2, A. Martinez-Fernandez3,
A. San-Feliciano4 and A. Muro1
1
Universidad de Salamanca, Laboratorio de Inmunologia y Parasitologia
Molecular, Salamanca, Spain; 2Fundacion Instituto de Inmunologia de
Colombia, Biologia Molecular, Bogota, Colombia; 3Universidad
Complutense de Madrid, Parasitologia, Madrid, Spain; 4Universidad de
Salamanca, Quimica, Salamanca, Spain

The Apical Membrane Antigen-1 (AMA-1) is a well-characterized
and functionally important merozoite protein and is currently
considered a major candidate antigen for a malaria vaccine.
Previously, we showed that AMA-1 has an influence on cellular
immune responses of malaria-naı̈ve subjects, resulting in an
alternative activation of monocyte-derived dendritic cells and
induction of a pro-inflammatory response by stimulated PBMCs.
Although there is evidence, from human and animal malaria model
systems that cell mediated immunity may contribute to both
protection and pathogenesis, the knowledge on cellular immune
responses in vivax malaria and the factors that may regulate this

OBJECTIVE :A chimeric P. vivax MSP1 (cPvMSP1) derived
recombinant protein was constructed and assessed for its immunogenicity in the non-human primate Aotus nancymaae monkeys
when formulated in two different adjuvants: Freund’s adjuvant
ª 2009 The Authors
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immunity are poorly understood. In the current work, we describe
the maturation of monocyte-derived dendritic cells of P. vivax
naturally-infected individuals and the effect of P. vivax vaccine
candidate Pv-AMA-1 on the immune responses of the same
donors. We show that malaria-infected subjects present modulation of DC maturation, demonstrated by a significant decrease in
expression of antigen-presenting molecules (CD1a, HLA-ABC and
HLA-DR), accessory molecules (CD40, CD80 and CD86) and
FcgRI (CD64) receptor (p £ 0.05). Furthermore, Pv-AMA-1 elicits
an upregulation of CD1a and HLA-DR molecules on the surface of
monocyte-derived dendritic cells (P = 0.0356 and P = 0.0196,
respectively), and it is presented by AMA-1-stimulated DCs. A
significant pro-inflammatory response elicited by Pv-AMA-1pulsed PBMCs is also demonstrated, as determined by significant
production of TNF-a, IL-12p40 and IFN-g (P £ 0.05). Our results
suggest that Pv-AMA-1 may partially revert DC down-modulation
observed in infected subjects, and exert an important role in the
initiation of pro-inflammatory immunity that might contribute
substantially to protection.
Financial Support: FAPEMIG

2.9 New diagnostics
2.9-106
FIND: an integrated strategy for the improvement of malaria
diagnosis
*I. González, A. Albertini, M. Perkins and D. Bell
FIND Diagnostics, Malaria, Geneva, Switzerland

WHO recommends that malaria case management should be based
on parasite detection in all cases, with the exception of young
children in areas of high transmission and where the need of an
urgent response limits its application. Parasite-based malaria
diagnosis has been conventionally done by microscopy; however,
in much of the world where malaria is endemic, microscopy
services are unavailable. Moreover, microscopy is laborious and
requires expert healthcare workers and a certain level of infrastructure (a place for slide staining as well as a source of
electricity). The advent 15 years ago of rapid diagnostic tests
(RDT) that can detect malaria antigens in a fingerprick blood
sample has been an important advance. Currently more than 50
different RDTs with variable performances are available in the
market, making it difficult for national malaria control programs
to determine which tests to purchase. Mechanisms to assure the
quality of RDTs and improve their performance in terms of
sensitivity and thermostability, and implement their use adequately, are required.
Since 2006, FIND has been working with WHO in an evaluation
program to assess the performance of commercially available RDTs
at different levels of the health system, from reference laboratories to
the community level. A bank of culture- and patient-derived
Plasmodium samples has been established at a reference laboratory
in the CDC of the United States to evaluate RDTs submitted by
several certified companies. The first report of this evaluation was
published recently. Similar sample banks are currently in use at
regional laboratories in Africa and Asia to evaluate RDTs after
purchase by national malaria control programs. The evaluation of
RDTs at the community level is planned to be done with positive
control wells (PCWs) that are currently in development at FIND.
PCWs contain antigens specifically recognized by good quality
RDTs and not by those RDTs that have been degraded during
storage and transport.
RDTs are simple, quick, and do not require laboratory
equipment, which make them a highly valuable tool for healthcare
workers. However, sensitivity of RDTs could be affected by
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several factors such as antigen variability among parasites from
different geographical origins and degradation of reagents in the
RDT after exposure to high temperatures. FIND is currently
working in the identification of optimized parasite targets to
produce thermostable binders compatible with better RDT
formats. Additionally, in order to improve malaria diagnosis at
the microscopy level of the health system, FIND is also working on
the implementation of an improved fluorescence microscope
(iLED) for the faster screening of febrile patients and on the
development of a highly sensitive and simple molecular test
based on the loop-mediated isothermal amplification (LAMP)
assay.

2.9-107
MALACTRES: African-European Research Consortium
dedicated to ACT drug-resistance and diagnostics
*H. Schallig
Royal Tropical Institute, Biomedical Research - Parasitology, Amsterdam,
Netherlands

INTRODUCTION A research consortium comprising Centre
Muraz (Burkina Faso), Kilimanjaro Christian Medical Centre
(Tanzania), Tropical Diseases Research Group (University of
Benin City, Nigeria), Wageningen University (The Netherlands),
London School for Hygiene and Tropical Medicine (U.K.),
Institute for Tropical Medicine (Antwerp Belgium) and Royal
Tropical Institute (Amsterdam, The Netherlands) is formed aiming
to assess specific genetic markers for ACT resistance and development of innovative, rapid and simple malaria diagnostics.
METHODS Research will be conducted towards:
Development/evaluation of low-tech molecular diagnostic tests
for malaria and tools able to demonstrate presence of mutations
conferring drug resistance in Plasmodium;
Identification of candidate resistance genes associated with
increased transmission success of Plasmodium after ACT treatment in clinical trials with endpoints at gametocyte or infected
mosquito level;
Performing ACT treatment trials with parasitological and
clinical efficacy endpoints, including in vitro/vivo resistant determination test, and measure abundance of parasites carrying
candidate markers among participants with treatment failure
RESULTS Novel simple molecular tests have been developed and
ACT treatment trials are ongoing. Data on test performance and
treatment will be presented.
DISCUSSION The project will move our knowledge of ACT
resistance forward in two complementary ways: 1) MALACTRES
will use its unprecedented access to DNA/RNA from parasites
isolated from ACT-treated individuals, and from mosquitoes fed
on blood from ACT-treated individuals, to identify and validate
genetic markers for selective changes induced by ACT action; 2)
The project will result in development and validation of simple
tests in new formats these new and existing markers for which
current detection methods are slow, laborious and technically
demanding.

2.9-108
Higher sensitivity of nested-PCR for the detection of mixed
infection in a P. vivax/P. falciparum endemic area of
Venezuela
*H. Rodulfo1, A. Amundaray1, M. De Donato1, J. Moreno2 and L. Villegas2
1
Universidad de Oriente, Instituto de Investigaciones en Biomedicina y
Ciencias Aplicadas, Cumaná, Venezuela; 2Centro de Investigaciones de
Campo ‘‘Francesco Vitanza’’, Tumeremo, Venezuela

Plasmodium falciparum cause the highest mortality and morbidity in malaria endemic areas, while P. vivax, P. malariae and
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P. ovale cause a least severe morbidity but very frequently are
found co-infecting patients with P. falciparum. These mixed
infections are associated to more severe anemia in children, with
an estimated frequency that could reach 30% in endemic areas
for more than one species. The estimated frequency depends of
the diagnostic method used, and due to the difficulties of the
microscopic observations and parasite antigens of all species
involved, PCR is the preferred method for precise diagnosis,
allowing the use of the most adequate treatment. For this, we
investigated the frequency of mixed infections in the Sifontes
municipality of Bolivar state, diagnosed by nested PCR, in 238
individuals with malaria symptoms (fever, headache, weakness,
shivering, among others), who attended the Center for Field
Research Francesco Vitanza in Tumeremo. Parasite DNA was
extracted directly from venous blood and from filter paper, using
the ReadyAmp DNA extraction kit. Fragments were amplified by
nested PCR first to amplify a common fragment and a second
round of amplification to amplify fragments specific to all three
species of Plasmodium found in Venezuela, using the 18S
ribosomal RNA sequences. We detected 178 infected samples, 91
(39.9%) by P. vivax, 42 (18.4%) by P. falciparum and 3 (1.3%)
by P. malariae. We also found 23 (10.5%) samples infected by P.
vivax and P. falciparum and 1 (0.4%) by P. malariae and P.
falciparum. Of the P. vivax infected samples 18.7% (17/91) were
not detectable by microscopic examination of thin/thick blood
smears and 19.0% (8/42) of the P. falciparum infected samples.
Of the mixed infected samples, in 58.3% (14/24) of them P.
vivax was not detected by microscopic examination and only in
25% (6/24) of them P. falciparum was not detected. In addition,
we compared the PCR results using both DNA extraction
techniques and found a kappa coefficient of coincidence 0.941,
showing only 4 samples where Plasmodium was detected only
when using whole blood (filter paper false negatives). In
Venezuela there are no other studies that evaluate the mixed
infections in the context of their clinical and epidemiological
impact. Since some researches have found that these parasites can
interact when they are present in the same individual, and the
high frequency of mixed infections found here, we recommend
that further studies should be carried out to evaluate their
epidemiological impact in the studied area.
Keywords: Malaria, nested PCR, mixed infections.

2.9-109
Detection of low parasitemia malaria infections by nested
PCR in the endemic region of Iran
*A. Heidari and H. Keshavarz
Research Institute(GPEF),Ministry of Sciences, Medical Sciences, Tehran,
Iran

BACKGROUND Malaria causes more than 15000 infections in
Iran per year. Correct and rapid Diagnosis of malaria cases is
needed for treatment and control of the disease. The main
objective of this study was to perform diagnosis of the low
parasitemia cases and the mix Plasmodium falciparum and P.vivax
infections in the endemic region of Iran.
METHODS One hundred and sixty suspected malaria subjects
were participated in the study. The blood samples were collected
from the subjects in Sistan ad Baluchistan province between
September to January 2005.The thick and thin blood Giemsa stained slides were assessed by two expert microscopists. Nested
PCR with the species specific primers were applied for the
molecular diagnosis.
RESULTS One hundred parasitic malaria subjects were determined by nested PCR of which 60, 24 and 16 samples belonged to
P vivax, P falciparum and mix infection respectively. In micros-
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copy assay 95 samples were diagnosed as malaria infection of
which 10 samples had both P.falciparum and P.vivax parasites.
Five percent of malaria subjects that have negative slides were
positive by the molecular method.
CONCLUSION Nested PCR method could be applied to
supplement the microscopy assay for detection low parasitemia
malaria cases and mixed species infections in the endemic region
of Iran.

2.9-110
Producing monoclonal antibody against Plasmodium
glyceraldehyde-3- phosphate dehydrogenase ( pGAPDH) to
diagnose malaria parasite.
*P. Bualombai
Bureau of Vector Borne Diseases, Department of Disease Control,
Nonthaburi, Thailand

Malaria is still a major problematic disease in Thailand and Tropical
Countries. Various tools have been concentrated on controlling the
disease but there are various factors obstruct the successful of
eradicating this disease. As it’s emerged in peripheral areas, various
tools have been brought to deal with it; however, its specific
characteristic depreciates some of those tools. Therefore, an early
diagnosis and prompt treatment has been chosen to be a good
alternative method to combat the disease. Regarding these, Malaria
Rapid Diagnostic Test ( MRDT) or dipstick has been used to detect
the malaria patients and shows trend of some sort of superior to
some of alternative malaria diagnosis. In Thailand, most of MRDT
is imported and their quality is uncontrollable. Therefore, the
production of in house MRDT is dispensable to be produced. In this
regards, a glycolytic enzymatic antigens of Plasmodium falciparum,
Plasmodium Glyceraldehyde-3- phosphate dehydrogenase (
pGAPDH) were chosen to be produced monoclonal antibodies. Of
pGAPDH, the recombinant protein was produced. Hybridoma cells
were created from the fusion of hyperimmunised mice’s lymphocyte
with SP2/0 myeloma cell. The positive hybridoma clones was
screened by ELISA and Dot-ELISA and totally raised 263, clones.
Some strong stable positive clones were conducted cloning by using
limiting dilution technique. Finding of clones specific for Plasmodium falciparum Plasmodium vivax and PAN malaria ( P. falciparum and P. vivax) were determined by IFA or Western blot analysis.
pGAPDH hybridoma cells gave nine clones specific for P. falciparum, and 11 clones specific for PAN. Most of them were IgG2b class.
Determining of epitope that Mab recognised, the phage display
technique were conducted for determining of some of pGAPDH
MAb and found that they recognised at the 286 amino acid
sequence, QDF which are external part of the crystalize structure of
pGAPDH. Determing of their detection limit in detecting field
malaria sample, thier capability range was from 356 to 152.8. Most
of them revealed great genetic diversity. Eighteen MAbs were chosen
to embed the strip for making MRDT.

2.12 Malaria miscellaneous
2.12-111
The MalariaGEN serum repository
*P. Corran1, N. Silva1, P. Risley1, M. CP2 subgroup2, M. Resource Centre2
NIBSC, Biotherapeutics, Potters Bar, United Kingdo; 2University of
Oxford, Wellcome Trust Centre for Human Genetics, Oxford, United
Kingdom

1

OBJECTIVES One of the constituent Consortial Projects of the
Grand Challenges in Global Health-funded MalariaGEN collaboration(CP2)wastheestablishmentofarepositoryofserumsamplesfrom
a subset of collaborating sites, each matched to a corresponding DNA
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sample. This repository was established and maintained at the
National Institute for Biological Standards and Control
METHODS Serum and plasma samples were logged and stored at
-80C as two aliquots in individually bar-coded tubes in bar-coded
racks. A portion (5ll) was diluted and used to estimate total IgG to
four P.falciparum antigens (MSP-119, AMA-1, MSP-2 and
NANP4) and total IgE as part of a standard characterisation
schedule. Each sample corresponded to a matching DNA sample
provided to the MalariaGEN DNA repository.
RESULTS Approximately 15,000 sample were received from
seven sites in six countries (five in Africa and one Asian). Summary
serological data is being generated for each site and merged into
the central database containing results from corresponding investigations together with clinical and epidemiological data. We
present partial summary data from several sites.
CONCLUSION We believe that this is the first occasion in which
a uniform set of immunological and genomic information has been
obtained over such a wide range of samples. The samples lodged in
the repository, together with the accompanying genomic information, provide an opportunity for generating a uniquely rich set
of information about the genetic basis of different aspects of the
development of humoral immunity to malaria. We are planning to
extend the analyses to encompass further antigens and other
characteristics of the humoral response.

2.12-112
Development of a novel real-time method to study the
erythrocytic life cycle of Plasmodium falciparum using quartz
crystal microbalances
Rosa Helena Bustos1, Serena Tschan2, Benjamin Mordmüller2, Hartmut R.
Drechsel1, Stefan Laufer3, Hinnak Northoff1 and Frank K. Gehring1
1
Biosensor Research Group, Institut for Clinical and Experimental
Transfusion Medicine, University Hospital Tübingen, Germany;
2
Department of Tropical Medicine, Tübingen University, Tübingen,
Germany; 3Institute of Pharmacy, Department of Pharmaceutical and
Medicinal Chemistry, University Tübingen, Germany

BACKGROUND Recent studies using quartz crystal microbalance technology as a biosensor have shown benefits in blood group
determination and measuring cell adhesion, as well as macromolecules. interaction
OBJECTIVE The project’s aim is to study the release of Plasmodium falciparum merozoites from erythrocytes with the QCM
sensor technique. The frequency shift due to the change in mass
associated with the merozoite release and, on a second QCM, the
reinfection of healthy erythrocytes are monitored in real time.
METHODS Our QCM experiments included the following
stages: (I) Optimisation of parasite culture conditions in a QCM
chamber. (II) Adaptation and optimisation of the biological layers’
immobilisation to capture the erythrocytes of quartz (III) Observation of the frequency signal and correlation of the signal with the
release of merozoites both for infected and non-infected erythrocytes samples. (IV) Reinfection of healthy erythrocytes on a second
quartz within one QCM system.
RESULTS The results showed that the increase in the frequency
for the infected erythrocytes is significant (~1000 Hz) compared to
the healthy erythrocytes, where the frequency remains stable.
Microscopical observation of the quartz surface at different times
during the experiment (TEM and optical) demonstrated a correlation between the increase in frequency and merozoites release.
Approximately 80% of the infected erythrocytes adhered to the
quartz are involved in the release. Reinfection of new erythrocytes
was observed on a second QCM. pH of the system (7.2),
Temperature (37C+/)0.1), flow of the medium (0,8 lL/min),
sterility of the process (BactAlert), gas atmosphere (O2 5%,
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residual N2) were established to ensure parasite development and
survival. External controls through flow cytometry 24 hours after
the reinfection show a parasitemia percentage of > 1% in the
erythrocytes infected in situ.
CONCLUSION The QCM technique is an appropriate and
important new tool to elucidate the biology of the re-invasion
process of Plasmodia.

2.12-113
Cloning and expression of Plasmodium falciparum
polynucleotide kinase/phosphatase
S. Siribal1, M. Glover2, M. Weinfeld3 and *P. Petmitr1
1
Faculty of Tropical Medicine, Mahidol University, Dept. of Protozoology,
Bangkok, Thailand; 2University of Alberta, Dept. of Biochemistry, Alberta,
Canada; 3Cross Cancer Institute, University of Alberta, Dept. of Experimental Oncology, Edmonton, Alberta, Canada

Polynucleotide kinase (PNK)/phosphatase of Plasmodium falciparum (PNK) is a bifunctional enzyme that can phosphorylate 5’-OH
termini and dephosphorylate 3’-phosphate termini of DNA. It is a
DNA repair enzyme involved in the processing of strand break
termini suitable for other proteins to complete the replacement of
missing nucleotides and strand rejoining. PNK is implicated in the
repair of both single-strand breaks and double-strand breaks.
Mammalian PNK is a key component of both the base excision
repair (BER) and nonhomologous end-joining (NHEJ) DNA repair
pathways. In Plasmodium falciparum, little is known about its
DNA repair, including the roles of PNK on parasite DNA repair.
In this study, PNK of Plasmodium falciparum strain K1 (PfPNK)
was successfully cloned and expressed. P.falciparum strain K1,
was the source of parasite cDNA. Parasite mRNA was purified
from trophozoites and reverse transcription was performed by
using oligo(dT)s. The resulting cDNA was used as a template in
PCRs to generate full-length PfPNK (Genbank database NC004331, PlasmoDB PF13-0334). All recombinant protein expression vectors containing the relevant genes were transformed into
E.coli Rosetta (DE3) pLysS cells. Results showed that the purified
GST-PfPNK showed a band at ~ 81.5 KDa on SDS/PAGE.
MALDI-TOF analysis gave an enzyme mass of 55584 Da, which is
in good agreement with the calculation based on its sequence.
Surprisingly, its 3’ phosphatase activity was detected whereas 5’
kinase activity was not found. The 3’ phosphatase activity was
inhibitd by 150 mM NaCl. The recombinant enzyme was active in
the presence of 10 mM MgCl2 or MnCl2 or CaCl2. Moreover, we
have employed site directed mutagenesis to change two amino
acids involved in DNA binding that may recover 5’ kinase activity.
We found that substitutions of aspartic acid for Glu330 or
threonine substitutions for Val357 couldn’t activate the 5’ kinase,
without effecting 3’ phosphatase. In addition, double mutation did
not support both 5’ kinase and 3’ phosphatase activities. In
conclusion, different properties of PfPNK from human enzyme
may indicate its potential as a candidate for new antimalarial drug
target.

2.12-114
Hematological parameters of patients with Plasmodium vivax,
P. falciparum and mixed infections compared to healthy
individuals from an endemic area in Bolivar, Venezuela
*M. De Donato1, H. Rodulfo1, A. Amundaray1, I. Acevedo1, N. Carreño1,
J. Moreno2, L. Villegas2 and A. Martinez3
1
Universidad de Oriente, Instituto de Investigaciones en Biomedicina y
Ciencias Aplicadas, Cumaná, Venezuela; 2Centro de Investigaciones de
Campo ‘‘Francesco Vitanza’’, Tumeremo, Venezuela; 3Instituto de Salud
Pública, Dirección de Salud Ambiental y Contralorı́a Sanitaria, Venezuela

Hematological changes are most commonly found in malaria
infection and play a significant role in complications of the
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disease. Infections by any of the Plasmodium species are
associated to anemia, thrombocytopenia and other hematological
and hematopoietic alterations whose severity depends on the
species causing the infection and the immunological status of the
patient. In order to determine the relationship between hematological parameters and malaria infection, we evaluated 447
individuals from a malaria endemic area in Venezuela. Of these,
76 were patients infected with Plasmodium vivax; 26 with P.
falciparum; 14 with both species, who attended the Center for
Field Research Francesco Vitanza in Tumeremo; and 331
individuals randomly chosen from Las Claritas who were not
infected and without any symptom (control group), from the
Sifontes municipality, Bolivar state. Blood samples were obtained
by venous puncture and the hematological parameters number of
red blood cells (RBC), white blood cells (WBC), platelets,
hemoglobin concentration (HB) and hematocrit (HT) were
determined using a hematology analyzer Coulter T-890. The
fraction lymphocytes (L), segmented neutrophils (SN) and other
types of WBC were determine by direct counting of 100 cells.
Malaria species were detected by nested PCR amplification with
species-specific primers for P. vivax, P. falciparum and P.
malariae. ANOVA results showed statistical differences among
groups for RBC, HT, mean corpuscular hemoglobin concentration (MCHC), platelets, WBC and number of SN. The Dunnett
post hoc test of RBC and HT showed that the control group (CG)
had lower values than those for patients infected by P. vivax and
P. falciparum but no differences between the former and mixed
infected patients. Values of MCHC and platelet number were
significantly higher in the CG. WBC for P. falciparum infected
patients were lower to those infected by P. vivax or both species
but similar to the CG. The number of SN were lowest in the CG,
intermediate for P. falciparum patients and highest for patients
with P. vivax and mixed infection. Thrombocytopenia (platelet
count lower than 150,000) was found in 43.4% (33/76), 38.5%
(10/26) and 42.9% (6/14) of the patients with P. vivax, P.
falciparum and mixed infections, respectively, while only 1.5%
(5/331) in the CG. No differences were found in HB among all
groups. Anemia (HB>11 g/dL) were found in only 7.7% (2),
9.2% (7) and 0% of the patients with P. vivax, P. falciparum and
mixed infections, respectively, compared to 4.1% (13/331) in the
CG. This study shows that the hematological parameters in
malaria infected patients of endemic areas are not always
affected, due to their exposure to the parasites. Patients with
mixed infections showed less alteration of the hematological
parameters than those with single infections, but this should be
investigated in more detail.

2.12-115
Knowledge of medicine outlets staff and their practices for
prevention and management of malaria in Ghana
*K.O. Buabeng1,2, L. Matowe4, F. Smith5, M. Duwiejua2 and H. Enlund1,6
University of Kuopio, Social Pharmacy, Kuopio, Kuwait; 2Kwame
Nkrumah University of Science and Technology, Clinical & Social
Pharmacy, Kumasi, Ghana; 4Management Sciences for Health, Centre for
Pharmaceutical Management, Virginia, Arlington, United States; 5School of
Pharmacy, University of London,Practice and Policy, London, United
Kingdom; 6University of Kuwait, Pharmacy Practice, Safat, Kuwait

1

OBJECTIVE To obtain information about staff resources available in medicine outlets in the Ghanaian health system, and to
assess their knowledge on malarial disease, current policy initiatives and local guidelines for malaria control, as well as their
practices for prevention and management of malaria.
METHODS A cross section of 121 medicine outlets (comprising of
hospitals/clinics, community pharmacies and licensed chemical
shops) from urban and rural areas in Ashanti and Northern regions
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of Ghana was sampled. Data on staff resources, their knowledge
about malaria transmission, policy initiatives and strategies for
malaria control were obtained through structured interviews. Staff
practices for prevention and management of malaria were assessed
through observation of their interaction with clients and practice
skills during counselling, selection and dispensing of anti-malarials.
RESULTS 53% of the staff (n = 253) had no professional training
as health workers, 44% (n = 212) were trained professionals and
3% (n = 16) were students. The hospital/clinics had a higher
number of professional staff per outlet compared to the retail
outlets. Thirty two percent of the staff (n = 154) including all
those in charge of the outlets at the time of data collection
(n = 121), and others recommended by the staff in-charge or outlet
owners (n = 33), were assessed. Of these, 83% knew the mode of
malaria transmission. 81% could advise clients on practices for
malaria prevention. 88% percent recognized signs/symptoms of
uncomplicated malaria and 64% of those complicated malaria.
Less than 40% had adequate knowledge about current initiatives
for malarial control, and only 21% could manage malaria cases as
recommended by national guidelines.
CONCLUSION Most of the staff employed in the medicine
outlets (in particular the retail outlets) were not professionally
trained. The staff assessed could recognize malaria infections and
counsel clients on practices for disease prevention. However, the
majority lacked knowledge on current initiatives for malaria
control and the necessary skills to manage malaria cases effectively. To achieve public health objectives, interventions to
strengthen skills and improve practices for malaria case management are needed for medicine outlet practitioners. Training on
current initiatives and strategies for malaria control should also be
considered a priority.

2.12-116
Immunologic testing for malaria: the experience of the
Policlinico Hospital in Milan
*R. Grande1, G. Petrini2, I. Silvani1, B. Simoneschi1, M. Marconi2 and E. Torresani1
1
Fondazione IRCCS Ospedale Maggiore Policlinico Ma.R.E., Medical
Microbiology, Milano, Italy; 2Fondazione IRCCS Ospedale Maggiore
Policlinico Ma.R.E., Centro Trasfusionale e Immunoematologia, Milano,
Italy

BACKGROUND Current European Regulations require prospective blood donors at risk from malaria to wait a deferral period of
six months to three years, depending on the risk of exposure. This
period may be reduced to 4 months if an immunologic or
molecular genomic test is negative at each donation, but Italian
regulations have not yet adopted this provision. Since cases of
transfusion-transmitted malaria have been described in blood
donors deferred for three years, the Centro Trasfusionale e di
Immunoematologia of Milan decided to introduce immunologic
testing for donors at risk for malaria.
METHODS 171 blood donors at risk for malaria, having lived in a
malarial area within the first five years of life or for more than six
consecutive months, were tested for malarial antibodies using an
enzyme immunoassay kit. The kit (Malaria EIA, Newmarket, UK)
uses four recombinant antigens specific for P. falciparum and P.
vivax and with cross reactivity for P.ovale and P.malariae The kit
detects total Ig antibodies against P.falciparum and P.vivax and
shows 80% cross reactivity with P.ovale and 67% with P.malariae.
Antibody positive samples were further checked by an immunochromatographic test for P.falciparum, P.vivax, P.ovale and
P.malariae antigens and by haemoscopy (thin film and thick smear).
RESULTS We found 6.4% of the donor who were classified at risk
for malaria to be positive for total Ig antibodies. None of these
antibody positive donors were confirmed positive by immuno-
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chromatographic test and by haemoscopy. The positive candidates
were deferred from blood donation.
CONCLUSION The introduction of a malarial screening test in
the assessment of blood donor eligibility may increase the safety of
blood donations, but also increases the scarcity of blood. If
immunologic testing could be accepted in Italy as a valid tool to
assess the risk for malaria, more than 90% of the donors that are
currently deferred for three years could be accepted 4 months after
their last visit in an endemic area, thus increasing the availability
of blood.

2.12-117
Study of possibility to use the hemozoin for measuring the
response of Plasmodium falciparum to antimalarial drug
*R. Lerdprom1, N. Rachaphaew2, A. Pinyorattanachote3, W. Srisajjarak1 and
J. Sirichaisinthop1
1
Bureau of Vector Borne Disease, Vector Borne Disease Training Center,
Saraburi, Thailand; 2Armed Forces Research Institute of Medical Sciences,
Department of Entomology, Bangkok, Thailand; 3Bureau of Disease
Prevention and Control 9th Nakhonsrithammarat, Department of Vector
Borne Disease, Nakhonsrithammarat, Thailand

With the spread of anti-malarial drug resistant, simple tools for the
assessment of anti-malarial drug resistance have become increasingly important. Recently, a histidine-Rich Protein II (HRP2)based malaria drug sensitivity assay was presented. HRP2 is
produced by Plasmodium falciparum and is associated with the
development and proliferation of the parasite. It is therefore suited
to reflect growth inhibition as a measure of drug susceptibility.
Studies have demonstrated HRP2 is an important factor in the
detoxification of heme and might facilitate hemozoin formation.
During intraerythrocytic growth and proliferation hemoglobin is
utilized as a major source of nutrition by the malaria parasite.
Heme (ferriprotoporphyrin IX) is released as a toxic byproduct.
Malaria parasite detoxifies free heme by converting it into black/
brown crystalline known as malaria pigment or hemozoin. It was
the aim of this study to develop a malaria drug sensitivity assay
based on the measurement of hemozoin. In our experiments with
laboratory strains of Plasmodium falciparum. Three strains of
Plasmodium falciparum were cultured for 72h using standard
conditions in complete medium. Following incubation, the culture
at 0, 24, 48 and 72h were determined hemozoin content by
pyridine-hemochrome method. All the strains had the highest
hemozoin content at 48h. The Plasmodium falciparum strain
NF54 was tested in vitro resistance to Dihydroartemisinin and
Mefloquine by using the hemozoin assay after incubation for 48h.
In this study, based on spectrophotometric quantification of
hemozoin applied to high throughput screening by differential
experimental approaches, a total of 7 fresh Plasmodium falciparum isolates were tested for their susceptibility to Chloroqine using
the HRP2 method and the hemozoin assay. The two methods were
compared by the IC50s after incubation for 48 and 72h.

2.12-118
Imported Malaria in Serbia: Problems with Diagnosis
*Z. Dakic1, J. Poluga2, L. Lavadinovic3, I. Milosevic2, G. Stevanovic2, M. Pelemis2,
I. Ofori-Belic4, N. Indjic5, B. Milosevic3 and M. Pavlovic2
1
Institute for Infectious and Tropical Diseases, Belgrade, Serbia; 2Institute
for Infectious and Tropical Diseases, Department for Tropical Diseases,
Belgrade, Serbia; 3Institute for Infectious and Tropical Diseases, Intensive
Care Unit, Belgrade, Serbia; 4Institute for Infectious and Tropical Diseases,
Parasitological Laboratory, Belgrade, Serbia; 5Military Hospital Nis,
Bacteriological Laboratory, Nis, Serbia

OBJECTIVES Malaria is a common infection in travellers. A
diagnostic study of imported malaria was carried out at the
Institute of Infectious and Tropical Diseases in Belgrade; most
malaria cases were treated in Serbia.
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METHODS The study was carried out from January 2001 to
December 2007 and included two patient groups: i) Travellers
with febrile episodes, if the traveller was from an endemic area or
had travelled to one in the recent past (n = 583) and ii) Healthy
travellers (n = 1857). Epidemiological surveillance of malaria is
regulated by the Act on the Population Protection from Infectious
Diseases and includes laboratory blood testing for all individuals
returning from endemic areas in Serbia. Patients with febrile
episodes and healthy travellers were examined by Giemsa-stained
blood films. From December 2004, 153 febrile patients were
additionally tested by the rapid histidine-rich protein 2-based
diagnostic test for Plasmodium falciparum (Visitect Malaria Pf,
Omega Diagnostics Ltd., England).
RESULTS In this period we examined blood films from 2440
travellers: 583 (24%) with febrile episodes and 1857 (76%)
healthy travellers. Malaria was not confirmed among healthy
travellers, but 79 (13.5%) travellers with febrile episodes had
malaria. Plasmodium falciparum was identified in 59 (75%) cases:
alone 52 (66%) or in mixed infections with P. vivax 4 (5%) and P.
malariae 3 (4%). Plasmodium vivax was identified in 10 (13%)
and P. malariae in 1 (1%) cases. In 9 (11%) cases Plasmodium was
not identified. The rapid test was positive in 20 cases: 18
microscopicaly confirmed P. falciparum (parasitemia: from
0.00025% to 7.5%) and 2 cases without parasitological confirmation. In these two patient, the diagnosis based on the clinical
picture and therapeutic effect. The presence of the other types of
Plasmodium (two P. vivax, one P. malariae) or two falciparum
gametocytemia did not cause cross reactivity.
CONCLUSION All travellers with fever returning from endemic
area must be examined for malaria, without delay. A rapid
antigenic test could be helpful microscopic examination of
imported malaria, especially in cases of submicroscopic malaria
infection. Although the sensitivity and specificity of rapid test
appeared satisfactory, their use in a small number of cases
precludes definitive conclusions. Further evaluation is recommended.

3. HIV and tuberculosis
3.1 HIV
3.1.1 Epidemiology and control
3.1.1-119

71 HIV+ patients covered by Rafsanjan AIDS Clinic
(1996-2005): epidemiologic aspects and problems
*N. Zia Sheikholeslami1, H. Abousaidi1 and M. Bahsoun2
1
Rafsanjan Medical University, Infectious Diseases, Rafsanjan, Iran;
2
Rafsanjan Medical University, Research Center, Rafsanjan, Iran

INTRODUCTION HIV infection is problematic in Asia, where
more than half the world’s population lives. Rafsanjan is located in
southeast of Iran (Asia) with 250,000 inhabitants. This study
examines the revealsepidemiologic aspects of HIV +patients
referred to Rafsanjan AIDS Clinic, 1996-2007.
METHODS The study was descriptive. Seventy-one HIV+
patients were recognized from the Rafsanjan prison, Blood
Transfusion Organization, Rafsanjan AIDS Clinic and Rafsanjan
Hospital.HIV tests were confirmed by western blot.
RESULTS
From 71 HIV+ patients, 63/38% were recognized by the
prison, 19/72% by AIDS Clinic,11/27% by Blood Transfusion
Organization and 5/63% by Rafsanjan Hospital. The majority of
cases (87/33%) were male. The mean age was 34 years. Among
men, 98/38% were IDU (Injection drug user) and 1/40% were
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homosexual. Among women, 88/88% were infected by sexual
contact with their husbands and 11/11% was unknown. 38%
percent of cases were single, 38/04% married, 16/90% widows
and 4/22% unknown. Among 28/16% of married patients, no one
had an infected child. 36/17% of 47 cases had positive PPD test.
From 43 patients who were checked for HCV Ab and HBS Ag,
88% were HCV Ab+ and 19% were HBS Ag +. NGO supported
34 cases (47/88%), 53/52% had psychiatric consult and 52/11%
had family support. Forty-five cases (63/38%) were vaccinated
against tetanus, 57/74% influenza and 47/88% against hepatitis B.
CONCLUSIONS Most of the patients were drug users, and prison
is one of the most infectious sites for HIV infection in Rafsanjan.
Awareness should be raised amongst prisoners through educational resources, and policy makers need to re-think prison
sentences for some criminals. High-risk prisoners should be tested
for HIV, HBS Ag and the HCV antibody. Free syringes should be
delivered to IUD prisoners and better screening among patients’
family ought to be carried out.

3.1.1-120
Seroprevalence of Major Blood-borne Infections among
Blood Donors in Tete, Mozambique
*J. Stokx1,2, E. Casas1,2, A.J. Beulane2, P. Gillet1, R. Maendaenda2, L. Cumba3,
A. De1, E. Bottieau1 and J. Jacobs1
1
Institute for Tropical Medicine, Clinical, Sciences, Antwerp, Belgium;
2
Provincial Hospital of Tete, Tete, Mozambique; 3Provincial Health
Directorate, Tete, Mozambique

OBJECTIVES In the province of Tete, Central Mozambique,
where malaria, helminthiases and HIV infection are highly
prevalent, ensuring adequate supply of safe blood is a major
challenge. Provincial HIV seroprevalence is 13% in adults. Little is
known about hepatitis B (HBV), hepatitis C (HCV) and syphilis.
Therefore we prospectively studied the seroprevalence of bloodborne infections in blood donors in the Provincial Hospital of Tete.
MATERIALS & METHODS:From February 17th till May 27th,
consecutive candidate blood donors, either voluntary or replacement, were invited to participate and after consenting, included.
All participants underwent the current screening questionnaire and
their serum was tested for HBV (Rapid test: DetermineTM HBsAg),
HCV (Rapid test: SD Bioline HCV), HIV (2 Rapid tests:
DetermineTM HIV-1/2, confirmation with UniGoldTM HIV) and
syphilis (RPR test: BD Macro-Vue, confirmation with SERODIATPPA).
RESULTS A total of 740 candidate donors consented (M/F ratio
8.2, mean age 27 ± 9); they included 50.7% (375) voluntary and
49.3% (365) replacement donors. Overall seroprevalences were:
HIV = 8.5%, HBV = 11.3%, HCV = 0.8%, syphilis = 1.8% (9/13
confirmed by TPPA), co-infection HIV-HBV = 1.4%, HIV-syphilis = 0.5% and HIV-HCV = 0%. HIV prevalences were 6.1% and
11% in voluntary and replacement donors respectively
(P = 0.019), there were no significant differences for HBV, HCV
and syphilis. 70 out of 740 donors (9.5%) scored positive for one
or more exclusion criteria of the questionnaire. Rejection rates
were 8% and 11% for voluntary and replacement donors
respectively (NS). Seroprevalences were comparable in rejected
and non-rejected groups, except for HBV which was higher in the
rejected group (21.4% vs. 10.3%, P = 0.005). A total of 142/670
non-rejected blood donors tested positive for at least one bloodborne infection, representing 21.2% (142) residual unsafe blood
donations.
DISCUSSION AND CONCLUSION:HBV and HCV seroprevalences are in line with a similar study done in the Central Hospital
of Maputo, 2007 (respectively 10.6% and 1.2% in male donors).
HIV seroprevalence is lower than the most recent national
surveillance data for the general adult population (13%). The
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substantial residual risk of unsafe blood after the questionnaire
underlines the needs for further improvement of the selection
procedures, a stronger prioritization of voluntary blood donation
and the strict respect of clinical criteria for blood transfusion.

3.1.2 HIV prevention
3.1.2-121
Gender stereotyping issues and HIV Prevention
P. Iqbal
Plus Development Foundation, Health, Multan, Pakistan

INTRODUCTION As a young Muslim nation with a complex
anthropology, Pakistan continues to struggle with a common sense
of identity. This struggle is demonstrated through the lives of its
young people with gender identity issues, many of whom live in
poverty and have low levels of literacy. Community-based sexual
health /HIV prevention programmes must incorporate self-reflection and awareness of gender identity issues effectively to
encourage self-esteem and awareness amongst this neglected part
of Pakistan’s population. Society prescribes rules of gender roles
based on one’s sex: ‘Gender identity’ refers to how one identifies
themselves, whether male (masculine characteristics) or female
(feminine characteristics), regardless of biological sex.
METHODS/PROCEDURES Promote peer education and educate
the public on issues of gender and sexuality for behavioural
change. Promote responsibility in sexual relationships by
addressing power imbalances, incorporating negotiation skills,
discussing peer pressure to enter sexual relationships, and
encouraging contraceptive use. Gender and Sexuality education
must be a central component of development/reproductive health
programmes designed to prevent STIs.
RESULTS Sexual relationships are framed by gender roles and
often by hierarchies of one sort or another, whether it be class or
caste. More understanding and awareness of alternative sexualities
is required to help educate males who have sex with males.
CONCLUSIONS To bring ownership among individual/communities to work on STIs, HIV/AIDS prevention can only be achieved
by incorporating the broad spectrum of sexuality into education
programmes.

3.1.2-122
Detection of HIV and HCV RNA in semen from Brazilian
co-infected men using multiplex PCR before and after semen
washing
*C. Canto1, A. Segurado1, M.C. Fink1, L. Sumita1, P. Urbano1, L. Nali1,
L. Livramento1, L. Batista1 and J. Levi1
1
Instituto de Medicina Tropical de São Paulo da Universidade de São Paulo,
Virology, São Paulo, Brazil

INTRODUCTION Prolonged survival of patients under HAART
has resulted in new demands for reproductive techniques. HIV
serodiscordant couples wish to make use of assisted reproduction
techniques that avoid viral transmission to the partner or to the
newborn. It is therefore essential to test the effectiveness of
techniques aimed at reducing HIV and HCV loads in infected
semen using molecular biology tests.
METHODS After seminal analysis, semen samples from 20 coinfected patients were submitted to cell fractioning and isolation of
motile spermatozoa by density gradient and swim-up. HIV and
HCV RNA detection tests were performed with RNA obtained
from seminal cell fractions, seminal plasma and total semen.
RESULTS In pre-washing semen, HIV RNA was detected in
100% of total semen samples, whereas HCV RNA was concomitantly amplified in only one specimen. Neither HIV nor HCV
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were detected either in the swim-up or in the post- washing semen
fractions.
CONCLUSIONS Reduction of HIV and/or HCV shedding in
semen by density gradient plus swim-up is an efficient method.
These findings lead us to believe that, although semen is rarely
found to contain HCV, semen purification is highly beneficial for
HIV/HCV coinfected individuals.

diagnostic scenario should be carefully considered among clinicians and microbiologists in order not to miss a case of a
potentially fatal disease.

3.1.10 HIV miscellaneous
3.1.10-124
HHV-8 subtypes from patients with AIDS-associated Kaposís
sarcoma in São Paulo, Brazil

3.1.9 Clinical AIDS and opportunistic
infections
3.1.9-123
A lethal case of disseminated histoplasmosis in an AIDS
traveller
*A. Beltrame1, A. Arzese1, F. Brillo1, G. Rorato1, C. Scarparo2, C. Screm2,
C. Farina3 and P. Viale1
1
Clinic of Infectious Diseases, University Hospital S.M. Misericordia, Dept.
Medical and Morphological Sciences, Udine, Italy; 2University Hospital
S.M. Misericordia, Microbiology Department, Udine, Italy; 3S. Carlo
Borromeo Hospital, Microbiology Department, Milan, Italy

INTRODUCTION Infections caused by dimorphic mold Histoplasma capsulatum are endemic in America, Africa, and Asia;
sporadic cases have also been reported in Europe. The clinical
presentation of the disease is variable. Due to the opportunistic
behaviour of H. capsulatum, immunocompromised patients are
exposed to high risk of disseminated histoplasmosis. The diagnosis
is clinically and microbiologically troublesome. We report a lethal
case of disseminated histoplasmosis in a traveller with previously
undiagnosed AIDS.
CASE REPORT A 71-year-old Italian man who had been living in
Venezuela for different periods was hospitalized in September 2008
after he collapsed from severe weight loss and weakness. A CT scan
of the brain was negative. Physical examination revealed fever,
altered mentation, hepatosplenomegaly and extensive lymphadenopathy. Laboratory investigation showed WBC count 1430/mm3,
haemoglobin 8.5 g/dl, platelet count 75.000/mm3, ferritin 1194 ng/
ml, C-reactive protein 63.5 mg/L, LDH 570 UI/L. The HIV serology
test was positive, CD count 13 cells/mm3 (7 %), VL 159497 copie/
ml. Cryptococcal and CMV antigens were negative. The CSF smears
and colture were negative. The chest radiograph and CT scans
showed a bilateral pneumonia and pleural effusion. Abdominal
ultrasonography showed hepatosplenomegaly. HAART and a
broad-spectrum antibiotics (levofloxacine, cefotaxime, TMP-SMX,
fluconazole) were started. Due to the persisting state of pancytopenia and fever, aerobic, anaerobic, acid fast bacteria blood cultures
were performed, and a bone marrow biopsy collected for haematological investigation and detection of opportunistic agents.
Histologically several histiocytes with intra- and extra-cytoplasmatic Giemsa-positive oval inclusions were shown, suggestive for
yeasts/dimorphic molds; a therapy with itraconazole (250 mg ev/
die) was started. Blood cultures were found negative for bacterial
growth, although yeasts were shown in one set, and presumptively
identified as Histoplasma spp by standard laboratory culture
protocol. A definitive diagnosis of disseminated histoplasmosis was
achieved by culture examination and serological tests by national
reference laboratory (Dr. Farina, Milan, Italy). Patient’s general
condition became worse and he died 52 days after admission to the
hospital from multiple organ failure. At autopsy, dilatative cardiomyopathy and sistemic fungal infection caused by Histoplasma
capsulatum were observed.
CONCLUSION disseminated histoplasmosis is recognized as a
common AIDS-defining opportunistic disease in endemic areas. It
is rarely described in Italy and usually follows endogenous
reactivation in immunocompromised travellers. Awareness of this

140

*T.R. Tozetto Mendoza1, C. Mendes de Oliveira1, A. Fumie Tateno1, W.
Cardoso da Silva1, L. Camera Pierrotti2, C. Pannuti1 and V. Akiko Ueda Fick de
Souza1
1
Instituto de Medicina Tropical de São Paulo- Universidade de São Paulo,
Lab. Virologia LIM 52, São Paulo, Brazil; 2Faculdade de Medicina da
Universidade de São Paulo, Departamento de Moléstias Infecciosas e
Parasitárias, São Paulo, Brazil

OBJECTIVES The aim of this study was to identify human
herpesvirus 8 (KSHV/HHV-8) subtypes from AIDS patients with
Kaposi’s sarcoma (AIDS-KS) and to evaluate if there is any
association between HHV-8 subtypes and clinical stage or clinical
evolution of the Kaposi’s sarcoma (KS).
METHODS All participants were follow-up patients at the AIDS
outpatient clinic of the University of Sao Paulo Medical School
between 1998 and 2000. DNA from PBMC samples were
extracted and two different fragments of the ORF K1 variableloop region, VR1 (380 bp) and VR2 (336 bp) were amplified by
nested PCR and analyzed on an ABI377 DNA sequencer. All
sequences generated and a set of reference strains representative of
all HHV-8 subtypes were aligned using the ClustalW programme.
Phylogenetic analysis was performed with PAUP4b10. Neighbor
joining (NJ) and maximum likelihood (ML) trees were constructed
based on appropriate nucleotide substitution models determined
by Modeltest v.3.7. Bootstrap was assessed using 1000 replicates.
RESULTS Thirty two DNA samples from 20 patients were
analyzed. Between 1998 and 2000, 225 clinical and laboratorial
evaluations were made, with a median of 14.5 evalutions by
patient. Patients mean age was 37.6 years old, ranging from 27 to
57 years old. Patients mean CD4+ count was 271.47 cells/mm3.
The majority of patients showed visceral KS (61.1%), 22.2%
showed disseminated KS and 16.7% indolent KS. The most
prevalent HHV-8 subtype was B (45%), followed by C (30%), A
(10%) and F (5%). Four HHV-8 sequences isolated from two
different patients (10%) exhibited an outlier behavior on phylogenetic tree and were considered as HHV-8 undefined subtype.
The frequency of evaluations that indicated worsening in clinical
evolution was 23.1%, 16.4%, 11.1%, 6.6%, 4.8% for HHV-8 F,
C, A, B and undefined subtypes respectively. These data suggest
that patients infected with HHV-8 B had a better prognosis,
although these differences are not statistic significant. Our data
didńt support any correlation between the HHV-8 subtype and the
clinical stage KS.
CONCLUSION HHV-8 subtype B was the most frequent in these
AIDS patients with Kaposi’s sarcoma. That we have notice, this is
the first KSHV subtype F isolated at São Paulo, Brazil.

3.1.10-125
IMPACT-Bandung: a Learning Organization approach to
build HIV prevention and care in Indonesia
*W.L. Pinxten and I. Anintya
IMPACT, Bandung, Indonesia

Indonesia has a fast-growing, IDU-driven HIV epidemic and will
face in 2015, under baseline-scenario (no additional drastic and
effective actions taken) over 1 million HIV patients of which about
15% need ARV treatment and will cover around 11% of the

ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

Tropical Medicine and International Health

volume 14 suppl 2 pp 98–247 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
national bed capacity. Indonesia lacks the HIV preventive and
curative human resources to deal and counter the epidemic.
IMPACT program a Bandung (West Java, Indonesia)-based 5 year
EU funded and Cordaid contracted, HIV Prevention, Control and
Treatment project started January 2007 and is implemented by a
consortium of collaborating universities: University of Padjadjaran
in Bandung (UNPAD), two Dutch Universities: Radboud University
at Nijmegen, Maastricht University and the University of Antwerp in
Belgium, aims to build this crucial human resources for HIV.
Building on existing systems, health services and academic
structures, guided by local needs and using comparative advantage
of European program partners, IMPACT facilitates individual and
collective learning/research in biomedical, social-behavioural and
public health aspects of the epidemic in order to develop, pilot and
implement appropriate local evidence-based and sustainable
approaches to prevention, standards-based control and treatment
in West Java (population 40 Million).
Embedded in a favourable learning environment and driven by a
team of 60 eager young multi-disciplinary professionals, IMPACT
is gradually developing a learning organization model to develop
relevant skills, to create, organize and transfer knowledge and to
contribute to organizational change needed in individual professionals, systems and organizations dealing with the progressing
epidemic. The IMPACT program will lead to the establishment of
a Bandung/West Java Centre of Excellence with national relevance. IMPACT is the only program in Indonesia integrating
prevention treatment and harm reduction activities in hospital,
community, schools and prison. Besides an overview and presentations of first results of this promising model challenges and
lessons learned will be presented and discussed.

3.2 TB
3.2.1 Epidemiology and control
3.2.1-126
Application of PCR- based fingerprinting for detection of nontuberculous mycobacteria among patients referred to
Tuberculosis Reference Center of Khuzestan province, Iran
*A. Khosravi, S. Seghatoleslami and M. Hashemzadeh
Ahwaz Jondishapour University of Medical Sciences, Microbiology, Ahwaz,
Iran

OBJECTIVES Tuberculousis is still a major public health problem
all over the world. There is also an increased morbidity and
mortality associated with non-tuberculous mycobacterial (NTM)
infections in recent years. Since there are a few clinical and
radiological differential findings between NTM infections and
tuberculosis, the precise and rapid diagnostic tests are needed for
differentiation between these two. The aim of present study was
determination of the frequency of NTM by application of PCRbased restriction fragment length polymorphism ( PCR-RFLP)
among suspected tuberculosis patients.
METHODS A total of 150 clinical isolates were collected from
patients referred to TB reference laboratory, Ahwaz, Iran. Culture
and biochemical tests were performed. The PCR-RFLP method
uses a simple DNA extraction followed by a PCR step based on
amplification of a 439bp fragment of hsp gene involving genus
specific primers. PCR products were digested with Hae and Bst EP
restriction enzymes in the next step. The DNA fragments were
stained by ethidium bromide in agarose gel and after electrophoresis visualized by UV light.
RESULTS Of total isolates tested, 100 isolates were culture
positive (66.6%). Eighty out of 88 isolates that were subjected to
RFLP, showed the identical restriction patterns similar to Myco-
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bacterium tuberculosis (90.9%). Obtained fragments for Bst EP
digestion were 245/125/80 bp and 160/140/70 bp for Hae
digestion. Eight clinical isolates (9.1%) showed different restriction patterns, six isolates identified as Mycobacterium intracellularae and two isolates were Mycobacterium gordonae.
CONCLUSION RFLP is a valid alternative for phenotypic identification in the routine laboratory. It is fast, cheap and accurate for
identification of pathogenic and potentially pathogenic mycobacteria.

3.2.1-127
Suggestive criteria for pulmonary TB in developing countries
*E.R. Bregani1,2, M. Bettinzoli3 and V. Monzani1
1
Fondazione Ospedale Maggiore Policlinico, Emergency Medicine Division,
Milano, Italy; 2Wolisso hospital, Doctors with Africa CUAMM, Padova,
Italy; 3University of Brescia, Brescia, Italy

OBJECTIVES To identify simple and reproducible clinical and
laboratory criteria related to pulmonary TB in low resources
health facilities.
METHODS One hudred and seventeen patients (52 males, 75
females, mean age 31 years, range 10–75) in which diagnosis of
TB was confirmed by sputum analysis or by typical chest X-ray,
were examined in the period from April 2006 to September 2008
in our hospital in rural Ethiopia. A questionnaire, a physical
examination and simple laboratory examinations were performed,
including ESR, Hb, WBC total and differential count.
RESULTS Patients’ history showed a cough for more than 99% of
patients, lasting for an average of 3.2 months (1 week to 2 years),
96.6% of which was productive; sputum was mucoid in 55%, and
bloody or purulent in 22% each, weight loss was complained by
87% of patients, a previous contact with TB patients was reported
by 25% o cases, sharp chest pain was present in 81%, sweating in
88%, weakness in 95%, fever in 84%, and dyspnea in 77%; HIV
rapid test was performed in 32 patients, resulting positive in 5
(15.6%). Clinical data show low mean BMI (16.2, 10–23), low BP
values (mean systolic BP 99 mm/Hg, 70–180; mean diastolic BP
64 mm/Hg, 40–110), tachycardia (mean HR 104 bpm, 64–150).
Standard laboratory examinations showed significant ESR increase
(mean 69, 4–148), normal mean WBC count (7.2 cells/mm3, 2.6–
13.5) and neutrophil predominance in all samples, normocytic
anaemia (mean Hb 9.5 g/dl, 4.4–14.8; mean MCV 83) and normal
mean platelets count (313,000 · 103, 145,000–508 000).
CONCLUSION Patients living in developing countries can be
considered at high risk of pulmonary TB in case of long lasting
cough (> 1 month), dyspnea, chest pain, weight loss, fever
weakness and night sweats; typical physical examination shows
emaciated condition, with low BP, tachycardia and low BMI;
simple laboratory examinations suggestive for TB was found to be
high ESR values and normocytic anaemia. Absence of known TB
contact and bloody sputum are not significant to rule out TB, and
WBC total and differential count are not useful for the diagnosis.
These selected patients could be sent to perform deeper investigations for tuberculosis, as concentration techniques of sputum,
cultural methods, or molecular biology in case of negative results
with standard diagnostic procedures.

3.2.1-128
Epidemiologic study of patients due to tuberculosis referred
to Rafsanjan Health Care Centers (2002–2006)
*N. Zia Sheikholeslami1 and M. Rezaeian2
Rafsanjan Medical University, infectious disease, Rafsanjan, Iran;
2
Rafsanjan Medical University, Social Medicine, Rafsanjan, Iran;

1

INTRODUCTION Tuberculosis is of huge concern for underdeveloped countries and is the cause of millions of deaths each
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year. In this study we have researched epidemiological parameters
of TB over a five year period in Rafsanjan, highlighting the region’s
inefficient health systems.
METHODS AND MATERIALS All patients referred to Rafsanjan
Health Care Centers over a five year period (2002–2006) were
studied. Questionnaires were completed by expert healthcare
workers in Rafsanjan Health Centers for each patient. The demographic data Included: sex, age, name, address, nationality, residence (rural or urban area), result of sputum smear before and after
treatment, disease type (pulmonary or extrapulmonary), success of
treatment.Data after collection were analyzed with SPSS Software.
RESULTS Two hundred and thirty nine cases were diagnosed over
the five year period in total. The majority of cases (61.9%) were
Afghans. The number of cases decreased from 2002 to 2006 when
the Afghans returned to their country. The majority of cases (54%)
were women. The majority of cases (57%) were from urban areas
and the majority of cases (83%) had pulmonary tuberculosis. Most
of them were aged 21 to 30 years old. Treatment failed in a small
minority patients (2.5%) due to pulmonary tuberculosis. In the
patients with pulmonary tuberculosis the sputum smear before
treatment in (16.5%) has not been done.
CONCLUSION The majority of cases (61.9%) were Afghans and
many of them are the workers and they are the major problem in
the control of tuberculosis in Rafsanjan, so much more case finding
efforts should be done among them in refugees camps. The
majority of cases are women with pulmonary tuberculosis and
because of their relations to their children so much more case
finding efforts should be done in their children. Although the
majority of cases were treated successfully, the sputum smear the
patients with pulmonary tuberculosis before treatment in (16.5%)
has not been done so more attention should be done in this field.

3.2.1-129
Infantile tuberculosis in the Southeast of Spain: How should
the health system respond?
*F. Cañabate1, *M.L. Sánchez Benı́tez de Soto1,2, A.R. Sánchez1 and F. Verdejo1
1
Hospital de Poniente, Pediatrician, El Ejido. Almerı́a, Spain; 2Distrito
Sanitario Poniente, Unidad de Tuberculosis, Almerı́a, Spain

OBJECTIVES Impact of immigration in our area of Health;
Epidemiological situation of Tuberculosis (TB) (age-adjusted rates
2002–2008); Response of the Health System (HS) in Paediatric TB
(PTB); Results of the end of follow.
MATERIALS A descriptive study of PTB cases diagnosed in
Poniente, Almerı́a, Spain. from 2002 to 2008 (32 cases).Variables
include socio-demographics, epidemiological, socio-economic
constraints. HS response: Tropical Medicine Unit (TMU); TBU:
multidisciplinary coordination, treatment (TTO) monitoring.
Results of follow-up: % of loss of adherence, transfer and
complete TTO.
RESULTS In 2008 TB incidence in Spain 18.3 · 100000; in
Poniente 36.78 ·100000, 70% of immigrant population. 2008
Age-adjusted rate in the Area (0–14 years old) 15.9 · 100000. Of
the 32 cases of PTB followed 2002-2008, 48.5% male, 51.1%
female. 60.6% under 6 years old, 75.75% immigrants. Of this,
52% has language barrier and 68% involved the mediator, 12%
haven’t SS and parents areńt regularized in 20%. Housing: Outside
urban nuclei 27.2%. 21% don’t pay rent, 27% no living condition,
18,2% was living overcrowding. 63.6% were pulmonary forms,
30.3% ganglionary. 3% meningitis. No co-infection TB-HIV.
TTO patterns 3F and 4F. Response of HS: UTM of multidisciplinary character based in coordination. Objective: control of PTB.
Supervision of TTO to the end. The team: paediatricians of AP and
Hospital, TBU (doctor, DUE and social worker), laboratory, RX,
day-hospital., hospital and out-hospital pharmacy unit. Dynamics
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of work: itinerant. Hospital monitoring, communication between
health centre and home and a fluid coordination, with provision of
hospital beds and supervision of TTO in home, which is delivery
individually in single doses. Adherence to TTO is verified, and
social risk is evaluated. Social assistance: 81.8%. Regular meetings
of follow-up of cases are conducted, clinical teaching sessions and
continuous formation in hospital and health centres, and an
annual meetings in the delegation of health to actualize the
epidemiological vigilance service.
RESULTS OF THE END OF FOLLOW-UP 100% TTO complete. Of the 33 cases: 91% completed full, 6% moved from city
and 3% receiving TTO.
CONCLUSIONS Area with a high % of immigrant population,
young and with a 52% of RN in immigrant mothers.
Vulnerable group with a disease communicable by air. It makes
necessary the design of an innovative strategy of work in which the
system draws near to the individual and his environment. In a so
difficult situation to find these results reinforces this strategy as a
valid tool that can be used in others places with similar
characteristics.

3.2.1-130
Can workplaces be predictors for recent onset latent
tuberculosis in health care workers?
*K. Sawanyawisuth1, K. Takahashi2, N. Chaiear3, *K. Sawanyawisuth3,
P. Limpawattana3, J. Borpoem3 and W. Reechaipichitkul3
1
Khon Kaen University, Medicine, Khon Kaen, Thailand; 2University of
Occupational and Environmental Health, Kitakyushu, Japan; 3Khon Kaen
University, Khon Kaen, Thailand

OBJECTIVE To study the association of workplaces and recent
onset latent tuberculosis in health care workers by using a casecontrol study.
METHODS This study was conducted at Srinagarind Hospital,
Khon Kaen University, Thailand and included a period from
2001–2008. We recruited health care workers who had results of
tuberculin test within two consecutive years and had fixed
workplaces (working hours more than 40 hours/week). Cases were
subjects with tuberculin conversion, while controls were subjects
with negative results of tuberculin test in two consecutive years.
Tuberculin conversion was defined if a subject had a negative
baseline tuberculin test and a positive tuberculin test in the next
consecutive years. Baseline characteristics, workplaces (office, inpatient unit, out-patient unit, intensive care, operating room, and
laboratory unit), tuberculosis related variables, and prevention
strategies were studied. Multiple logistic regression analysis was
used to identify predictors for tuberculin conversion.
RESULTS There were 624 subjects who met the criteria and 163
subjects had tuberculin conversion (26.1%; case group). The
median age and male/female ratio of both groups were 39 years
old and about 1:4. The cases group had higher percentage of
subjects who worked at in- and out-patient department (30.7 vs
20.2 and 17.2 vs 12.2, respectively), had history of tuberculosis
exposure in the past year (32.1 vs 16.1), and had history of
prevention by any method and by surgical mask (49.4 vs 37.0 and
54.3 vs 38.3, respectively). Only workings at in- and out-patient
unit and history of tuberculosis exposure in the past year were
significant predictors for tuberculin conversion (adjusted odds
ratio and 95% confidence interval of 1.99 [1.25–3.17], 1.91 [1.10–
3.17], and 2.26 [1.47–4.96], respectively).
CONCLUSION Workplaces in health care facilities do increase
risks of recent onset latent tuberculosis in health care workers,
particularly in and out-patient unit. Tuberculosis infection control
program should be focused on workplaces in health care facilities
at the policy level.
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3.2.5 MDR and XDR TB
3.2.5-131
Liquid medium culture for the diagnosis of tuberculosis:
implementation in a hospital laboratory in Subsaharian Africa
*P. Dubrous
HIA Robert PICQUE, Sercice Biologie, CS 80002, Villenave D’Ornon
Cedex, Cedex, France

Tuberculosis is still a major public health problem despite the
DOTS strategy, which ambitiously aims to detect 70% of the new
cases of tuberculosis (TB) and to treat successfully at least 85% of
these cases. This relative failure is mainly due to the difficulty to
obtain a reliable and sensitive diagnosis, particularly for HIVpositive patients. The availability of new diagnostic tools is a
priority for WHO as part of the Global plan to stop TB, 2006–
2015. Various research axes are proposed: serology and antigen
detection, cutaneous tests, respiratory tests, improved solid or
liquid cultures, molecular biology techniques... Some of these
techniques are expected to be available in the long term, others
will probably never be used in routine diagnosis. Others, like the
optimization of microscopic direct examination with new and
cheaper fluorescence microscopes and the liquid culture medium,
that also allows drug-susceptibility testing in a short delay, should
be rapidly and widely used. The implementation of the Mycobacterium Growth Indicator Tube in a hospital clinical laboratory located in Gabon, Central Africa is described, together
with the results of Mycobacterium tuberculosis drug resistance
obtained.

3.2.8 TB miscellaneous
3.2.8-132
Polymorphism in the first intron of interferon-gamma gene
(+ 874T/A) in patients with BCG adenitis
*S. Mamishi Tehran
University of Medical Sceinces, Infectious Disease, Tehran, Iran

INTRODUCTION Cytokines and specially interferon-gamma
(IFN-g) are largely responsible for the regulation of the protective
immune response against mycobacterial infections. Several studies
have clarified the importance of common variants of IFN-g gene in
the susceptibility to tuberculosis. Bacille Calmette-Guérin (BCG)
vaccine is used to prevent severe forms of tuberculosis, could
produce local and systemic side effects. In this study we hypothesize that the IFN-g(+ 874) polymorphism is associated with
development of BCG adenitis.
METHODS DNA samples were obtained from 30 patients with
BCG adenitis and 30 age and sex matched healthy vaccinees.
Polymorphism at + 874 was identified using allele specific polymerase chain reaction.
RESULTS Our results showed that the minor allele (T) frequency
was significantly lower in patients with BCG adenitis compared to
controls (35% vs. 55%, P = 0.02, OR = 0.441, 95% CI = 0.211–
0.919). The Armitage trend test revealed a gradually increasing
protection from the AA genotype through AT to TT (common
odds ratio = 0.49; P = 0.037).
CONCLUSIONS Our data suggest that in an Iranian population
the IFN-g(+874) T/A polymorphism is associated with development of BCG adenitis in the vaccinees.
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3.2.8-133
International Health Cooperation in Zanzibar: development
of a sustainable model of TB diagnostic laboratory in Pemba
Island
*M.G. Paglia1, H. Said Haji2, H. Mbarouk2, N. Bevilacqua3, E. Nicastri3,
M. Sane Schepisi3, F. Vairo3, J. Mushin4, V. Racalbuto5 and G. Ippolito3
1
Inmi l. Spallanzani, Molecular Microbiology, Rome, Italy; 2Public Health
Laboratory - Ivo de Carneri, Pemba, Tanzania; 3inmi l. spallanzani,
epidemiology and clinical departments, rome, Italy; 4National Tuberculosis
and Leprosy Programme, Zanzibar, Tanzania; 5Italian Ministry Foreign
Affairs, Italian Cooperation, rome, Italy

BACKGROUND The incidence of tuberculosis (TB) in the United
Republic of Tanzania doubled between 1990 and 2004: the rate of
all TB forms is estimated as 524/100,000 and the rate of new
sputum smear positive cases as 157/100,000. Sputum microscopic
examination is still the only available TB diagnostic tool, with a
sensitivity of only 40–60%.
OBJECTIVES The Italian National Institute for Infectious Diseases (INMI) in agreement with the Tanzanian National Tuberculosis and Leprosy Programme established to set up a new TB
diagnostic laboratory in Pemba Island (Zanzibar). The intervention
was part of the project Strenghtening of the diagnosis and treatment
of HIV/AIDS and Tuberculosis in Tanzania, funded by the Italian
Ministry of Foreign Affairs and technically supported by INMI.
METHODS The following steps were applied: 1) TB laboratory
layout according to WHO standards. (2) reagents-tools supplies
for sputum smear preparation-reading, for Mycobacteria cultures
on solid medium, for M. Tuberculosis Niacin Test and for
Mycobacterium tuberculosis and non tuberculosis nucleic acid
amplification test; (3) lab staff training on direct microscopy test,
on culture preparation (at the Muhimbili Hospital in Dar es
Salaam) and on molecular microbiology. (4) work supervision and
support by an INMI. TB laboratory expert.
RESULTS Between March 2007 and December 2008 a total of 325
sputum samples were processed by the new laboratory. The mean
of processed samples was 14.7 /month. 53/325 (16,3%) samples
tested positive at direct microscopy and 38 (11.6%) were culture
positive, while 15 (4.6%) were culture negative and 7 (2.1%) LJ
tubes were contaminated. M. tuberculosis was identified in all
positive samples by Niacin test. Moreover, as first step, before
performing sputum smear preparation and culture procedures, all
sputum samples were homogenized with Diitioteitrole (DTT),
significantly improving acid-fast bacilli identification at direct test.
CONCLUSIONS The cooperation project strongly contributed to
strengthen the TB diagnosis in Zanzibar through the capacity
building of the staff, providing lab equipments, and giving
sustainability to all the process. Among the most relevant results
should be mentioned that the laboratory is autonomous since 2007
and that the time taken to achieve a TB diagnosis has been
considerably reduced.

3.2.8-134
Routine use of Quantiferon assay in M. tuberculosis infection
and adaptation of cut-off value
*B. Mulder, O. Akkerman, S. Toumanian, R. Leussenkamp and P. van der Valk
Microbiology Laboratory, Twente Achterhoek, Enschede, Netherlands

BACKGROUND We introduced the QuantiFERON-TB GOLD
in tube (QFT-3G) assay in the routine diagnostic process of M.
tuberculosis infection as the first laboratory in the Netherlands in
June 2005. We evaluate the routine use this assay for clinical and
public health purposes in this low endemic setting after 3 years.
METHODS QFT-3G was available for Municipal Health TB
Service and chest physicians in a 1600 bed hospital setting. For
QFT-3G, 2 ml of blood was drawn from each subject and
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incubated during 24 hours. Interferon-gamma release was detected
in the plasma by EIA on a weekly basis.
RESULTS A total number of 1151 assays were carried out. Only 9
tests (0.8%) showed indeterminate results. Of the remaining 1142
assays 839 (73%) showed a negative result, while 255 assays were
positive (22%). The remaining 48 assays showed a cut-off value
between 0.20 and 0.35. According to the manufacturer, results
< 0.35 should be considered negative but we often had a clear
indication (e.g. proven infection, positive T-Spot, TST > 15 mm)
that this cut-off value has been fixed too high. Therefore results
between 0.20 and 0.25 are now reported to the clinicians as
doubtfull (figure).
CONCLUSION QFT-3G has now been introduced in the routine
diagnostic process. The cut-off value has to be further optimised. A
lower cut-off value for QFT-3G increases the sensitivity of this
assay, while specificity could be maintained.

3.3. HIV-TB
3.3.1 Laboratory in HIV and TB
3.3.1-135
The prevalence of tuberculosis in patients with HIV from
Timis County, Romania
*I. Marincu, L. Negrutiu, I. Iacobiciu, A.M. Neghina and R. Neghina
Victor Babes University of Medicine and Pharmacy Timisoara, Infectious
Diseases, Timisoara, Romania

OBJECTIVES The present study aims at establishing the prevalence of tuberculosis (TB) in a group of patients with HIV/AIDS
from Timis County, Romania
METHODS The authors have retrospectively analyzed the hospital records of 36 patients with HIV/AIDS hospitalized in the
Clinic of Infectious Diseases, Timisoara during the period 2002–
2007. The positive diagnosis was based on epidemiological
elements, clinical (fever, cough with pus expectoration, weakness,
weight loss, anorexia, night sweats, hepatalgy, peripheral lymphadenopathy), biological parameters (erythrocyte sedimentation
rate, leukocyte count, fibrinogen, C-reactive protein, protein
electrophoresis, sputum smear testing, sputum culture, blood
cultures, ELISA test, Western blot test, RT-PCR) and paraclinic
elements (chest radiography, abdominal echography). All patients
underwent antituberculosis therapy, B and C vitamine, antither-
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mics, expectorants and glucose. The clinical-evolutive elements
were registered in the individual patient file.
RESULTS Of the study group 6 patients (16.66%) were diagnosed
with TB infection, as follows: one patient (2.77%) with pulmonary
TB, three patients (8.33%) with extra-pulmonary (1 as lymphatic
and 2 as meningeal TB), 2 patients (5.55%) with pulmonary and
extra-pulmonary TB. Four patients had a CD4 cell count of < 200
cells/ml and 2 had between 200–250 cells/ml. Chest radiography
showed diffuse interstitial infiltrates in two patients and apical
infiltrates in 1 patient. Diagnosis of TB was confirmed by isolation
of Mycobacterium tuberculosis in sputum culture (three patients),
cerebral fluid spinal culture (four patients) and blood culture (one
patient). In addition 1 patient with AIDS presented multi-drug
resistant tuberculosis. Finally, two patients had favourable outcomes following TB treatment and four cases (66.66%) died due
to TB.
CONCLUSION High prevalence and mortality rates of tuberculosis in patients with HIV/AIDS highlights the need for the
implementation of efficient prophylaxis and early diagnosis
methods in order to efficiently deal with this infection.

3.3.1-136
DRC experience of co infected Tuberculosis HIV case
management in the basis health structures
*Jean Pierre Kabuayi, Alain Kambale Kivu, Augustin Okenge and Constantin
Miaka
Stop TB and DR Congo

More than 100,000 detected cases of TB each year are detected
each year in DRC. Dots strategy has been valid for more than ten
years with encouraging results, a success rate of more than 85%
using 1338 specialized health centers called CSDT in 515 health
zones. The health center and the referral general hospital staff in
the remote rural area is dealing very well with patients in spite of a
precarious infrastructure and temperamental equipment. They
have strong commitment and compassion for the tuberculosis
patients. Even during the strike the tuberculosis patients continued
receive dedicated care. For the national HIV program (PNLS), the
HIV case management should remain an activity reserved to the
specialist’s clinicians even the prevention in the community is not
integrated into the primary health care. From 2006 to 2008 less
than 10% of the structures of tuberculosis case management
identified as more efficient, the council of tracking HV cases
initiated by the personnel of tuberculosis case management unit
was introduced to know the serological status of the tuberculosis
patients. The co infected patients were given cotrimoxazol and
some received ARV according to the national policy of the PNLS.
A follow-up of these patients was made in the form of troop
following the example those of tuberculosis and even after the
tuberculosis treatment. 14.560 cases of tuberculosis detected in
those structures, 13.980 tested with the HIV test and 2.670 find
HIV positive, 2.590 received cotrimoxazol and 465 were given
ARV. The case management of co-infected or HIV patients is
possible in the peripheral structures with equipment easy to
maintain (microscope, counting of manual CD4 (dynabead) and
not only in the sophisticated specialized units. We think that, in the
long run, patients under ARV will require an additional support of
personnel with a very close follow up and supervision of
proximity. A minimum personnel capacity building is also needed.
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5. Reproductive and child health
5.1 Child health in the international agenda
5.1-137
Current practice in umbilical cord clamping in an area of high
infant anemia prevalence in the Peruvian Amazon
B. Blouin1, *S.A. Joseph2, M. Casapı́a3, M.E. Penny4, H.M. Creed-Kanashiro4 and
T.W. Gyorkos2,5
1
McGill University, Epidemiology, Biostatistics and Occupational Health,
Montreal, Canada2McGill University Health Centre, Division of Clinical
Epidemiology, Montreal, Canada3Asociación Civil Selva Amazónica,
Iquitos, Peru4Instituto de Investigación Nutricional, Lima, Peru5McGill
University, Epidemiology, Biostatistics, Occupational Health, Montreal,
Canada

OBJECTIVES Late umbilical cord clamping (i.e. after the cord has
stopped pulsating, or at around 2–3 minutes post-delivery) is
currently recommended by PAHO and others as a cost-effective
intervention for reducing infant anemia. Little information is
available on cord clamping practices in the Peruvian Amazon, an
area of high infant anemia prevalence (~70–80%). Therefore, the
objective of this study was to describe current practices and
identify important determinants related to cord clamping timing.
METHODS Pregnant women in early stages of labour were
recruited by trained research personnel in the Hospital Apoyo
Iquitos in Iquitos, Peru. Informed consent was obtained and
questionnaires were administered in the labour room. Observations of umbilical cord clamping took place in the delivery room.
Timing of cord clamping was measured from the time of delivery
of the newborn’s shoulders. Additional information was recorded
from prenatal care and birth registries and medical charts.
RESULTS A total of 112 women participated in the study in May
and June 2009. The mean age of women was 23 years ( ± 6.5).
Births were attended and cord clamping was performed by nursemidwives (obstetras) or nurse-midwife interns (internos). The
internos attended 91.1% of births and performed 94.6% of cord
clamping. The mean time of clamping was 56.7 seconds
(SD ± 31.1) (range 8.9–191.7 seconds). Sixty percent of clamping
took place before one minute, 35% took place between one and
two minutes and 5% of clamping took place at two minutes or
longer. The mean time of clamping did not differ significantly by
type of health personnel performing the clamping (P = 0.72), birth
complications related to the umbilical cord (i.e. being loosely
wrapped around the neck) (P = 0.99), maternal health conditions
(P = 0.62), delivery complications (P = 0.30) or time of day of
delivery (P = 0.25).
CONCLUSION Observations of current practice in a large
obstetric hospital in the Peruvian Amazon demonstrate that the
timing of umbilical cord clamping is sub-optimal. Efforts to
introduce later cord clamping as an integral component of best
delivery practices should be considered and implemented. As no
one determinant was found to be significantly related to timing, a
comprehensive approach will be needed. All health personnel
working in hospitals as well as students, trainees and interns
should be targeted for capacity-building activities related to
appropriate timing of cord clamping.

5.1-138
Effects of Vitamin D supplementation to children admitted to
hospital for pneumonia in Kabul: a randomised controlled
trial
*Z. Maroof1, S. Manaseki-Holland1, M.I. Masher2 and J. Bruce3
1
Aga Khan Health Service, Afghanistan, Health, Kabul, Afghanistan;
2
Kabul Medical University, Pediatrics, Kabul, Afghanistan; 3London School
of Hygiene and Tropical Medicine, ITD/IDCV, London, UK
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OBJECTIVE Vitamin D has a role in regulating immune function
and deficiency is a risk factor for childhood pneumonia. Investigated whether: (1) Supplementation of 100,000 iu of vitamin D3
(Cholecalciferol) along with antibiotics will reduce the duration of
illness in children with pneumonia; (2) vitamin D3 supplementation will reduce the risk of repeat episodes of pneumonia.
METHODS A double-blind individually randomised placebocontrolled trial used to examine outpatient clinics and inpatients in
an inner-city Kabul hospital, Afghanistan.453 1–36 months old
children diagnosed with non-severe or severe pneumonia from
December 2006 to February 2007 took part in this study. Children
with rickets, other concurrent severe diseases, very severe pneumonia or wheeze, were excluded.
ANALYSIS & METHODS Kaplan-Meier plots and log-rank tests
without adjustment for covariates were used to compare vitamin D
and placebo groups. Hazard ratios with 95% CIs were obtained
with Cox proportional-hazards models, with treatment group as
the only covariate.
INTERVENTION Identical-looking syringes with a unique identifiers containing vitamin D3 or placebo were randomized in blocks
and administered orally in addition to antibiotics and other
treatment for pneumonia. Children were followed daily until signs
of pneumonia resolved and then 3-weekly for 3 months.
MAIN OUTCOME MEASURES (1) Mean number of days to
recovery (resolution of IMCI signs of pneumonia) for 48 hours; (2)
finding of a case of pneumonia 14 days after the resolution of the
initial episode of pneumonia.
RESULTS Two hundred and twenty four received vitamin D3 and
229 placebo: 415 included in the analysis of time to recovery for
the initial episode. There was no significant difference in the mean
number of days to recovery between the vitamin D3 (4.74 days; SD
2.22) and placebo arms (4.98 days; SD 2.89), P = 0.17. However,
the risk of a repeat episode of pneumonia within 90 days of
supplementation was lower in the vitamin D3 compared to the
placebo group (RR 0.78 (95% CI 0.64, 0.94), P = 0.01). Children
in the vitamin D3 groups survived without experiencing a repeat
episode of pneumonia for a longer period (HR 0.71(95%CI 0.53
to 0.95), P = 0.02).
CONCLUSION A single high dose oral vitamin D3 supplementation to young children along with antibiotic treatment for
pneumonia does not improve prognosis, but can reduce the
occurrence of repeat episodes of pneumonia.

5.1-139
RCT Methodology, population profile and Pneumonia rates in
socio-economically deprived infants of Kabul: from a RCT
investigating the effects of vitamin D supplementation on the
incidence of infant pneumonia
*Z. Maroof1, S. Manaseki-Holland1, D. Chandramohan2, Z. Bhutta3, Z. Mughal4,
J. Bruce2 and M.I. Masher5
1
Aga Khan Health Service, Afghanistan, Health, Kabul, Afghanistan;
2
London School of Hygiene and Tropical Medicine, ITD/IDCV, London,
UK; 3Aga Khan University, Pediatrics and Health, Karachi, Pakistan; 4Saint
Mary’s Hospital for Women & Children, General Pediatrics, Manchester,
UK; 5Kabul Medical University, Pediatrics, Kabul, Afghanistan

OBJECTIVE To describe methods, population profile and pneumonia rates of infants from a RCT investigating the effects of
vitamin D supplementation on the incidence of pneumonia.
METHODS A double blind placebo controlled trial to examine 4
urban districts in Kabul, Afghanistan with a socio-economically
deprived population living in over crowded housing. Children aged
1–11 months at recruitment (Nov-Dec 2007) were followed up for
18 months through active and passive surveillances.
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INTERVENTION Three-monthly oral 100 000IU vitamin D
versus Placebo (olive oil).
ANALYSIS Rate ratio for episodes of pneumonia was calculated
for the whole population using survival analysis. Kaplan Meier
plots display the survival curves. Covariates in the models control
for potential confounders and/or interactions.
RESULTS Three thousand forty eight children were recruited: 1:1
allocation of vitamin D and placebo. After 12 months 225 were
lost to follow up, 75 rejected, and 16 died. After 18 months 328
were lost to follow up, 87 rejected and 17 died. Sex ratio of infants
was balanced (males 52.2% and females 47.8%).The mean age of
children was 6.5 months (SD 3.1) at recruitment. Majority of
mothers were aged 20-29 years (58.6%) and 19.9% were 30–34;
63.9% of mothers did not have formal education; 70.7% of
fathers had formal education (52.8% had secondary or higher
education); 3.5 % of mothers ere currently working compared to
more than 90% of fathers. As the trial is not complete yet, the data
for the first 12 months is used for this presentation The incidence
rate (95% CI) for first episode of simple pneumonia was 1.5/child
year (1.5,1.6), while for repeat episodes was 1.7 (1.7,1.8). The
incidence rate of the first episode of severe pneumonia was 0.1/
child year (0.09, 0.12) and for repeat episodes was 0.1 (0.11,
0.13). The incidence rate of all episodes of pneumonia was 1.8
(1.7, 1.8). Results from x-ray readings will be presented at the
conference. Of 416 chest x-rays 68 had pathology. The agreement
between two independent radiologists (trained and using WHO
performer) was good (K = 0.87, P = 0.001).
CONCLUSION RCT with 18 months follow up amongst socioeconomically deprived population in Kabul can be successfully
implemented. Lessons learned will be shared in the presentation.
The incidence rate for pneumonia seems high compared to South
Asia rates.

5.3 Child survival and the millennium
development goals
5.3-140
Outcome of severely malnourished children according to
UNICEF 2004 guidelines treatment. A one year experience in
a Zone Hospital in rural Ethiopia
*A. Berti1, E.R. Bregani1, F. Manenti1, C. Pizzi1 and M. Bettinzoli2
1
Doctors with Africa -CUAMM, PADOVA, Italy; 2University, Brescia,
Italy

INTRODUCTION Malnutrition still has a dramatic impact on
children mortality in Sub-Saharian African countries. Very few
studies tried to evaluate the outcome of severely malnourished
children treated according to the UNICEF 2004 guidelines and
reported fatality rates are still very high.
METHODS During 2006 there were 1635 children admitted in
the paediatric ward of St. Luke Catholic Hospital in Wolisso,
South West Shewa, Ethiopia. 493 (30.15%) of them were severely
malnourished and were enrolled in the study. We reviewed the
registration books and some inpatient charts to analyze the data
regarding their outcome.
RESULTS We found a mortality rate of 7.09% that is much lower that
what previously reported. 28.57% of these deaths occurred within
48 hrs from admission and 71.43% after 48 hrs; recovery rate was
88.45%; drop-out rate was 4.46%. We tried to identify specific factors
associated to a major risk of death or to a better outcome.
CONCLUSIONS A proper implementation of WHO guidelines
for the inpatient treatment of severely malnourished children can
lead to a relatively low mortality rate, when associated to a good
clinical monitoring. Up to now, it seems that the clinical skills of
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the staff are the most important factors to improve the outcome of
these patients.
Table 1 Characteristics of the study population according to
type of malnutrition
Average Average
Early
Late
Number age
W/H
death
death
(%)
(months) % (NCHS) (<48 h) (>48 h)
Marasmus
178 (36) 22
Kwashiorkor 315 (64) 18

60
75

8
2

7
18

In our setting, about 2/3 of malnourished children presented
kwashiorkor. These children seem to be susceptible to late mortality, which is more likely related to electrolyte imbalance.
Table 2 Co-morbidities according to outcome
Blood

Improved

HIV

Number

Average age

transfusion

positivity

Proved

Pneumonia

Sepsis

(%)

(months)

(%)

(%)

TB (%)

(%)

(%)

436 (88.45)

20

4.6

4

5.2

8.7

7.1

Dead

35 (7.09)

34

8.6

11.4

14.3

25.7

31.4

Self discharge

22 (4.46)

19

0

18

13.6

0

4.5

Children who died presented a greater incidence of co-morbidities and complications

5.3-141
Outcome of severely malnourished children treated
according to UNICEF 2004 guidelines in a rural hospital in
Ethiopia
*F. Reyes Rabell1, Francisco Reyes1, Jose M. Ramosi1,2, Abraham Tesfamariam1
and Nuria Gil-Fournier3
1
Gambo Hospital, Shashemane, Ethiopia; 2 Infectious Diseases Unit,
Hospital General Universitario de Elche, Alicante, Spain; 3 Endocrinology
Unit, Hospital Principe de Asturias, Alcalá de Henares, Madrid, Spain

OBJECTIVES To evaluate the UNICEF 2004 Guidelines for the
Management of Severe Malnutrition in during 29 months to
Paediatric Ward of Gambo General Hospital, Ethiopia.
METHODS The Gambo General Hospital (GGH) is a 135-bed
rural general hospital located in West-Arsi zone, 250 Km south of
Addis Ababa. The catchment area of the GGH is restricted to
approximately 90,000 inhabitants. Most of the population live in a
rural setting. The admission criteria, treatment, surveillance,
monitoring and discharged were performed according UNICEF
2004 guidelines. We reviewed the medical chart of malnourish
children admitted in Paediatric Ward from October 2005 to
February 2008.
RESULTS During the period of study, 693 children were admitted to
paediatrics ward due to severe malnutrition; 53% were male and 47
were female. Median of age was 2 years (interquartile range [IQR]:
0.91–3.5). Children below the age of 24 months constituted for 40.2%
of all the admissions. The score of oedema in children were: 0 (no
oedema) in 298 (43.0%), 1+ in 88 (12.7%), + 2 in 177 (25.5%)
and + 3 (diffuse bilateral oedema) in 130 (18.7%). Marasmus was
diagnosed in 298 (43%) cases and kwashiorkor in 395 (57%). The age
of children with marasmus was lower than children with kwashiorkor
(median [IQR]: 0.9 [0.6–2] vs. 3 [1.8–4]) (P = <0.001). The median of
hospital stay was 20 days (IQR: 13–28); it was higher in marasmus than
kwashiorkor child (median [IQR]: 10 [14–30] vs. 18 [13–26])
(P = 0.008). The mortality rate was 11.5% (80 children), 12.4% in
ª 2009 The Authors
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marasmus and 10.9% in kwashiorkor child. Sixty-five patients (81%)
died more than 48 h after admission (late mortality). Five hundred
sixteen (74.5%) children were discharged improved, 61 (8.8%) selfdischarges and 36 (5.2%) medical transferred were recorded before
their improvement could be determined. The reasons for self-discharge
was: low parental compliance, family problems, and harvesting time.
CONCLUSIONS Our results show that correct implementation of
UNICEF guidelines for the inpatients treatment of severe malnourished children can lead to a relatively low mortality rate.

5.3-142
Malnutrition in the Triple Frontier, Brazil, Paraguay and
Argentina
*A. López González, D. Magalhaes, S. de Souza, B. Zoss, F. Rubano and
L. de Souza
Association Comite Ipiranga, Foz do Iguaçu-Paraná-Brasil, Brazil

BACKGROUND This study investigates the association between
the malnutrition and the lack of food and drinkable water. One
needs to understand how malnutrition is linked to lack of
drinkable water and to bad quality of food, and in turn is an
underlying cause of many diseases. We aimed at checking water
and food for children aged 1 to 6 years.
Characteristics of the children population: 44% Male and 56%
Female; 84% Brazilian; 12% Paraguayan; and 4% Argentinian
OBJECTIVES To check water, food and hygiene.
METHOD Monthly analysis of water and food through process of
exposure, metabolism (to more toxic or to less toxic and to conjugation
product, distribution, interaction and effects for all children).
RESULTS From 1999 to 2008 we identified 1020 malnourished
children in the triple frontier Brazil-Paraguay and Argentina. From
1999 to 2008 through health education the following changes
were observed:
CONCLUSION Malnutrition is considered a ‘silent pandemic’.
Our responsibility as professionals demand to address the problem
of the malnutrition, to cooperate in the fortification of the sanitary
structures and in the improvement of the formation of personnel of
those countries. It is fundamental not to forget the consequences of
world-wide sanitary problems that inspired the commitment of
1978 for Primary Health Care, based on the motto HEALTH FOR
ALL. This commitment and the principles on which it is based are
still valid and fundamental.
Table 1.
Issue

1999

2008

Hygiene (%)

9

57

Food (%)

12

19

Water (%)

15

15

Environment (%)

9

9

5.4 Reproductive health in the international
agenda
5.4-143
The role of non-state actors in framing global sexual and
reproductive health policy: a historical perspective
*S. Van Belle
Prince Leopold Institute of Tropical Medicine, Department of Public
Health, Antwerp, Belgium

While the role of multilateral agencies, such as WHO and
UNFPA, in framing global sexual and reproductive health
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discourse has been sufficiently documented, little is known
outside of policy circles on the relative influence of INGOs and
private foundations. The author wishes to unearth the role of
these global non-state actors in advancing the global sexual and
reproductive health and rights agenda and their relative influence
on national policies in developing countries. Current global
governance in sexual and reproductive health can best be
understood through the analysis of three interrelated aspects:
actors, discourses and financing trends. Tracing historically from
the ascent of population control as a global policy issue in the
1960s to today’s paradigm of sexual and reproductive health and
rights, the author looks at non-state actors’ roles in introducing
and advocating for global paradigm shifts on the one hand, and
their role in advocating for regional and national policies and
programmes (e.g. the introduction of laws related to reproductive
health in Sub Sahara African countries; the African Union
Maputo Plan of Action) on the other hand. In a second instance,
the author wishes to highlight the long-standing relationship
between a small group of UK and US based INGOs and private
foundations that together influence global sexual and reproductive health policy through advocacy networks.The author concludes that non-state actors play an increasingly significant role in
setting global sexual and reproductive health policy. Non state
actors’ discourse is best understood as a reaction to shifts in
position of dominant state actors (i.e. US), whose views they
chose to reinforce or, at times, to counter. This historical analysis
will be conducted through a desk study of relevant academic
literature, global, regional and national policy documents and an
analysis of funding flows based on e.g. annual reports of NGOs
and private foundations.

5.5 Reproductive health and the millennium
development goals
5.5-144
The effect of application of alcohol 70% and dry cord care on
cord bacterial colonization and umbilical cord separation
time in newborn infants
*M. Nourian1 and F. Allaii
Shaheed Behesti University of Medical sciences, Children, Tehran, Iran

BACKGROUND The umbilical cord is an important bacterial
colonization site, which may occasionally lead to neonatal
infection such as omphalitis and sepsis. Corrected umbilical cord
care is important to prevent infections in neonatal period. The
objective of this study was to compare cord bacterial colonization
and cord separation time among newborns whose cords were
treated with Alcohol %70 versus dry cord care.
METHODS A quasi experimental study was conducted on all
infants consecutively born with normal delivery in the obstetric
wards of two hospitals in Iran. Study subjects were randomly
assigned into two groups, so 36 and 41 neonates had settled into
dry cord care and alcohol groups respectively.
RESULTS The mean time of cord separation in alcohol and dry
cord care groups were 7.39 and 7.6 days after birth, respectively.
A significant difference was not observed in the mean cord
separation time among the two group (P = 0.688). The umbilical
cord contamination by group B Streptococcus was significantly
lower in newborns treated with alcohol (P = 0.042). The umbilical
cord contamination by Staphylococcus epidermis was significantly
decreased in alcohol group (P = 0.02). E. coli contamination was
significantly higher in dry cord care group (P = 0.025). While the
rate of growth Staphylococcus aurous was higher in alcohol group
but no significant differences were detected between two groups of
study.
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CONCLUSION The present study showed the higher rate of
Streptococcus group B, Staphylococcus epidermidis and E.coli
colonization in newborns treated with dry cord care. The relationship
between bacterial colonization and risk of umbilical cord infection
remained unclear. There is, therefore, potential risk in discontinuing
bacterial treatment of the umbilical cord stump in Iran.

5.5-145
Impact of Adolescent Sexual Reproductive Health seminars
among students and apprentices in Bolgatanga, Northern
Ghana
*J. Krugu, A. van Amelsfoort, S. Rondini and J. Leimkugel
Youth Harvest Foundation Ghana, Adolescent Sexual Reproductive Health,
Bolgatanga, Ghana

OBJECTIVES Youth Harvest Foundation Ghana, a local NGO, is
offering Adolescent Sexual Reproductive Health (ASRH) services
to adolescents in the Bolgatanga Municipality. This study aims to
evaluate the impact of these programs among senior high school
students and apprentices.
METHODS Since 2007, YHFG is performing weekly Reproductive Health seminars during the school year with around 50
students per school in all six senior secondary schools in
Bolgatanga. Since 2008 these have been extended to apprentices.
So far, around 600 students and 200 apprentices have completed
the seminars which comprise teaching of basics in reproductive
health, but also include open discussions and various activities.
Both qualitative and quantitative data were collected and
analysed.
These include pre- and post- intervention questionnaires in
particular on family-planning, STDs and HIV/AIDS and vulnerability to sexual violence. Furthermore, observations during the
classes as well as data from the local family planning clinic have
been analysed.
RESULTS Two baseline survey in 2005 with 1005 secondary
school students and 2008 with 198 apprentices have shown a lack
of awareness in many aspects of ASRH. Sexual education is part of
the senior high school curriculum. 27% of the students reported
having had sex before of which 33% have already used a condom.
Although 87% are aware that HIV is a lethal disease the opinion
on condoms are very ambiguous and only 23% name it as
important prevention method against HIV/AIDS. Around 50% of
the apprentices have had sexual education in school or from their
parents.56% have had sex before of wich 46% have used a
condom before. 60% are aware that HIV/AIDS is a lethal disease.
71% name a condom as prevention method. As a result of our
ASRH seminars, we have seen a significant improvement in
awareness and familiarity of the participating adolescents for
family planning methods and HIV/AIDS transmission. Furthermore, an increasing self-confidence and self-determination of the
youth in reproductive health issues has been observed when
assessing their participation in open discussions and their increased
ability to explain methods and concepts to other adolescents.
CONCLUSION The data clearly show the impact of ASRH
programs for the youth in Bolgatanga. In contrast to sexual
education in school or by the parents, the seminars lead to a deeper
understanding and help young people to make responsible choices
in their sexual life.

148

5.6 Access to prenatal and perinatal quality
care
5.6-146
Fertility as a factor of exposure to poverty - the association
between representations of fertility and reproductive health
care utilization: a case-control study
*I. Craveiro1,2 and P. Ferrinho1,2
1
Institute of Hygiene and Tropical Medicine, Health Systems, Lisbon,
Portugal; 2New University of Lisbon, Lisbon, Portugal

OBJECTIVES Studies on attitudes and practices are increasingly
used but not specifically related to the motivations for the use of
reproductive health care (pre-conception, prenatal, delivery and
postpartum) among women of fertile age, living in urban areas and
in different social contexts - of poverty and not poverty. Thus, the
main objectives of this study were: to verify if the representations of
fertility influences the use of reproductive health care; and compare
the access to health care, explaining the patterns of utilization of
reproductive health care among poor and non-poor women.
METHODS The case-control study was conducted in the Lisbon
council (June of 2007 - March 2008), with a random sample of
1513 women of fertile age: 499 cases of women considered very
poor, selected from the database of beneficiaries of RSI (Social
Welfare Payment for Inclusion) of SCML (Santa Casa da Misericórdia of Lisbon); 1014 controls (two controls for each selected
case), 507 poor women selected from the others beneficiaries of
SCML and 507 non-poor women selected from four Health
Centers of the Lisbon council. Data were collected through a semiquantitative questionnaire applied by interview. A total of 1054
women answered the questionnaire (304 cases, 61% and 750,
74% controls). The statistical analysis involved calculation of
central trend measures and multivariate analysis.
RESULTS The study examines the inter relationship between
fertility and poverty, strengthening the importance of representations in the patterns of use of health care. Poor women have lower
pregnancy planning for the last child as compared to non-poor
(P = 0.02), knowing the possible obstetric complications resulting
from this phenomenon. The results show statistically significant
differences in the use of pre-conception and postpartum consultations among non-poor women comparing with very poor and
poor women. Comparing the access to health care of women from
different socio-economic background there are significant differences between the distribution of mean time needed to travel to a
health center and to the nearest hospital (X2 KW(2) = 40.324; p
CONCLUSION The results provided evidence of poverty gradients which affects the patterns of reproductive health care
utilization. We emphasize the importance of the adequacy of
health policies to ensure that vulnerable populations have an
appropriate use of reproductive health care.

5.6-147
Influence of mother educational level on health-seeking
behaviour and antimicrobial consumption for child illness in
two urban communities of Bolivia
*M. Strohmeyer1, A. Bechini2, F. Bartalesi1, H. Gamboa3, C. Kristiansson4,
L. Pallecchi5, Y. Vallejos3, A.L. Villagran6, A. Bartoloni1 and P. Bonanni2
1
Università di Firenze, Clinica Malattie Infettive, Dipartimento Area Critica
Medico Chirurgica, Firenze, Italy; 2Università di Firenze, Dipartimento di
Salute Pubblica, Firenze, Italy; 3Hospital Municipal Camiri, Red de Salud
Cordillera, Camiri, Italy; 4IHCAR Division of International Health,
Karolinska Institute, Stockholm, Italy; 5Università di Siena, Sezione di
Microbiologia, Dipartimento di Biologia Molecolare, Siena, Italy; 6Hospital
Básico de Apoyo, Villa Montes, Bolivia
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OBJECTIVE The study was carried out within the research
activities of the ANTRES project aiming to investigate antimicrobial use and resistance in resource-limited countries. In particular, health seeking behaviour and utilization of antimicrobial
drugs in sick children was investigated in relation to mother’s
school education level in two small urban communities of the
Chaco region, Bolivia (Camiri and Villa Montes, 30,897 and
23,765 inhabitants, respectively).
METHODS The study was carried out in 2002, randomly
selecting 1584 families (794 in Camiri and 790 in Villa Montes)
with a child aged 6–72 months. Information was been collected by
questionnaires investigating i) child’s wellness in the two weeks
before the interview day, ii) health seeking behaviour (none, selftreatment or consultation of a health provider) and type of
treatment (none, natural medicine and/or nonsteroidal antiinflammatory drugs, antibiotics) in case of illness and iii) school
educational level of mothers (illiterate status or completed primary
school, secondary school and superior studies).
RESULTS In Camiri 78% and in Villa Montes 85% of children
had fallen ill in the last two weeks (P < 0,001). The percentage of
mothers that completed primary or secondary school studies was
77% vs 83%, in Camiri and Villa Montes, respectively (P = NS).
Illiterate condition was less frequent (2% vs 6%, P < 0,001) and
superior education more common (17% vs 7%, P < 0,001) in
Camiri than in Villa Montes. When investigating health seeking
behaviour, it was evident that mothers with lower educational
level (illiterates and primary school) were more likely to do
nothing or to give self-treatment to children fallen ill, while
mothers with higher educational level (secondary or superior
studies) preferred to consult a health provider (46% vs 31% in
Camiri, P < 0,001; 47% vs 44% in Villa Montes, P < 0,01). With
regard to antimicrobial consumption, children of more skilled
mothers compared to the lower level group, received more often
antimicrobials in the previous two weeks (16% vs 26% in Camiri;
16% vs 21% in Villa Montes). In Camiri the difference was
statistically significant (P < 0,001).
DISCUSSION Illiterate and superior studies status was more
frequent in mothers from Camiri, probably due to the fact that
only in this city a higher education institution is available. When
investigating health seeking behaviour, it was evident in both cities
that mothers with primary educational level or illiterates were less
frequently consulting health providers and giving less antimicrobials to their children. Given that governmental medical insurance
guaranteed no cost assistance and free drugs to children up to six
years old, these findings probably indicate some barrier in
accessing to local health services and treatment for mothers with
low literacy skills. Supported by the EU, INCO-DEV, Contract
ICA4-CT-2001–10014

and with a functioning system for identifying and following up
defaulters.
METHODS The MMR vaccine is a mixture of three live
attenuated viruses, administered via injection for immunization
against measles, mumps and rubella. The vaccination status of all
kids was verified by reviews of their vaccination records.
RESULTS Experience has demonstrated that, in order to achieve
the greatest possible impact, campaigns should target large kids
populations and should achieve high coverage (at least 90%) with
quality services.Adverse reactions, rarely serious, may occur from
each component of the MMR vaccine. 3% of Bosnian children
develop fever, malaise and a rash until three weeks after the first
vaccination; only 1% develop temporary joint pain.
DISCUSSION Measles, mumps and rubella continues to be a
leading cause of childhood morbidity and mortality in developing
countries and an outbreak threat in the majority of countries.
CONCLUSION Measles fell sharply after immunization was
introduced. Existing evidence on the safety and effectiveness of
MMR vaccine supports current policies of mass immunisation in
Bosnia and Herzegovina aimed at measles eradication in order to
reduce morbidity and mortality associated with mumps and
rubella.

5.8 Miscellaneous
5.8-148
Assessment MMR vaccination in Bosnian refugees, travellers
preschool kids
*A. Bajraktarevic, Z. Mulalic, S. Penava, M. Kakrin, A. Beganovic, Z. Begic,
A. Selimovic and L. Sporisevic
Public Health Institution of Canton Sarajevo, Pediatrics, Department,
Sarajevo, Bosnia and Herzegovina

BACKGROUND MMR will protect most kids from contacting
measles, mumps, or rubella throughout their lives. The implementation of a routine two-dose MMR vaccination schedule is
recommended in Bosnia and Herzegovina with immunization
programmes capable of achieving and sustaining high coverage
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5.8-149
Cervical cancer risk factors in Mozambican women - results
from a case-control study
*B. Rostad
Faculty of Medicine, Department of Public Health and General Practice,
Trondheim, Norway

OBJECTIVES Cervical cancer is the most prevalent cancer in subSaharan Africa. Invasive cervical cancer is the leading cause of
cancer morbidity and mortality in Mozambican women. There is
limited research on risk factors for cervical cancer in sub-Saharan
African populations. The purpose of this study was to identify
socioeconomic, reproductive and sex behavioral risk factors for
cervical cancer.
METHODS The data were derived from a hospital-based casecontrol study of 113 women with invasive cancer and 120 control
women free of any cervical malignancy. Data were collected by
standardized interviews, according to a structured questionnaire,
with the patients, who were successively admitted (in and
outpatients) to the hospital’s departments of oncology (cases) and
gynacology (controls).
RESULTS Between-group comparisons of the women aged 25–59
years, showed substantial differences in socioeconomic, reproductive history and sexual behaviour. Cancer of the cervix was
more prevalent in lower socioeconomic groups, with significantly
increased risk among low educated and illiterate women. There
were significant differences in reproductive health history between
cases and controls. The cancer patients reported more deliveries
(mean number 5.0 and controls 3.3), and among women less than
35 years of age was mean number of deliveries 4.2 cases and 2.7
controls (P < 0.05). A higher proportion of the cancer patients
(62%) than the controls (40%) were less than 20 years at first
delivery (P < 0.01). Cases of invasive cervical tended more
frequently to report no use of contraception. Mean age of sexual
debut was 15.8 and 17.6 cases and controls respectively. The
proportion of women having multiple sexual partners was higher
among the cancer patients. Odds ratios (OR) were estimated with
95% confidence intervals (CI): OR for illiteracy was 17.8 (95% CI
5.15–61.43) compared with ‡ 10 years of schooling. High parity
increased significantly the risk of cancer cervix, ‡ 5 deliveries OR
4.0 (95% CI 2.03–5.44) as to £ 1 delivery. Sexual risk behaviors
were early age at sexual debut £ 15 OR 4.8 (95% CI 2.03-11.35)
reference ‡ 20 years; and ‡ 6 sexual partners OR 5.7 (95% CI
2.08–15.56), reference 1–5 partners.
CONCLUSION These findings showed that low socioeconomic
status, multiparity, early age at first delivery and sexual debut, and
multiple sexual partners were risk factors associated with cancer
cervix in Mozambican women. Initiatives to encourage higher
educational attainment, later age at sexual debut and first delivery,
and limiting number of sexual partners would have a favourable
impact on risk of cancer of the cervix.

5.8-150
An unusual cause of congestive heart failure in an infant in
Ethiopia
*E.R. Bregani1,2, A. Berti2,3, M. Bettinzoli4 and V. Monzani1
Fondazione Ospedale Maggiore Policlinico, Emergency Medicine Division,
Milano, Italy; 2Wolisso hospital, Doctors with Africa CUAMM, Padova,
Italy; 3S. Chiara Hospital, Neonatology Division, Trento, Italy; 4University
of Brescia, Brescia, Italy
1

OBJECTIVES To describe an unusual congenital disease leading
to congestive heart failure in an infant in rural Ethiopia and to
highlight the utility of medical advice and echocardiography in
rural Africa for complicated cases.

ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

151

Tropical Medicine and International Health

volume 14 suppl 2 pp 98–247 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
METHODS Two infants, females, aged 18 and 30 months were
seen in our hospital in Wolisso (south-west Shewa region,
Ethiopia), with a clinical pattern of congestive heart failure, in
March and August 2008 respectively. In both cases the complaints
were long lasting cough and dyspnea, only sometimes associated
wit mild fever. Physical examination, routine laboratory examinations and chest X-ray were performed. Finally the patient
underwent echocardiography with definition of the cause of the
disease.
RESULTS Physical examination showed pulmonary crackles,
hepatomegaly and generalized body swelling in both cases, cardiac
murmur and gallop rhythm in one case; laboratory blood and
urine examinations results were normal; chest X-ray performed in
one case showed marked cardiomegaly and congestive lung
pattern. Echocardiography showed situs viscerum inversus in both
cases, with severe atrial dilation and severe interatrial septal defect,
with normal ventricular dimensions, wall thickness and contractility and no evidence of pericardial effusion. Both infants started
diuretic therapy with only mild clinical improvement.
CONCLUSION Atrial septal defect is one of the most common
congenital cardiac anomalies in patients affected by ‘‘situs inversus’’; in the cases reported no diagnosis should have been possible
in absence of echocardiography. Severe complicated diseases,
especially in children in rural sub-saharian Africa, should be
addressed to hospital advice were specialistic evaluation and
instrumental analysis should be available. Rural hospital in Africa
should be equipped of ultrasound devices and a skilled physician to
identify and select patients whose pathologies could be addressed
to referral hospital in main town, in order to decrease chronic
diseases impact. At present no cardiosurgery divisions are available
in all Ethiopia, but a new dedicated ward will become active in
Addis Ababa Black Lion Hospital to manage cases as the one
described.

5.8-151
Effect of common mineral and/or vitamin supplements on
iron status of donors of a Brazilian human milk bank
*J. Mello Neto1, M. Oshiiwa, P. Carvalho Rondó and M.A. Morgano
State University of Londrina, Histology, Londrina, Brazil

This study evaluated the effect of common mineral and vitamin
supplements taken during pregnancy or breastfeed period, on iron
level in maternal blood and milk of the donors of a Brazilian
human milk bank. A total of 134 lactating women were included
in the study to determine the concentrations of iron in blood and in
mature milk. The donors answered a questionnaire to obtain
obstetric data, including use of mineral and/or vitamin supplements and if this was to treat or to prevent anaemia. Blood sample
was collected for analysis of maternal haemoglobin, iron, transferrin and ferritin. Mature breast milk sample was collected for
analysis of iron. The mothers were divided in three groups: 1- took
supplements to treat anaemia; 2- took supplements to prevent
anaemia; 3- no anaemic mothers (didn’t take supplement and
weren’t anaemic). ANOVA test was applied (comparison between
medias of three groups), and showed that medias of transferrin
were increased in anaemic mothers (group 1), (P = 0,0011);
medias of haemoglobin were decreased in anaemic mothers,
(P = 0,0003); and no difference was observed in milk iron level of
the groups.
According to blood indicators of iron status (haemoglobin and
transferring), our results show that: mothers who had taken
supplements to treat anaemia still were anaemic at the moment of
data collection (20 to 62 days of breastfeeding). However, even
being anaemic, their milks had the same iron concentration
comparing to no anaemic mothers, indicating the capacity of the
lactation system to keep normal level of iron in human milk.
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We advise the development of further epidemiological studies to
confirm these results and to investigate the efficacy of mineral
supplementation to prevent anaemia during pregnancy and
breastfeed period.

5.8-152
Association among vitamin A, iron, zinc and copper of
mature breast milk and blood indicators of the same
micronutrients of donors of a Brazilian Human Milk Bank
*J. Mello Neto, P. Carvalho Rondó1, M. Oshiiwa and M.A. Morgano
State University of Londrina, Histology, Londrina, Brazil

This study evaluated the relationship among vitamin A, iron, zinc
and copper concentration in maternal milk and their indicators in
donors blood of a Brazilian human milk bank. Mature milk of 135
lactating women was collected to determine the concentrations of
vitamin A, iron, zinc and copper. A blood sample was collected for
determination of vitamin A, iron, hemoglobin, transferrin, ferritin,
zinc, alkaline phosphatase, copper and ceruloplasmin. Iron, zinc
and copper were analyzed in breast milk by inductively coupled
plasma-optic emission spectrometry with axial view. Serum
transferrin and ceruloplasmin concentrations were analyzed by
nephelometry; serum iron concentration was measured by a
colorimetric method; serum ferritin was determined by chemoluminescence; hemoglobin was measured by electronic counting
with an automated CELL-DYN 1400 counter; serum copper and
zinc concentrations were analyzed by atomic absorption spectrophotometry. Vitamin A was determined using a Shimadzu highperformance liquid chromatograph (HPLC).
Multivariate linear regression models showed significant associations between concentration of vitamin A in milk and serum
transferrin; between concentration of iron in milk and serum zinc
and transferrin; between concentration of zinc in milk and serum
transferrin, hemoglobin and ceruloplasmin; between concentration
of copper in milk and serum iron, ferritin and ceruloplasmin. The
results show that vitamin A, iron, zinc and cooper can be
associated in the uptake mechanisms to the mammary gland.

5.8-153
Learning from patients with obstetric fistula unsuccessful
repairs
*M. Nathalie and M. Jean
Université Catholique de Louvain, Institut de Recherche en Santé et Société,
Brussels, Belgium

INTRODUCTION Obstetric fistula (OF) is caused by dystocia
without timely qualified medical intervention. The chain of
gender-based and health inequities that underlies this complex
trauma is well known. With the launch of an international
campaign (2003), prevention and treatment increased spectacularly in Africa. Considering OF co-morbidity and ensuing stigmatisation, surgery repair is often perceived as life saving. Yet,
little is known about patients who experience unsuccessful repairs.
Tacking them into account might transform OF care into a longterm undertaking.
OBJECTIVE To gain insight into the consequences of OF unsuccessful repairs for patients’ medico-social future and to highlight
their significance to the health system.
METHODS An analytical observation study with a mixed quantitative and qualitative design was initiated in Mali and Niger
(2008). A cohort of 120 patients was recruited in 5 main OF
reference centres and interviewed through questionnaires. A
follow-up was organized at 6 months at patient’s residence place.
To understand patients’ views, in-depth interviews were conducted
with 20 of them. Care pathway of incontinent patients are
described and related to subjective health evaluation.

ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

Tropical Medicine and International Health

volume 14 suppl 2 pp 98–247 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
RESULTS Patients’ age ranged from 16 to 60 with a median age
of 28 years. Only 17.5% of patients suffered from OF since 1 year
or less, 34.2% lived with it since 1 to 5 years and 48,2% since
more than 5 years. Thirty percent were waiting for - or just had their first surgery while 39.2% already got 2 or 3 and 30.8%
experienced 3 or more surgeries. Six months later, 61.2% still
suffered from incontinence. Among them, 20% had undergone 1
surgery, 41.4% 2 or 3 and 38.6% 4 and more. Half of incontinent
patients were found back in an OF care centre. Some went home
and came back but 33.8% of them stayed in the centre during the
whole 6 months period. Patients’ subjective health evolution and
their low understanding of care appear as a risk of institutionalization or of a life of back and forth in quest for continence.
CONCLUSION The significant numbers of patients still uncured
after several surgeries brings about a new public health issue;
especially as OF surgery is due to increase. Focusing on medicosocial outcome of these specific patients raises questions concerning daily care management and health system prioritization.
Expectation of an ever postponed healing jeopardises patients’
reinsertion as well as tertiary prevention programme implementation. Moreover, patients’ right to information on their curability
and further reproductive health calls for a change in patients/
medical staff relationship. With scare financial and human
resources, African health systems are caught on the horns of a
dilemma: how much should be invest in prevention and surgical
repair without endangering incurable patients’ rights to care?

5.8-154
Challenges for orphans in sibling headed households.
Assessment of interventions to reduce stigma in Rakai
District, Uganda
N. Dalen
Univ Bergen University College/University of Bergen, Health and Sciences/
Centre for International Health, Bergen, Norway

INTRODUCTION This paper is based on a study carried out in
Rakai District, Uganda. The hypothesis of the study is that
orphans living on their own face much greater material and
psychosocial challenges and stigma than other orphans and other
vulnerable children, and thus the main objectives were to initiate,
and evaluate, interventions that could improve the situation for the
children in child-headed households and the community as a
whole. This paper emphasizes the interventions initiated and an
evaluation of the interventions.
METHODS All data in the study was collected through interviews, focus group discussions, written narratives and observations. Heads of households, local leaders, teachers, community
members, health workers and religious leaders gave the base line
information necessary to initiate interventions and contains the
participants’ description of the situation of the orphans inhabiting
sibling-headed households, their requests and their suggestions for
actions. Different types of interventions were initiated: (1)
Repairing or building houses for those most in need of this, (2)
paying school fees including lunch, scholastic materials, uniforms,
etc. (3) helping to start income generating activities, (4) providing
counseling and guidance for children and adults in the community
carried out by a Ugandan community psychologist-this also
included counseling about HIV/AIDS and its impact on orphans
and the society and, (5) a workshop for people at all levels in the
district to create awareness of the situation of orphans in childheaded households, to inform about the interventions and to
evaluate and discuss the way forward. The interventions were
assessed after eight months or more utilizing the same data
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collection tools as for the base line information, except narratives.
The workshop, carried out two years after the first interventions
were initiated served as an intervention as well as an assessment.
RESULTS The interventions initiated have in most cases resulted
in a better relationship between orphans and other community
members, and the children have a brighter view about their future.
Their self-esteem has become higher. The actions of material
character have decreased the children’s psychosocial worries and
survival anxieties. The children feel more welcome in their own
community and some adults even reported that they now saw the
orphans as a resource (like other children) rather than just as a
burden.
CONCLUSION Interventions initiated must be based on needs
presented by those for whom they are intended to help. The
initiation of a comprehensive and multifarious set of activities,
including material, educational, psychosocial and informational
support, is important to improve the situation of orphans in childheaded households and to reduce stigma and the distance between
orphans living on their own and for community members.
Interventions must also be evaluated frequently to make certain
that they work as intended and because, as situations change,
interventions might need adjustment as well.

5.8-155
Action Research to improve the situation of orphans heading
households in Rakai District, Uganda
*N. Dalen
Bergen University College/University of Bergen, Health and Sciences/Centre
for International Health, Bergen, Norway

OBJECTIVES The aim of this study was to initiate and evaluate
actions that might improve the psychosocial situation faced by
children who had lost both parents, mainly due to HIV/AIDS, and
were heading households in Rakai District in Uganda.
METHODS Using Action Research, base line information was
collected through interviews, focus group discussions, narratives
and observation to describe the children’s situations. Heads of
households, local leaders, teachers, community members, health
workers and religious leaders participated in the study. Then
actions were initiated based on the participants’ description of the
situation of the orphans inhabiting sibling-headed households,
their requests and their suggestions for actions. The actions
initiated were of different types; (1) Repairing/building houses for
those most in need of this, (2) paying school fees including lunch,
scholastic materials, uniforms, etc. (3) help to start income
generating activities, and (4) from September 2006 counselling and
guidance for children and adults in the community carried out by a
Ugandan community psychologist. This included counselling
about HIV/AIDS and its impact on orphans and society. These
actions were evaluated after eight months or more utilizing the
same tools as for the baseline information.
RESULTS The actions have in most cases resulted in a better
relationship between orphans and relatives and other community
members. The children have a brighter view about their future and
their self-esteem has improved. The material actions have also
decreased the children’s psychosocial worries and survival anxieties. The children feel more welcome in their own community and
adults reported that these children are now seen as a resource
rather than a burden.
CONCLUSION Initial analysis shows that the initiation of a
comprehensive, multi-pronged set of activities was important for
the psychosocial health of orphans heading households.
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5.8-156
Regional weight-for-age growth references for malaria
endemic areas in Africa, Asia and Latin America to improve
age-based dosing
*D. Hayes1, S. van Buuren2, F. ter Kuile1, M. Stasinopoulos3, R. Rigby3 and
D. Terlouw1
1
Liverpool School of Tropical Medicine, Child and Reproductive Health
Group, Liverpool, UK; 2TNO Quality of Life, Methodology and Statistics,
Leiden, Netherlands; 3Metropolitan University, Storm Research Centre,
London, UK

INTRODUCTION Regulatory development of drug regimens is
based on dosing by weight. In practice however, in developing
countries treatment is often based on age for drugs that are
available at primary health care level. The lack of standardized
procedures to devise age-based proxies for weight-based recommendations contributes to considerable variability in existing antimalarial age-based dose regimens, resulting in some poor, but
widely-used regimens. Creation of safe and effective age-based
regimens requires knowledge of the weight-for-age distribution of
the target populations. We developed growth references for
malaria endemic regions that reflect the actual attained anthropometric status of populations in Asia, Africa, and Latin America,
and explored age-dependent differences between regional and
global weight-distributions.
METHODS Existing weight-for-age data from malaria endemic
countries was used to compile a reference dataset with > 800,000
records. Using a new and innovative two-step modelling method
allowing the use of compiled data with widely varying age ranges
and sample sizes we produced references at both country and
regional levels. The first step modelled country-specific centile
curves through an expanded LMS method taking into account data
mean, spread, skewedness and possible kurtosis while allowing
individual countries to vary in median weight and spread. The
second step defined the regional reference as a mixed distribution
of these country curves, weighted by their population size.
RESULTS We will present the development process and resulting
smoothed weight-for-age growth references for the malaria
endemic regions of Africa, Asia and Latin America. The regional
references deviate substantially from the recently updated 2006
WHO global growth standard and CDC 2000 US growth
reference, with relative age-dependent regional median weights 2065% below the 2000 US reference. This reflects the difference
between actual attained growth of assessed populations compared
to their estimated global growth potential. Age-dependent weightdistributions also differ considerably between regions, with
observed variations in median weight from < 10% in infancy to
> 40% during adolescence, particularly between malaria endemic
regions in Latin America and Asia. These references and the
associated regimen development tool are currently used to review
age-based dose recommendations for anti-malarials, but can apply
to other drugs.

5.8-157
Operational study on Micronutrient Sprinkles
Supplementation to address anaemia in young children in
Nepal
*P. Mathema1, R. Rana2, N. paudyal1, N. Adhikari2, R. Pokharel3, M. Albonico4
and D. Cocorullo4
1
UNICEF, Health and Nutrition, Kathmandu, Nepal; 2Max Pro, Social
Marketing, Kathmandu, Nepal; 3Ministry of Health, Nutrition Section,
Kathmandu, Nepal; 4Ivo De Carneri Foundation, Milan, Italy

OBJECTIVES General malnutrition has been an enduring problem in Nepal. Almost 50% of children currently suffer from
chronic malnutrition. Around 75% of children below 2 years are
also anaemic. Sprinkles are sachets containing a blend of
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micronutrients in powder form, which are easily sprinkled onto
foods prepared in homes. Given that Sprinkles have proven to
drastically reduce anaemia, the Government has decided to
supplement children below 2 years of age with it, linking with
Infant and Young child Feeding (IYCF) promotion. The protocol
adopted for Sprinkles supplementation is 60 sachets within two
months to protect children from anaemia for 6 months. A pilot
operational study was carried out in order to design a programme
for national scale up. The key objectives of the study were to test a
programme approach that would ensure at least one third of
eligible children receive Sprinkles and, among these, 50% of
children consume at least 80% of required sachets (compliance)
within 6 months of field implementation.
METHODS The study was implemented in 16 villages of two
districts. Female Community Health Volunteers (FCHVs) were
responsible for the distribution. After training, FCHVs conducted
mother group meeting to inform community about the importance
of sprinkles and optimum child feeding practices. Mothers with
children age 6, 12, and 18 months were provided Sprinkles. Social
mobilisation activities were also conducted, including tracking of
children by school children to ensure high compliance. To assess
and document the performance, process monitoring activities,
household census survey and focus group discussions with key
informants were carried out.
RESULTS After 6 months, the coverage of Sprinkles was 53%.
55% of the children who received the product consumed more
than 80% of the sachets. Mothers’ knowledge on need to initiate
complementary feeding after 6 months increased from 50% to
97%. More than 85% of infants aged six months were receiving
complementary foods, which is significantly higher than the
national rate of 67%.
CONCLUSION The IYCF community promotion linked with
Sprinkles supplementation approach that was tested has demonstrated a very high coverage and compliance of sprinkles and also
improvement in key feeding practices. Moblisation of community
volunteers for distribution of Sprinkles and counseling on IYCF
issues coupled with school children led awareness creation and
supervision activities were the key factors for the success. Based on
this research a joint strategic plan has been developed between the
Government and UNICEF to scale up this approach nationally.

5.8-158
Nursing care guided by Transcultural Theory: experience
with women in Brazil
F.D.A. Gubert, A.G.M. Costa, S.M. Barbosa, P. Pinheiro and N.F.D. Vieira
Federal University of Ceará, Department of Nursing, Fortaleza, Brazil

INTRODUCTION In Brazil there is a reduction in family size
because of declining fertility and the consequent growth of families
matrifocals. However, issues related to sexual and reproductive
health affect the quality of women’s’ lives, especially in relation to
HIV/STDs, early pregnancy and unsafe abortion in the poorest
women or those with less access to welfare provision and the
Health Promotion due to age or other factors.
OBJECTIVES To propose using the Family Health Program
perceived from the vulnerabilities about sexual and reproductive
health based on the experience of women in this study.
METHODS Fifteen women from 32 to 43 years, users of the
Family Health Unit, located in district of Pirambu in Fortaleza,
Ceará, Brazil. The theoretical reference was the Madeleine
Leininger’s Transcultural Theory. Data collection followed the
Model Observation-Participation-Reflection, semi-structured and
eleven group meetings, addressing issues related to gender,
sexuality and reproduction. The project was submitted and
approved by the Ethics Committee.
ª 2009 The Authors
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RESULTS Factors in the social and cultural community contributes to the negative view of sexuality by participants, which refer
to barriers to dialogue with their partners and families. Experiences during adolescence such as fear and shame were frequently
reported.
CONCLUSION The intervention of the nurse as part of the team
of Family Health Program can contribute to improving self-esteem
and perception of the world of the participants through a
systematic care sensitive, revealing strategies that contributed to
the empowerment, more degree of autonomy and decision-making
power of women.

5.8-159
Epidemiological aspects of Pediculitis in a kindergarten in
Tehran
*M. Aboulhasani, Z. Telmadarraiy, K. Shemshad, M. Soleimani, M. Shademan,
T. Jahangiri Esfahani, N. Hoseini Vasoukolaei and B. Jahangiri Esfahani
School of Public Health & Institute of Health Research, Tehran University
of Medical Sciences.P.OBox:6446-14155,Tehran,Iran, Medical
Entomology & vector control, Tehran, Iran

INTRODUCTION The purpose of the present study was to
determine the prevalence of Pediculus humanus capitis among the
children of Tehran University kindergarten in Tehran city.
MATERIALS & METHODSIn this descriptive analytical study,
201 children were selected randomly. Children were divided into 3
age groups, including 2 years old, 2–4 years old and 4–5 years old.
All groups were examined physically to detect infection to head
lice. The results of the physical examination were recorded in the
pre- designed questionnaires per child. Presence of nit was
characteristic for diagnosis of head lice infection in this study.
RESULTS The infection was detected only in 4–5 years old
children and the overall percentage of the infection was 18 %.
Head lice infection were much commonly in girls rather than boys
with prevalence of 62.5% and 37.5%, respectively. There was
significant relationship between head louse infection with sex,
grade, number of family members, the education level of parents
and job of father (P < 0.05), but there was no significant
relationship between head louse infection with the mother’s job.
CONCLUSION The present study demonstrated a high prevalence of head lice among kindergarten children. Study on transmission of infection, methods of prevention, personal hygiene and
suitable hygienic living place are important criteria in head louse
infection control in children.

6.0 Alert and preparedness
6.2 Surveillance for emerging tropical and
infectious diseases in Europe
6.2-160
Molecular diagnostics for parasitological screening of military
personnel returning from missions
*R.M. Hagen1, S. Graefe1, E. Tannich2, F. Helm1, D. Wiemer1, C. Kreuzberg1,
S. Priesnitz1, P. Scheid3, W. Bock4, M. Mueller5 and M. Fischer1
1
Bernhard-Nocht-Institute for Tropical Medicine, Fachbereich Tropenmedizin am BNI - BwKhs, Hamburg, Germany; 2Bernhard-Nocht-Institute
for Tropical Medicine, Hamburg, Germany; 3Zentrales Institut der Bundeswehr, Koblenz, Germany; 4Zentrales Institut der Bundeswehr, Muenchen, Germany; 5Zentrales Institut der Bundeswehr, Berlin, Germany

OBJECTIVES Diarrhoea remains a major medical impediment
during military missions especially in tropical areas. Despite of
high incidence rates, the etiology generally remains unclear.
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‘Classical’ microbiological and immunological methods (i.e.
microscopy, ELISA, rapid tests) are insensitive or time consuming.
Asymptomatic infection after return poses the risk of re-importation of parasitic infections back to zones of low-endemicity in
Europe. The aim of our study was to assess a new diagnostic
strategy for routine screening for intestinal parasites in returning
UN observers and soldiers after missions abroad.
METHODS Over a period of 18 months from 2007 to 2008,
stool samples were collected from soldiers before or 8–12 weeks
after their return from missions in tropical or sub-tropical regions
while attending a GP for a routine screening. Stool samples were
analysed on a daily basis by microscopic examination and antigen
detection (i.e. ‘care as usual’) and compared with a weekly
performed multiplex real-time polymerase chain reaction (PCR)
analysis on Entamoeba histolytica, Giardia lamblia (intestinalis),
and Cryptosporidium parvum/hominis (Verweij 2004).
RESULTS PCR of 1254 stool samples (of which 174 samples from
soldiers without recent travel history served as ‘controls’) detected
DNA of E. histolytica, G. lamblia and Cryptosporidium parvum/
hominis in 0%, 1.6% (n = 20) and 0.1 % (n = 1), respectively.
The return from Sudan was comparatively frequently associated
with an infection with Giardia (7.5 % of samples, 6/80).
Microscopical investigation only did not detect 17/20 Giardia
infections. The use of an antigen ELISA (r-biopharm) resulted in
false positive findings (3/6) in a subpopulation (n = 565).
Microscopy did not reveal any other pathogenic intestinal parasite
while ‘facultative’ or ‘non-pathogenic’ species (i.e. Blastocystis
hominis, Entamoeba dispar or Endolimax nana) were seen
regularly.
CONCLUSION Our results show that multiplex/realtime PCR is
a reliable tool for parasitological screening. Sensitivity is
considerably higher than classical microscopic procedures, especially in asymptomatic returners when pathogen concentration in
stool is low. With increased detection rates and the potential to
extend the method regarding further parasite targets, and in
combination with fully automated DNA isolation, molecular
high-throughput screening provides an additional tool besides
microscopy.

6.3 Avian flu and the new global threats
6.3-161
Cross-reactive antibodies against avian influenza H5N1 virus
in intravenous immunoglobulin preparations
*S. Pichyangkul1, A. Jongkaewwattana2, A. Thitithanyanont3, P. Ekchariyawat3,
S. Wiboon-ut3, A. Limsalakpetch1, K. Yongvanitchit1, U. Kum-Arb1, R.
Mahanonda4, P. Utaisincharoen3, S. Sirisinha3, C.J. Mason1 and M.M. Fukuda1
1
USAMC-AFRIMS, Bangkok, Thailand; 2National Center of Genetic
Engineering and Biotechnology, Bangkok, Thailand; 3Mahidol University,
Bangkok, Thailand; 4Chulalongkorn University, Bangkok, Thailand

Since its first use over 50 years ago, intravenous immunoglobulin
(IVIG) has been increasingly employed in the treatment of human
immune disorders. IVIG contains a wide variety of antibodies
against viruses and bacteria. In this study we show that IVIGs from
three commercial sources contain antibodies against human
influenza hemagglutinin (HA), neuraminidase (NA) and matrix 2
ectodomain (M2e). In addition, these antibodies were crossreactive to avian NA (N1) and M2e derived from H5N1 viruses.
All IVIG tested were able to neutralize H5N1 replication in vitro.
Our findings highlight the heterosubtypic immunity against
influenza A virus of IVIG, and this may provide support for the use
of IVIG as adjunctive treatment of severe H5N1.
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6.3-162
Role of Regional Public Health Institutes of the Republic of
Slovenia in Influenza Pandemic
*K. Turk1, Z. Simonović1, M. Kovačević1, A. Melink2
1
I Institute of Public Health, Department of Epidemiology, Maribor, Slovenia;
2
Health Care Center Maribor, Department of Pediatrics, Maribor, Slovenia

BACKGROUND Occurrence of flu pandemic represents one of
the most serious health threats. For that reason, every state has
prepared plans how to react in case of threatening pandemics.
Influenza cases are measured to prevent rapid spread of novel
influenza virus. First cases of pandemic influenza virus in Slovenia
would presumably be imported from abroad.
METHODS We reviewed national and regional pandemic preparedness plans in Slovenia to describe duties of public health
professionals (field epidemiologists) in case of occurrence of
human cases of pandemic influenza virus.
RESULTS In Slovenia, regional public health institutes (RPHI)
have main role as coordinators of activities of all regional health
care institutions, in surveillance of cases, in investigation of first
notified cases, in prescribing chemoprophylaxis and in communicating with general and professional public. After notification of
suspected or probable human cases of novel influenza virus by
clinician, regional epidemiologists collaborate closely with virologists of national laboratory for virus infections to confirm the
case. Epidemiologists conduct investigations of suspected, probable, and confirmed cases as soon as possible. After the end of
illness they collect information about the course and outcome of
disease, possible complications and analyze relevant data. They
also conduct close contact surveillance and are responsible for
rational prescription of antiviral prophylaxis for close contacts of
confirmed cases in risk. Important task of regional public health
professionals is also to communicate with involved individuals and
with wider public about general preventive measures.
CONCLUSIONS In Slovenia RPHI have a diverse range of
responsibilities and duties in case of importation of pandemic
influenza virus into the country, especially in order to prevent the
rapid spread of the virus in the beginning of epidemic as well when
epidemic is widespread.

6.6 Arboviral diseases
6.6-163
SeroprevalenceofWestNileInTunisia:aretrospectivestudyon
blood donors in the governorate of Sfax (Centre of Tunisia)
*I. Dhifallah1, O. Bahri1, N. Ben Alaya-Bouafif2, H. Fekih3, J. Gargouri3 and H. Triki1
Laboratory of Clinical Virology – Pasteur institute of Tunisia2Laboratory
of Epidemiology – Pasteur institute of Tunisia3Center of blood transfusion
– Sfaf, Tunisia

1

OBJECTIVES West Nile virus (WNV) is an arbovirus classified
into the family of Flaviviridae, genus Flavivirus. It is responsible of
neurological diseases that occurred frequently as outbreaks and
considered as an emerging infection in different regions of the
world. In Tunisia, two outbreaks of meningo-encephalitis due to
this virus occurred, in 1997 and 2003. The governorate of Sfax
(centre of Tunisia) was affected by these both epidemics. The
objective of this study is to determine is the virus is endemic in the
country or is introduced occasionally.
METHODS This study is a retrospective study done in the
governorate of Sfax. It targeted 1779 blood donors recruited
during the period from 2000 to 2007. Sampling is representative of
the entire governorate and age of subjects is from 17 to 88 years
old. For all patients, specific IgG for WNV were detected by
indirect ELISA.
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RESULTS Global seroprevalence is estimated to 5.45% (n = 97/
1779). It is varied from year to year; it is significantly high on 2003
(8.82%) and 2006 (10.65%). Prevalences were also distributed
differently within age groups and type of region. Prevalences were
significantly higher in the internal region (3.2%) than in coastal
region (1.92%) (P < 0.05). Individuals aged from 20 to 40 years
old (1.64%) and over 60 years old (2.76%) were more infected
than other age group.
CONCLUSION Our results suggest that WVN is non endemic in
Tunisia but circulates irregularly with occasional introductions.
The mechanism for these introductions is probably through
migratory birds infected by WNV with transmission of the virus to
local birds of mosquitoes. This study incited us to establish an
active surveillance for the WNV in order to prevent its introduction or to limit its circulation.

6.6-164
Is Toscana virus circulating in Tunisia?
*O. Bahri1, O. Fazaa1, A. Bouattour1, N. Ben Alaya - Bouafif1, M. Bouloy2 and H. Triki1
1
Institut Pasteur of Tunisia, Tunis, Tunisia; 2Pasteur institute of Paris, France

OBJECTIVES Toscana virus (TOSV) Phlebovirus belongs to the
family of Bunyaviridae. It is transmitted by snadflies, particularly
Phlebotomus perniciosus and Phlebotomus perfiliewi. This virus
circulates largely in Mediterranean countries and causes frequently
outbreaks of aseptic meningitis and meningo-encephaltitis. In Tunisia, no data is available about the epidemiology of this virus. The
objective of this study is to determine if TOSV circulates or not in the
country and what is its implication in neurological diseases.
METHODS A total of 262 (83 sera and 179 cerobrospinal fluid –
CSF-) samples was investigated. These samples are colleted, during
January 2003 to December 2008, from Tunisian patients with
neurological diseases. All samples were tested negative for
enterovirus, Herpes Simplex virus and West Nile virus. Detection
for IgM and IgG specific to TOSV was done by ELISA tests.
Specific IgG were also searched in serum collected from 215
healthy individuals aged from 2 years to over than 65 years in
order to determine the seroprevalence of TOSV in the region.
These individuals are originated from Mahdia (central region) and
Tataouine (southern region).
RESULTS Specific IgM for TOSV were detected in 7.25% of patients
with neurological diseases (18 cases). These recent infections were
distributed throughout the study period (5 in 2003, 6 in 2005, 2 in
2006, 2 in 2007 and 3 in 2008). Patients were originated, in the
majority from the central region. IgG were isolated in 22 cases
(8,39%). For prevalence of TOSV, it is about 5.82% in the south of
the country (Tataouine) and 23% in the centre (Mahdia).
CONCLUSION Our study suggests that TOSV circulates in the
country and is frequently implicated in neurological diseases. This
circulation of virus is important especially in the coastal region. These
resultsincitedtoincludeTOSVasoneoftheviraletiologiestotargetin
the diagnosis of viral meningitis and encephalitis in the country.

6.7 Miscellaneous
6.7-165
Prevalence of trichomoniasis in the patients admitted to
outpatient clinics in Hamadan, west of Iran and relationship
between clinical diagnosis and laboratory findings
*M. Fallah, S. Rabiee and F. Zahabi
University of Medical Science, Parasitology and Mycology, Hamadan, Iran

OBJECTIVES Trichomoniasis is recognized as a major sexually
transmitted disease in the world and has highest prevalence and
incidence of any STD. Prevalence strongly related to cultural and
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social norms in different societies, in relation to sexual partnership, monogamy or polygamy. Our objective was to describe the
prevalence and natural history of infection and correlation of
clinical signs by parasite detection.
METHODS From February 2006 to March 2007, in a cross
sectional study, clinical and wet mount examination, along with
culture, were performed on 600 women attending private outpatient clinics. Trichomoniasis marked on the basis of major clinical
symptoms. Diagnosis confirmed using wet mount microscopically
and culture in Diamond medium.
RESULTS Only 6/600, (1%) of patients were positive for
Trichomonas vaginalis by wet smear and culture as well, which
clinically diagnosed trichomonal vaginitis. The mean age was
33.6 ± 9.7 y, however, majority were married and non-pregnant.
Some infected cases were divorced. A strong relationship was
observed between clinical diagnosis and laboratory findings.
CONCLUSION Because of special cultural background, the
vaginal trichomoniasis is not a major problem in this population
and clinical diagnosis is efficient for treatment decision.

6.7-166
Neglected Tropical Disease; New Opportunity on
International Health Development
R. Sukhyun
Chonbuk National University, Medical School, Rapport, International
Cooperative Group, Jeonju, Republic of Korea

The neglected tropical disease effect an estimated 1 billion people,
most of them in un-developed countries with hot and humid
climates. The intervention of these diseases proves cost effective
compared with other communicable diseases. This article reviews
the status and trends of controlling neglected tropical diseases for
informing international health development related personnel of
emerging global issues.

6.7-167
Advancements in stem cell therapy as a leap forward for
some tropical diseases
*M. Welcome Osain and V. Pereverzev Alexceevich
Belarusian state medical university, Human physiology, Minsk, Belarus

With the latest advancements in stem cell therapy, the treatments
for some neglected tropical diseases might be highly prospective
and will serve as additional therapy to the normal traditional
pharmacotherapy. Sometimes, the late treatments for disease like
meningitis, which might cause at the long run degeneration of
tissues, might need stem cells as a panacea. It is true that stem cells
will not serve only for the tropical diseases, but also for others like
the problem of chronic alcoholism among children which has
become a problem in some tropical countries. The regenerative
ability of stem cells to restore damaged tissues is a promising area
of research in tropical medicine. Stem cells growth factors,
including its paracrine effects can be extremely useful in regenerative tropical medicine. Stem cell therapy will enhance child health
and better the treatment procedures for tropical diseases; we
therefore encourage an extensive research in tropical medicine
using stem cells not only for degenerative diseases of organs and
tissues like Parkinson disease etc, but also as additional treatment
procedures for some infectious diseases that might result in tissue
degeneration.
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6.7-168
Use of landscape metrics to relate malaria disease cycle as
part of tropical coastal wetlands functioning
*S. Ramos Oropeza and L. Delgado-Petrocelli
Universidad Central De Venezuela, Unstituto de Zoologia y Ecologia
Tropical, Caracas, Venezuela

BACKGROUND Tele-epidemiology is nothing else than a research branch, within the eco-epidemiology, focused in spatial
patterns of widespread diseases. Use of information of land surface
gathered from satellital optical multispectral images, permits
interpretation of spatial patterns. Landscape ecology theory
determined the framework to relate pixel distribution of digital
images with real system conditions, including disease as a subsystem of a determined region, with a perception level determined by
the kind of spatial image resolution used in the study.
METHODS A statistical analysis was performed throughout the
resulting hybrid classified Landsat 7TM+ image to separate regions
with different landscape patterns as well as data of physical and
biotic environmental variables, including malaria incidence gathered
in surveying field trips from years 1999 to 2008. Further, dominance,
contagious, and fractal dimension metrics were calculated and
used as indicators to measure the spatial difference for malaria
incidence to establish characteristic spatial patterns of malaria,
widespread in the Paria Peninsula, State of Sucre, Venezuela.
RESULTS Field data collected reinforced the hypothesis that
recent man-induced changes on landscape patterns favors survival
of the mosquito (Anopheles aquasalis), the malaria vector in this
region. It results in an increment on the probability of effective
encounters of infected mosquitoes with human hosts.
CONCLUSIONS Consequently, malaria prevalence increased in
the region. On the basis of these sets of events, it is necessary that
surveillance and control policies must take them into account and
should implement measures directed to reduce immature population stages of the mosquito vector, contributing in this way to
maintain low levels of epidemic risk on human communities,
reducing the expression of so-called malaria local foci. Similarly,
such practices reinforce the idea that a more effective epidemiologic control must result from considering the specific ecological
features of each locality into policy design, and thus, a major
effectiveness may be reached in comparison with a generalized
control based solely in the reduction of adult mosquito populations on critical malaria foci.

6.7-169
Malaria Disease and Enso Variability Analysis using GIS tools
in Sucre State, Venezuela
*L. Delgado-Petrocelli1, K. Cordova2, S. Ramos1, V.H. Aguilar2 and D.
Hernandez2
1
Universidad Central de Venezuela, Instituto de Zoologia Tropical, Caracas, Venezuela; 2Universidad Central de Venezuela, Inst de Geografia y
Desarrollo Regional, Caracas, Venezuela

BACKGROUND The last decade has seen an unprecedented
acceleration of environmental and climate changes worldwide.
These processes impact the dynamics of natural systems and
particularly those components associated with human communities, such as vector-borne diseases. Patterns of environmental and
climate variables altered by global change, as reported by the
Intergovernmental Panel on Climate Change (IPCC), affect tropical diseases, such as malaria, a complex system in which
environmental variables operate synergistically on its dynamics,
provoking re-emergence and emergence in new sites. ENSO events
also affect malaria incidence.
METHODS Venezuela’s north-eastern focus of malaria includes
mainly the state of Sucre, which is divided into 15 municipalities. The

157

Tropical Medicine and International Health

volume 14 suppl 2 pp 98–247 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
work scale, 1:100000, a regional scale used for its study, generated
basic cover layers using MapInfo 7.5. The database built included
malaria cases (1986–2001) and SOI climate variability (warm,
neutral, and cold ENSO phases, and intensity levels), and data was
explored with Minitab 14 and analyzed by geospatial techniques.
RESULTS GIS-generated thematic maps made possible the analysis
between malaria cases and ENSO intensity by decade and municipality, which indicated that moderate ENSO phenomena (warm and
cold phases) had a significant effect on the malaria spatial expression.
CONCLUSIONS Significant differences in malaria incidence were
found particularly in the ENSO cold phase (La Niña) with
moderate intensity. These findings must be taken into account in
future surveillance and control programmes to reduce vulnerability
in human settlements.

6.7-170
Strengthening Integrated Surveillance System in Riau,
Bengkulu, and North Sulawesi Provinces, Indonesia
*I.F. Damayanti1, D.M.D. Herawati1,2 and L.P. Putri2
1
Center of Health Service Management Medical Faculty, GMU, Public
Health, Yogyakarta, Indonesia; 2Medical Faculty, GMU, Public Health,
Yogyakarta, Indonesia

OBJECTIVE To strengthen the capacity of health officers in
carrying out integrated surveillance and response.
METHOD We carried out an operational study employing
qualitative method in three selected Provinces; Riau, Bengkulu,
and North Sulawesi. In each Province, two districts were selected
based on the fiscal capacity to enable comparison of districts with
high and low fiscal capacity districts. The study was carried out in
five phases: Phase 0. Training of surveillance officers; Phase 1. Post
training evaluation; Phase 2. Commitment building strategy
development; Phase 3. Surveillance-response system design; and
Phase 4. Surveillance-response system implementation.
RESULT Surveillance activities prior to our intervention were
focused more on diseases rather than risk factors, thus the
responses have been geared toward clinical management rather
than measures to prevent risk factors. The main weakness of the
participating health offices were mainly in case detection and rapid
response. There was a clear need of an integrated surveillance
support unit that coordinate the implementation of surveillanceresponse system, starting from data entry, checking, confirmation,
analysis, interpretation and formulation of recommendation for
immediate and planned responses for the head of the health office
and the head of the district/province. The development of
electronic bulletins was very useful for communication and
advocacy purposes. Surveillance-response activities were clearly
underperforming in areas with low fiscal capacity and low
commitment due to insufficient budget.
CONCLUSION Development of an integrated surveillance-response system needs to be done in a sustainable manner and
coupled with development of incentive mechanisms. Provinces/
district with high fiscal capacity and commitment showed more
rapid progress in carrying out surveillance-response activities and
development of epidemiology bulletin.

6.7-171
A survey of ticks infesting domestic ruminants in East
Azerbaijan province, Iran
*Z. Telmadarraiy
School of Public Health and Institute of Health Research, Tehran University
of Medical Sciences, Medical Entomology and Vector Control, Tehran, Iran

INTRODUCTION Ticks are blood-sucking arachnid ectoparasites of livestock which transmit different pathogens to animals
and human resulting huge economic losses.

158

METHODS A survey on tick fauna affecting cattle, sheep and
goats was done in East Azerbaijan, a province in northwest of Iran
with sheep-raising importance, during winter 2005 to autumn
2006 in 22 randomly selected villages from both mountainous and
plateau regions of the province. Ticks were collected with cluster
sampling method, after collection they were identified by
morphological characteristics using stereomicroscope device and
national identification key.
RESULT Tick infestation was detected in 80 (9.06%) out of 883
sheep, 2 (2.47%) out of 81 goats and none of the 57 examined
cattle, Totally 340 ticks were collected From 82 livestock. About
seasonal occurrence, Most of the ticks (64.11%) were found in
spring and 15.60%, 13.24% and 7.05% were collected in summer,
autumn and winter respectively. Tick occurrence was mostly
(71.76%) in mountainous and 28.24% in plateau regions. Among
all ticks collected, eleven hard tick species namely Hyalomma
anatolicum (2.6%), Hy. Asiaticum (6.5%), Hy. Detritum (1.5%),
Hy. Dromedarii (12.9%), Hy. Marginatum (16.2%), Rhipicephalus bursa (6.8%), Rhipicephalus sanguineus (6.2%), Dermacentor marginatus (25.6%), Haemaphysalis sulcata (1.2%),
Haemaphysalis concinna (0.3%), Haemaphysalis punctata (0.3%)
and one soft tick species, Ornithodoros lahorensis (20%), were
identified. The genus Hyalomma and the genus Haemaphysalis
had the most and least prevalence, respectively. Dermacentor
marginatus was observed as the most abundant tick (25.6%),
whereas Haemaphysalis concinna (0.3%) and Haemaphysalis
punctata (0.3%) were rare species.
CONCLUSION This study showed a great number of tick species
including important vectors of pathogens of veterinary and public
health importance in this region, also These data contribute to the
understanding of geographical and seasonal distribution of tick
species infesting ruminants in the study area, which could help
farmers and health authorities monitor ticks more effectively.

6.7-172
A survey of tick infesting domestic ruminants in Yazd
Province, Iran
*Y. Salimabadi1, Z. Telmadarraiy1, A.A. Hadad zadeh2 and H. Poormirzaee2
1
School of Public Health and Institute of Health Research, Medical
Entomology, Tehran, Iran; 2Veterinary Office of Yazd Province, Veterinary
Department, Yazd, Iran

INTRODUCTION Ticks are the main vector for transmission
different phatogens to human and animals. A survey on tick fauna
affecting camel, cattle, sheep and goat was done in Yazd, a
province in center of Iran, during summer 2008 to winter 2009.
METHODS During this study 20 villages from both mountainous
and plateau regions of the province were selected randomly. Ticks
were separated from the body of infested animals and transported
to laboratory of medical entomology and were identified with a
local identification key.
RESULTS Four hundred and ten ticks were collected which all of
them were in family ixodidae, the ticks were classified into 3
genera and 7 species: Hyalomma (97.3%), Rhipicephalus (2.43%),
Dermacentor (.27%). The species of genus Hyalomma were Hy.
dromedrii (50.1%), Hy. anatulicum, (19.1%), Hy. marginatum
(15%), Hy. detritum (10%), Hy. asiaticum (3.1%). Genus
Rhipicephalus comprised of Rh. sanguineus (2.43%) and genus
Dermacentor, D. marginatus (.27%). The genus Hyalomma had
the most prevalence. Their highest seasonal frequency occurred in
summer. Tick occurrence was mostly (99%) in plateau and just
(1%) in mountainous. Most of the ticks (49%) were collected on
camel and (51%) on three other host animals.
CONCLUSION This study and data contribute to the understanding of seasonal distribution of tick species infesting domestic
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ruminants in the study area for choose the appropriate tick
management program control.

6.7-173
Tick infestation rate of sheep and distribution of ticks in
Abdanan, Ilam province, Iran, 2008
*A. Nasiri1, Z. Telmadarraiy1, S. Chinikar2, H. Vatandoost1, M.A. Oshaghi1,
M.M. Sedaghat1, A. Darvish3, N. Hosseini Vasoukolaei1 and M. Motiei1
1
School of Public Health & Institute of Health Research, Tehran University
of Medical Science, Department of Medical Entomology and Vector
Control, Medical entomology and vector control, Tehran, Iran; 2Pasteur
Institute of Iran, virology, Tehran, Iran; 3Ilam Veterinary office, veterinary,
Ilam, Iran

INTRODUCTION Ticks play a significant role as a vector of
pathogens of domestic animals and they are considered as the main
vector for transmission of various diseases to human being.
Ilam province including Abdanan city is one of the most
important husbandry centers in western region of Iran. This study
was conducted to determine tick infection rate of sheep in
Abdanan.
METHODS Sampling was performed seasonally in 19 village
through one year during spring 2008 – winter 2008 and 1095
sheep were selected and tested for tick infection. After collection
ticks were identified by morphological characteristic using stereomicroscope device.
RESULTS Tick infestation was detected in 125 (11.41 %) out of
1095 sheep. The spatial infection rate was (36.8%) in spring,
(16.8%) in summer, (32.8%) in autumn and (13.6%) in winter
respectively. Most of the infested sheep were 4 years and more
than 4 years old and a few of them were younger than 1 years old.
Infestation rate was seen (56%) in female sheep and (44%) in male
sheep. Totally 864 ticks were collected on sheep which were
classified in Ixodidae ticks family. They belong to two genera,
Hyalimma (99.77 %) and Haemaphisais (0.23 %) and to 5 species
of Hy. marginatum (44.68%), Hy. anatolicum (43.17 %) Hy.asiaticum (6.36 %), Hy. Dromedarii ( 5.55 %) and Ha. Sulcata (
0.23%). The highest tick seasonal activity were observed in spring
(36/46 %) and the lowest seasonal were in winter (11.57%). The
rate of tick frequency in mountainous region was 48.15% and it
was 51.85% in plateau regions.
CONCLUSION In this survey we found several tick species which
are important in causing lots of diseases in sheep and human, also
were able to understand seasonal and geographical activity and
host preference of ticks. This would enable scientists to make
better strategies for tick control.

6.7-174
2-Hydroxyphenacyl azoles and related azolium derivatives as
antifungal agents in vitro
S. Emami1, A. Foroumadi2, M. Falahati3, E. Lotfali3, S.-A. Ebrahimi4, S. Rajabalian5,
A. Shafiee2 and *S. Farahyar3
1
Mazandaran University of Medical Sciences, Department of Medicinal
Chemistry & Pharmaceutical Sciences Research Center, Sari, Iran; 2Tehran
University of Medical Sciences, Department of Medicinal Chemistry, Tehran, Iran; 3Iran University of Medical Sciences, Department of Medical
Parasitology and Mycology, Tehran, Iran; 4Iran University of Medical Sciences, Department of Pharmacology, Tehran, Iran; 5Kerman University of
Medical Sciences, Kerman Neuroscience Research Center, Kerman, Iran

the antifungal activity of newly synthesized a series of 2-hydroxyphenacyl azole and 2-hydroxyphenacyl azolium compounds.
METHODS Antifungal activity of the new agents against Candida
albicans, Saccharomyces cerevisiae, Aspergillus niger, Microsporum gypseum was investigated by agar dilution and colorimetric
methods.
RESULTS The result showed that some of the compounds
exhibited a better antifungal activity than fluconazole. Most
derivatives showed significant in vitro antifungal activities against
tested fungi with low MICs values,(in the rang of 0.25–32 mg/ml)
compared to the reference drug fluconazole. The most active
compounds were also assessed for their cytotoxicity using MTT
colorimetric assay on normal mouse fibroblast (NIH/3T3) cells.
The results of antifungal activity and toxicity tests indicated that
these compounds display antifungal activity at non-cytotoxic
concentrations.
CONCLUSION 2-hydroxyphenacyl azole and 2- hydroxyphenacyl azolium compounds have been identified as a new class of azole
antifungal agents with good spectra of activity.

6.7-175
Study on fungal flora in midgut of larvae and adult of malaria
vector, Anopheles stephensi
*L. Tajeddin1 and H. Baseri
School of Public Health and Institute of Health Research, Tehran University of
Medical Science, Medical Entomology and Vector Control, Tehran, Iran

INTRODUCTION Many microorganisms in midgut of mosquito
challenge not just their host but also other pathogens present in the
midgut. Mosquito transmission pathogens such as malaria parasites, presence of non-pathogens microorganisms like fungal flora
may therefore be crucial in the interaction between vectors and
pathogens. This is the first report on fungal flora in midgut of adult
and larvae of Anopheles stephensi and possible stadial transmission of fungal from immature stages to adults. Different stains of
Anopheles stephensi were reared in insectory and objected to
determine fungi flora in their midgut.
METHOD The midgut paunch of mosquitos’ adults and larvae as
well as breading water and larvae food samples transferred on
subaru-dextrose agar, in order to detect the environment fungus.
Secondly, a smear of fungus was prepared by picking up a small
piece of a fungi colony and fixed onto a slide by mild flame. Then
the fixed fungus stained with methylene blue for 30 to 60 sec and
washed with water. The fungi were surveyed perpendicularly
under 100X eyepiece of microscope.
RESULTS Although four fungi, Aspergillus, Rhizopus, Geotrichum and Sacharomyces were found in the food and water, only
Aspergillus was observed in the mudgut of larvae. No fungus was
found in midgut of the adults.
CONCLUSION These results indicate that the midgut environment of adults is not compatible for the survival of fungi but
the larvae midgut may contain few fungi as a host, or even
pathogen.

INTRODUCTION The incidence of invasive fungal infection has
been increasing for two decades. A matter of concern in treating
fungal infections is the limited number of efficacious anti-fungal
drugs. Many of the drugs currently available are toxic and produce
recurrence because they are fungistatic and not fungicides, or lead
to the development of resistance due to the prolonged periods of
administration. In order to seek new anti-fungal agents we assessed
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4.1 Antibiotic resistance
4.1-003
Etiologic agents and extended-spectrum beta-lactamase
production in urinary tract infections
R. Ramazanzadeh
Faculty of Medicine, Kurdistan University of Medical Science, Department
of Microbiology and Virology, Sanandaj, Iran

OBJECTIVE Urinary tract infection is among the most common
nosocomial and community acquired. In this study, we aimed to
determine the frequency of extended spectrum beta lactamase
(ESBL) producing isolates.
MATERIALS AND METHODSThis study was conducted at
Faculty of Medicine, Kurdistan University of Medical science,
Sanandaj, Iran. From September 1st 2007 to September 1st 2008,
isolates were collected from urinary tract of 301 patients who were
referred for Toohid and Beesat Hospitals. ESBL-production was
tested by the double-disc synergy method and more confirmed by
PCR amplification.
RESULTS Out of 188 isolated microorganisms Escherichia coli
(80%) was most frequent. ESBL production was determined in
14.5% of clinically gram negative isolates. CTX-M type was most
prevalent type (12.7%) and SHV and TEM type were in the next
ranks.
CONCLUSION In Conclusion, our data indicate the spread of
ESBL type in clinically gram negative isolates in urinary tract
samples collected from Sanandaj two general hospitals.
KEYWORDS Urinary tract infections, extended-spectrum b-lactamase (ESBL), Escherichia coli

4.1-004
Antibiotic resistance pattern on beta hemolytic (A)
streptococci among Rafsanjan’s secondary school pupils in
2008
F. Mohseni Moghadam
University, Health services, Rafsanjan, Iran

OBJECTIVE Group A beta hemolytic streptococci (GABHS) are
potentially pathogenic bacteria which cause various infections
among children and such as Rheumatic fever and Acute Glomerulonephritis. This dangerous complications determine significance
of diagnosis and timely treatment of disease. The aim of this study
was to assess the rate of streptococcus carriers in secondary
students and also to determine the pattern of resistance of
antibiotics in this bacteria
METHODS This cross sectional study was conducted on 395
children randomly selected from secondary school pupils and
studied by taking specimens in several stages. Inclusion criteria
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were: no tonsillectomy history, no recent use of antibiotics, sore
throat and infection symptoms in upper respirectory system in
student and family in recent week by history and physical
examination. With a sterile swab was taken a specimen from each
toncil and posttonsil fossases and we transferred it in Carry Blair
to laboratory. We cultured immediately speciments on Blood agar
containing 5% defibrin fresh blood of sheep. The separated
colonies with beta were accepted as streptococcus beta hemolytic
A both with culturing on Blood agar containing supplement of
disincentive growth in another bacterias and with using catalase
test sensitivity to Bacitracyn 4%and resistance to co-trimoxazole.
Antobiogram tests were done with penicillin, cephalotin, erythromycin, azithromycin, tetracyclin, ampicillin, amoxicilin and
vancomycin. Results were classified according to charts into
sensitive, semisensitive and resistant.
RESULTS Of all 395 included participants, were 191 girls
(48.4%) and 204 boys (51.6%). Throat cultures of seven children
(1.8%) were positive for Beta hemolytic (A) streptococci. Afflunce
of Streptococcus beta hemolytic A carrciers asymptomatic was
1.8%. Obtained streptococcus were semisensitive and resistant to
Penicillin. They were sensitive to Tetracyclin 42.8%, Azithromycin
28.6%, Ampicillin and Erythromycin 14.3%.
CONCLUSION There is a probability of resistance to penicillin.
We advise meass education campaigns on the use of antibiotics in
the media. We also suggest to perform further studies in other
seasons, especially winter.
KEYWORDS Beta hemolytic (A) streptococci, asymptomatic
carriers, pharengitis

4.1-005
Evaluation of extended spectrum beta lactamase (ESBL)
among isolated uropathogenic Escherichia coli in Aliebne
Abitaleb Hospital in Rafsanjan city, Iran
M. Tashakori1, M. Farokhnia2, E. Tavakoli yazdi3, T. Mirzaei1, H. Yousefi1,
F. Mokhtari1 and A. Mohyaddini1
1
Rafsanjan university of medical science, Lab Science, Rafsanjan, Iran;
2
Rafsanjan university of medical science, infectious diseases, Rafsanjan,
Iran; 3Bahhonar university, Enginering, Kerman, Iran

INTRODUCTION Escherichia coli, the most common member of
the family Enterobacteriaceae in urinary tract infections, has
showed increasing resistant to antibiotics and caused some
therapeutic problems. Antibiotic resistance varies according to
geographic locales and is directly proportional to the use and
misuse of antibiotics. Understanding the impact of drug resistance
is of critical importance as the changing rate of antibiotic
resistance in gram negative bacilli. Production of extended
spectrum beta lactamase (ESBL) is the most common mechanism
of antimicrobial resistance in gram negative bacilli. ESBL are
enzymes hydrolyse oxyimino beta lactamase like ceftazidime,
cefriaxone, cephotaxime and monobactam but have no effect on
cephamycins carbapener and related compound. Beta lactam
antibiotics, including third-generation cephalosporins, are frequently used for the treatment of infections both in community
and hospital setting in Iran. With reports on high prevalence of
ESBL production in members of Enterobacteriaceae and paucity of
information on different parts of Iran, we conducted this study to
determine the prevelance of ESBL production among isolated
uropathogenic E. coli as well as their antibiotic susceptibility to
newer agents.
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METHODS From May to September 2008, a total of 146 E. coli
were collected from urine culture of suspected patients with
urinary tract infections. Isolated organisms were identified by
standard biochemical and microbial tests. Antibiotic susceptibility
test was done by disc diffusion method. Isolated E. coli that were
resistant to third generation cephalosporines were tested for ESBL
phenotype by double disc synergy test method. Susceptibilites of
these isolates to newer antibiotics were also determined.
RESULTS AND CONCLUSIONS From 1634 urine samples of
suspected patients with UTI, 146 uropathogenic E. coli were identified
by conventional techniques. 19.86% (29/146) of the isolated E. coli
showed resistance to third generation cephalosporines. Of these
isolates, 16 were found to be ESBL producer. ESBL E. coli showed coresistance with other antibiotics. The resistance rate of 56.25%,
92.75% and 100% is seen against ciprofloxacin, cotrimaxazole and
cephalotin respectively. Susceptibilities to meropenem, imipenem and
cefepime were (100%), (100%) and (60%) respectively. Such studies
need to be done in various geographical regions of the country for
better management of infection.
KEYWORDS Extended spectrum beta lactamase, E. coli, urinary
tract infection.

4.1-006
Prevalence of Staphylococcus aureus nasal carriers prevalence
and antibiotic resistance pattern in clinical wards staff in
Ali-Ebne Abitaleb Hospital, Rafsanjan
*N. Zia Sheikholeslami1, M. Rezaeian2 and S. Nazemi3
Rafsanjan Medical University, infectious disease, Rafsanjan, Iran;
2
Rafsanjan Medical University, Social Medicine, Rafsanjan, Iran;
3
Rafsanjan Medical University, Radiology, Rafsanjan, Iran

1

INTRODUCTION Prevalence of Staphylococcus aureus nasal
carriers prevalence and antibiotic resistance pattern in clinical
wards staff in Ali-Ebne Abitaleb Hospital, RafsanjanStaphylococcus aureus carriers are one of the important causes of
nosocomial infections. Multiple antbiotical resistance is a problem
due to treatment and eradication this infection. According to the
studies, medical and health workers, have constantly been
considered as source of nosocomial infections. The aim of this
study is determination of the prevalence of the nasal carriers of
staphylococcus aureus and antibiotic resistance in clinical wards
staffs in ali – Ebne abitaleb Hospital, Rafsanjan.
METHODS This cross-sectional study was done in clinical wards
staffs, in ali – Ebne abitaleb Hospital. The total number who
studied were 220 in range of 22–58 years old. Samples were
obtained by sterile swabs from deep tissue of anterior nares and
then cultured. For identification of staphylococcus aureus, the
major tests of catalase, coagolase and DNase were done. Disks of
penicillin, cefixim, vancomycin, oxacillin, erythromycin, clindamycin, cefazolin, nitrofurantion, co-trimoxozole, ciprofloxacin,
cephalothin doxycyclin and methicillin were used for antibiogram.
Data were analyzed by using SPSS software, applying Chi-Square
and t-tests. In all analysis the significant level of P-value has been
set on less then 0.05.
RESULTS Between 220 staffs who were studied, 44(20%) were
nasal carriage of staphylococcus aureus. Resistance to drugs were
as follows: penicillin (100%), cefixim (100%), methicillin
(97.7%), oxacillin (77.3%) erythromycin(11.4%), doxycyclin(9.1%),cephalotin (6.9%), ciprofloxacin(6.8%) co-trimoxozole(4.5%), clindamycin (2.3%), cefazolin (2.3%) and
nitrofurantoin and vancomycin(sensitive).
CONCLUSION To consider the remarkable number of nasal
carriage staff of staphylococcus aureus, specially, high resistance to
methicillin, oxacillin and penicillin, in order to prevent of
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nosocomial infections, we suggested to identifying the carriers in
whole staffs and curring them.
KEYWORDS Nasal carriage, staphylococcus aureus, drug resistance, Rafsanjan.

4.1-007
Bacteraemia with non-typhoid Salmonella (NTS) in children
with pneumonia
*N.G. Schwarz1, N. Sarpong2, B. Nkrumah2, F. Marks3, A. Agyekum2, W. Loag1,
J. Evans2, Y. Adu-Sarkodie4, J. May1 and F. Hünger5
1
Bernhard Nocht Institut, Hamburg, Germany; 2Kumasi Centre for
Collaborative Research in Tropical Medicine, Kumasi, Ghana;
3
International Vaccine Institute, Seoul, South Korea; 4School of Medical
Sciences, University of Science and Technology, Kumasi, Ghana; 5Kumasi
Centre for Collaborative Research in Tropical Medicine, Kumasi, Ghana

OBJECTIVES To evaluate the prevalence of systemic non-typhoid
Salmonella (NTS) infection in children presenting with pneumonia.
METHODS Blood cultures were taken from all children between
2 months and 15 years of age who were admitted to the Agogo
Presbyterian Hospital in Ghana between May 2007 and November
2008. According to the WHO-IMCI definition a child had pneumonia
when s/he presented with cough or difficult breathing and stridor or
chest indrawing or a respiratory rate of 50 per minute or more in
children of 2 months up to 12 months of age and 40 per minute or
more in children of 12 months up to 5 years of age.
RESULTS Among 312 sampled children between 2 months and
1 year of age 63 (20%) fulfilled the WHO-IMCI case definition for
pneumonia. Among these, 16 blood cultures were positive, but
four of them with contaminants leaving 12 isolates of pathogens.
In two thirds (8/12) we detected Salmonella enterica, only one
grew Streptococcus pneumoniae, none Haemophilus influenza.
Among 559 sampled children between 1 year and 5 years of age
57 (10%) fulfilled the case definition. Of the corresponding blood
cultures 17 were positive however five with contaminants. Among
the remaining 12 pathogens isolated five were Salmonella enterica
with only one isolate identified as Salmonella typhi. One-third of
isolated pathogens was Streptococcus pneumoniae (4/12); a fourth
of the isolates were Staphylococcus aureus (3/12). No Haemophilus influenza was found. Only 16% of all detected NTS were
susceptible to Amino-penicillins (Amoxycillin/Ampicillin), only
18% to Chlorampenicol, only 26% to Co-trimoxazole. One
isolate from an 11-month old boy with sepsis and moderate
malnutrition (who did not fulfil the case definition of pneumonia)
was resistant to Ceftriaxone.
CONCLUSION Bacteraemia with NTS turned out to be common
in children presenting with signs and symptoms of pneumonia, but
it seems to be very unlikely that the detected NTS actually caused
pneumonia. In severely sick children with a clinical presentation of
pneumonia NTS bacteraemia mimicking pneumonia has to be
taken into consideration as a possible cause, especially when the
appropriate antimicrobial treatment has to be initiated based on a
presumptive diagnosis.

4.1-008
Antimicrobial resistance of gram-negative bacilli isolates
from inpatients and outpatients at One Hospital, Iran
*M. Zangeneh1, M. Jamshidi2 and S.D. Siadat3
Islamic Azad University, Infectious Diseases, Tehran, Iran; 2Research
center of Hormosgan University, Infectious Diseases, Bandar abas, Iran;
3
Institut Pasteur of Iran, Microbiology, Tehran, Iran

1

OBJECTIVE To determine and compare antimicrobial susceptibility patterns of gram negative pathogens from inpatients and
outpatients at a university teaching hospital in Tehran, Iran.
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METHODS From 1269 cases number 975 gram-negative bacilli
isolates obtained from a wide range of clinical specimens (urine,
pus, blood, stool, sputum and pretoen) from inpatients and
outpatients at a teaching Hospital between March 2006 and
october 2007, were evaluated for resistance to antibiotics (ampicillin, cefazolin, ceftriaxon, cefotaxime, ceftazidime, ceftizoxim,
cephalexin, meropenem, imipenem, gentamicin, tobramicin, amikacin, cofloxacin, ofloxacin, siprofloxacin, nalidixic-acid, nitrofurantoin, and trimethoprim/sulfamethoxazole).
RESULTS Of the 1269 isolates recorded, 975 (77%) were gram
negative bacilli. Male 315 (32/2%), female 662 (67/8%); inpatients 392 (41/2%), outpatients 584 (59/8%). A high incidence of
resistance to ampicillin (69%), cephalexin (51/9%) and trimethoprim/sulfamethoxazole (54/7%) was observed. The proportion of
antimicrobial-resistant isolates from outpatients was significantly
higher than inpatients, except for ampicillin, cephalexin, cefexim,
gentamycin, ofloxacin. The combinations of antimicrobial and
organism showed that the percentage of ceftazidime-resistant
Pseudomonas aeruginosa and ceftazidime-resistant Enterobacter
cloacae were 33/3% and 66/7% respectively.
CONCLUSION As the incidence of antimicrobial resistance is
substantially higher in isolates from outpatient than inpatient
pathogens, more resources should be allocated within the clinics
that are prescribed more prescriptions and it is need to encourage
good antibiotic practices for outpatients and good hygiene.
Islamic azad University.

4.1-009
Antibiotic susceptibility of Staphylococcus aureus from blood
cultures: ICU vs. medical wards during the period 2000–2008
*T. Tosic, B. Stosovic, M. Jovanovic, L. Lavadinovic, I. Milosevic, G. Stevanovic,
B. Milosevic, O. Dulovic, M. Pavlovic and M. Pelemis
Institute for Infectious and Tropical Diseases, Bacteriology laboratory,
Belgrade, Serbia

BACKGROUND Staphylococcus aureus is one of the most
common causes of bacteremia and sepsis of hospital origin.
Diseases of the patients in intensive care unit (ICU) are more severe
than the diseases of those hospitalized in other wards, ICU patients
demand more care, and antibiotic consumption in ICU is more
extensive. We conducted a survey to establish the total number of
Staphylococcus aureus isolated from blood cultures of patients
hospitalized at Institute for Infectious and Tropical Diseases
during the period 2000–2008 and to compare antimicrobial
susceptibility of S. aureus strains derived from blood cultures from
ICU vs. Medical Wards.
METHODS Blood cultures have been processed on the Bactec
9240 automatic system (Becton Dickinson), and positive samples
have been streaked onto solid media. The culture has been
identified by standard Methods of identification: Gram stain,
catalase test, plasma coagulase test, salt manitol agar. Antimicrobial susceptibility was tested by disc diffusion method and
interpretation of the results was according to CLSI criteria.
Statistical significance of differences in the percentage of strain
susceptibilities between ICU and Medical Wards isolates has been
calculated using chi-square test.
RESULTS A total of 125 isolates of Staphylococcus aureus were
isolated from blood cultures. Of these, 68 (54.40%) came from the
ICU and 57 (45.60%) from medical wards. Average susceptibility
to methicillin in ICU 52.94% and in medical wards was 68.42%
(P ‡ 0.05). Antibiotic susceptibility on ICU vs. Medical wards
was: erythromycin 59.37 vs. 78.57% (P £ 0.05), klindamycin
60.94 vs. 76.78% (P ‡ 0.05), amikacin 59.70 vs. 67.86%
(P ‡ 0.05), gentamicin 49.25 vs. 64.28% (P ‡ 0.05), ciprofloxacin
57.57 vs. 73.21% (P ‡ 0.05), thrimethoprim-sulfametoxasol
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75.00 vs. 80.36% (P ‡ 0.05), rifampicin 61.29 vs. 74.07%
(P ‡ 0.05), fusidic acid 88.47 vs. 89.79% (P ‡ 0.05). All of them
were vancomycin susceptible.
CONCLUSION The frequency of MRSA at the Institute for
Infectious and Tropical Diseases is high compared to the countries
of Northern Europe, but similar to the frequency of MRSA in the
surrounding countries. Although the rates of Staphylococcus
aureus antimicrobial resistance in ICU were higher than in Medical
Wards, the differences were in the level of significance for
erythromycin only. Vancomycin is still the drug of choice for
therapy of severe staphylococcal sepsis.

4.2 Buruli ulcer
4.2-010
Clinical case: tumor like lesion on Buruli ulcer
*J. Gómez Echevarrı́a1 and *F. Moll Cervera2
Asociació Fontilles, Pabellón Padre Ferris, Vall de Laguart-Fontilles,
Spain; 2Asociación Fontilles, Cooperation, Fontilles, Spain

1

INTRODUCTION Buruli Ulcer is a disease caused by M. ulcerans
and essentially affects the skin. It causes important ulcers that
without an early diagnosis and adequate treatment can cause
important discapacities and be the origin of serious complications.
Among the multiple complications (tetanus, secondary infections,
miasis, fibrous retractions, mutilations) present in the patient we
must emphasize the tumorlike lesions. A clinical case corresponding to malignant fibro-histocitoma in one of the patients
controlled at the clinic Notre Dame du Carmel, Department of
Sakassou, Ivory Coast, that collaborates with the Asociación
Fontilles since the year 2000 is described.
CLINICAL CASEThe patient was a man 29 years old, who
presented an ulcerous injury on an elbow diagnosed as Buruli
ulcer, which later, progressed as a proliferante injury of severe
evolution. A histopathological sample was taken for diagnosis and
neoplastic proliferation of the mesenquimal type, irregular binucleate nuclei, with atipias were detected and immunohistochemical
techniques revealed it corresponds to a proliferation of fibrohistiocitical nature with affectation of surgical margins. The final
diagnosis was malignant fibrohistiocitoma.
CONCLUSIONS Buruli ulcer disease relatively unknown until a
few years ago has experienced important scientific advances, like
the administration of antibacterial drugs able to destroy the
bacillus, advances in the knowledge of its mechanisms of contagion
and the means of diagnosis... that have improved the prognosis of
this disease considerably. In endemic areas of this disease, the
suspicion of Buruli ulcer must be considered in the cases of any
overt ulcer. In these cases, we must emphasize the importance of an
early diagnosis and administration of a specific treatment (Rifampicine, 10 mg/kg/day and Streptomycine, 15 mg/kg/day, both
drugs during 8 weeks), as well as the control of the possible and
numerous complications that are associated with buruli ulcer.

4.3 Cysticercosis
4.3-011
Human Taenia solium cysticercosis in the district of Angónia,
Mozambique: prevalence and clinical aspects
Y. Assane
Maputo Central Hospital, NeoroSurgery Departament, Maputo, Mozambique

GENERAL OBJECTIVETo assess the importance of NCC for
epilepsy in humans in the district of Angónia, Tete Province,
Mozambique
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SPECIFIC OBJECTIVES Determine the prevalence of NCC in
humans in the district of Angónia Determine the distribution of
epilepsy in the district of Angónia Explore possible relationships
between NCC and epilepsy in the district of Angónia
STUDY AREATete Province, Angónia District, Administrative
posts: Domue and Ulongue Settlements included in Domue:
Chilitse, Binga, Ndumbo, Lilanga and Seze. Settlements included
in Ulongue: Matewere, Majawua, Mpenze, Ndundu, Calomue,
Kungua and Monequera. Current status of project: 1.723 people
were interviewed regarding symptoms of epilepsy, socio-demographic variables and consumption of pork. Circulating T. solium
metacestode Ag ELISA has been performed on blood samples from
all study participants. Examination with cerebral CT scanning and
electroencephalography (EEG) is ongoing for patients with (1) a
history of epilepsy and (2) being Ag ELISA positive. Preliminary
results: Socio-demographic characteristics of study population.
Sex: male 473 (27.7%); female 1247 (72.5%). Age: 0–9 (6.4%);
10–14 (6.4%); 15–19 (11.7%); 20–24 (17.7%); 25–34 (24%); 35–
44 (13.6%); +45 (18.4%). Educational level: none: (55.3%);
primary (33.9%); Jun. Sec. (10.8%); Sen. Sec. (0.1%). Ever ate
pork meat: yes (68.7%); no (31.2%) History of epilepsy, Ag
ELISA, CT and EEG results: The proportion of interviewed
reporting symptoms of epilepsy was 15.6% (268) while 84.4%
(1454) reported no symptoms. A total of 249 (14.5%) were Ag
ELISA positive and 1774 (85.5%) were negative. Of those with
positive Ag ELISA 118 (47.4%) had a history of epilepsy. 75
(63.6%) of the 118 have been examined with CT and 43 (57.3)
had cerebral pathology suggesting NCC. The type of lesions found
were categorized as: Calcified (58.1%), Vesicular 20.9%, Colloidal 14.0%, Granular 7.0%. EEG wave patterns were compatible
with focal epilepsy in 53.3% of patients and with generalized
(grand mal) epilepsy in 46.7%.
DISCUSSION These preliminary findings suggest that NCC is
common in the examined communities. Being Ag ELISA positive
was significantly more common among pork meat consumers.
History of epilepsy is very high (14.5%) and significantly related to
Ag ELISA status and cerebral pathology at both CT and EEG
examinations is frequently found.

4.3-012
Genetic diversity of Taenia solium cysticerci from naturally
infected pigs of central Mexico
*R. Bobes1, G. Fragoso1, R. Reyes-Montes2, E. Duarte-Escalante2, R. Vega1,
A.S. de Aluja3, G. Zuñiga4, J. Morales1, C. Larralde1 and E. Sciutto1
1
Instituto de Investigaciones Biomédicas, Universidad Nacional Autónoma
de Mexico (UNAM), Immunology, Mexico, D.F., Mexico; 2Facultad de
Medicina, UNAM, Microbiology-Parasitology, Mexico, D.F., Mexico;
3
Facultad de Medicna Veterinaria y Zootecnia, UNAM, Mexico, D.F.,
Mexico; 4Escuela Nacional de Ciencias Biológicas, IPN, Mexico, D.F.,
Mexico

OBJECTIVE This study explored if each individual case of
naturally acquired porcine cysticercosis, living in different rural
areas of central Mexico, is caused by one or more different
specimens of Taenia solium tapeworm, causal agent of helminth
intestinal parasitic disease in human.
METHODS The genetic variability among cysticerci from the
same pig and that from different pigs was assessed by random
amplified polymorphic DNA markers, through the percentage of
polymorphic loci, the number of effective alleles, the expected
heterozygosity and the Shannon index. The parasite population¢s
reproductive structure was estimated through the association

ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

index (IA), and the degree of genetic differentiation and variation
was determined using AMOVA.
RESULTS A total of 88 different loci were amplified from 181
cysticerci of 14 pigs: 85% were polymorphic between pigs and
24% within pigs. The phenogram grouped the cysticerci into 8 major
clusters, with differences in the genetic distance among all cysticerci
ranging from 0.78 to 1. Most of the cysticerci grouped in accord with
their geographical origin and with their pig of origin. The similarity
matrix produced from the phenogram and the original similarity
matrix yielded a good cophenetic correlation (r = 0.82317,
P = 0.0004), suggesting that the phenogram accurately represents the
original genetic similarities between isolates. The combination of IA
(0.0–0.089) with the genetic diversity index (0.009–0.073) supports
that DNA diversity is within the range expected from recombination
occurring during sexual reproduction.
CONCLUSION The small genetic diversity found within the
cysticerci of each pig (33.81%), when compared with that between
pigs (66.19%), indicates that pigs are rarely infected by different
tapeworms pointing with the existence of effective concomitant
immunity, like ovine cysticercosis.

4.3-013
Taenia solium cysticercosis in the Democratic Republic of
Congo: emerging or neglected?
P. Dorny1, *K. Kanobana2, C. Kabwe3, P. Lutumba3, K. Polman2, N. Praet1 and
J. Sumbu4
1
Institute for Tropical Medicine, Antwerp, Belgium; 2Institute for Tropical
Medicine, Parasitology, Unit Helminthology, Antwerp, Belgium; 3Institut
de Recherche Biomédicale, Kinshasa, DR Congo The; 4Labovet, Kinshasa,
DR Congo

The larval stage of Taenia solium, the pork tapeworm, is the
causative agent of (neuro)cysticercosis ((N)CC), an important
zoonotic disease in many developing countries. Despite several
reports on the occurrence of NCC in central, eastern and western
Africa, its importance in the Democratic Republic of Congo
(DRC) needs yet to be established.
In 2007, two explorative surveys were carried out in Kinshasa:
one survey on porcine CC in markets and abattoirs located in
different areas across the city, and one on human NCC among
patients with epilepsy in a neurological centre in Kinshasa. The
Objective was to determine the presence of (N)CC in Kinshasa and
to assess the knowledge of the disease within specific target
populations (people involved in pig rearing, marketing and
slaughtering and patients with epilepsy, respectively). Methods
used in both studies were serum circulating antigen detection for
the diagnosis of active cysticercosis, and questionnaires on the
knowledge of the disease. In addition, pigs were examined by
lingual palpation. All patients were subjected to a detailed
neurological examination according to the ILAE guidelines and
those with active NCC were followed up using neuro-imaging
techniques. Preliminary analyses indicate that although pig holders
are familiar with the disease, active CC is highly prevalent in pigs
sold in Kinshasa, with detectable circulating antigens ranging from
24.2 to 51.2% (n = 420) depending on the region of origin.
Interestingly, none of the pigs were positive by lingual palpation,
suggesting that a pre-selection for sale occurred including only the
lingual negative animals. The percentage of active (N)CC among
the patients with epilepsy was 6.7%. In 9.1% of this subpopulation the diagnosis of NCC was confirmed by neuro-imaging. More
extensive and detailed community based studies have recently been
set up to assess the importance of the taeniasis/cysticercosis
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complex in Kimpese (Bas-Congo), a rural area of DRC with
known risk factors for the disease. Initial results obtained from
153 pigs kept in extensive, free-range conditions show a prevalence of CC of 5.2% by lingual examination and of 41.2% by
circulating antigen detection. The community-based study in
humans is currently ongoing. The data obtained in this initial
phase, confirm the presence of (N)CC in DRC, with potentially
important economic and public health consequences as seen in the
surrounding countries. More in depth studies are warranted to
further investigate its magnitude, course and determinants, with
the final aim of controlling the disease in DRC.

4.3-014
Natural and synthetic glucocorticoids modulate sex steroid
synthesis in cultured Taenia Crassiceps WFU cysticerci
L. Hinojosa, R.A. Valdéz, A. Rodriguez, V. Salvador, K. Willms and *M.C. Romano
CINVESTAV del IPN, Physiology, Mexico, D.F., Mexico

Human neurocysticercosis therapy requires the use of drugs such
as albendazol and praziquantel to kill the cysticerci. In addition,
natural and synthetic glucocorticoids (GC) are extensively used to
control the important inflammation produced by the parasites in
the brain. We have previously shown that Taenia solium, Taenia
crassiceps WFU or ORF cysticerci, as well as the adult worms have
the capacity to synthesize sex steroid hormones when a tritiated
steroid precursor is present in the culture media. In addition we
and other authors have shown that androgens and estrogens
influence the in vitro development of parasites. However, there is
no information on the effect of GC on the development and
endocrine function of cysticerci.
OBJECTIVE (1) To investigate the effect of natural and synthetic GC
onthesynthesisofsexsteroidhormonesbyT.crassicepsWFUcysticerci.
METHODS T. crassiceps WFU cysticerci were obtained from the
peritoneal cavity of infected female Balb/c mice; the cysts were
extensively washed, and cultured in DMEM plus antibiotics for
five days. After that period the parasites were washed and cultured
for 24 h and transferred to new wells and different doses of
corticosterone, cortisol or dexamethasone were added. After five
days tritiated dehydroepiandrosterone (3H-DHEA) or androstenedione (3H-A4) were added to the culture media and the
cysticerci were incubated for 6, 24 and in some cases 48 h. At the
end of the experiments, culture media were obtained and ether
extracted. Aliquots of the media were seeded on silica gel plates
and further developed in different solvent systems.
RESULTS Results showed that when incubated in the presence of
3
H-A4, parasites synthesized 3H-testosterone, 3H-17b-estradiol
(E2) and 3H-estrone (E1). When incubated with 3H-DHEA,
cysticerci mainly synthesized 3H-Androstenediol (A-diol), 3Htestosterone and 3H-17b-E2. The presence of 100 nM corticosterone in the culture media increased four times the synthesis of 17bE2 after 24 h with both precursors; a mouse stress related
concentration of corticosterone further increased the synthesis. A
significant stimulatory effect of cortisol on estradiol synthesis was
observed after 6 h in the presence of the steroid. The synthetic GC
dexamethasone also increased 3H-17b-E2 synthesis.
CONCLUSIONS The experiments presented here show for the
first time that corticosterone and cortisol modulate the synthesis of
estrogens by cysticerci. Furthermore, we show that a synthetic GC
used in the management of inflammation in the human also
stimulates estrogen synthesis in the cysticerci. In the light of
previous works by us and other authors that show that estrogens
promote the development of cysticerci, the present results raise
questions about the convenience of using these hormones in the
treatment of neurocysticercosis. Supported in part by CONACYT
grant 69347. L. Hinojosa is a postdoctoral CONACYT fellow.
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4.3-015
Spinal neurocysticercosis: case report
*G. Gaiera1, D. Ratti1, S. Gatti2 and A. Lazzarin1
1
San Raffaele Hospital, Infectious Diseases, Milan, Italy; 2Policlinico San
Matteo, Parasitology Laboratory, Pavia, Italy

OBJECTIVE We describe a rare case of spinal cysticercosis.
Involvement of spinal cord occurs approximately in one up to
three percent of cases of NCC.
METHODS A man, Caucasian, 50 years old, complains about
head- and backache since 2003, and about an affected walking
with left foot ‘‘steppage’’ since 2006. Even with the assumption of
anti-inflammatories (steroids and FANS), the symptoms have
gradually worsened and required more hospitalization. In particular the instrumental findings document: neurological damage at
the lower limbs muscle, especially the left (EMG); large and
irregular thickening at dorsal and lumbar spinal cord (NMR),
particularly at D10-12 level an intradural thickening with a
dishomogeneous contrast capture that take up the left lateral dural
space; at D12-L1 level a similar lesion take up the right lateral
dural space; at all the lumbar level fibro/adherential alterations
with many pseudoascessual lesions. In October 2008 a neurosurgical intervention with biopsy showed infected cysts similar to
degenerating cysticerci. As confirmation, in December 2008 a
serological test for Cysticercus cellulosae showed specific results
for underlying infection, even though the patient did not remember
risk factors for such infection.
RESULTS The specific treatment with albendazole and steroid
(prednison) began in December 2008 and is still ongoing, showing
a gradual but sensitive reduction of the neurological signs and
symptoms (normal walking, pain improvement). The last spinal
cord NMR (May 2009) shows the same findings as the previous
one (January 2009): a waited radiological result due to the short
time from the therapy beginning and the slow normalization of the
radiological alteration.
CONCLUSIONS Although spinal neurocysticercosis is relatively
rare, it represents a distinct clinical entity that can have serious
consequences due to the limited size of the spinal cord. Neurological deficits depend on the localization of the lesion and the
clinical grounds alone cannot be characteristic. Therefore cysticercosis must be included in the differential diagnosis of arachnoiditis or leptomeningitis, even if without a typical epidemiology.
The specific treatment was in this case essential for the improvement of the clinical findings, although its benefits in the treatment
of the cerebral localizations cannot be clearly identified.

4.4 Dengue
4.4-016
Potential influence of climate variability on dengue incidence
in a western pediatric hospital of Venezuela, 2001–2008
*A. Rodriguez-Morales1 and A. Herrera-Martinez2
1
Instituto de Medicina Tropical, UCV, Ciudad Universitaria, Caracas,
Venezuela; 2UCLA, Hospital Antonio Maria Pineda, Barquisimeto,
Venezuela

OBJECTIVES Assess potential associations between macroclimatic variation Dengue cases in a western pediatric hospital
(Lara State) of Venezuela, 2001–2008.
METHODS Weekly records of confirmed Dengue cases in children (<18 y-old) from the epidemiological records were collected.
The Oceanic Niño Index (ONI) was used as a climate index,
according to NOAA classification, and months were categorized as
El Niño, Neutral and La Niña to establish differences in the
Dengue incidence according those periods. Additionally, linear
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regression models were used for determining potential associations. GraphPad Prism was used, level of confidence of 95% for
the analyses.
RESULTS During the study period 7523 cases of Dengue were
reported (mean 940 ± 353 cases/year, mean 18 ± 11 cases/week,
range 0–68 cases/week). During the climatic periods was observed
a difference of 23.15% in the mean incidence of cases, from El
Niño weeks (-14.16% of cases below the mean incidence) to La
Niña months (+8.99% of cases above the mean incidence)
(v2 = 31.15; P = 0.0001). The linear regression between the ONI
index and the Dengue incidence showed a significant association,
with higher values of ONI (El Niño periods) lower incidence of
Dengue was observed and with lower values of ONI (La Niña
periods) higher incidence of Dengue was observed (r2 = 0.032;
F = 13.79; P = 0.0002) (Figure).
CONCLUSION Despite the study limitations, the heterogeneity
of the potential impacts of climate variability on Dengue was
shown herein. Previous studies in Central and Eastern Venezuela
have shown increases in Dengue incidence with La Niña as has
been reported in our work. In this 8-year study more than 14% of
reduction of disease incidence is observed during El Niño (dry
season) and with La Niña (wet season) almost 9% of increase is
observed. Furthermore, is necessary to extend the deepness of these
studies in this and other countries in the region, because these
models can be applied to surveillance data for predicting trends in
dengue incidence.

disease may be due to diagnostic biases or heterogeneity in
susceptibility to symptomatic disease following infection within
families or households. This study was performed to test the
hypothesis that there are hotspots, i.e. geographical heterogeneity,
of dengue transmission at household level among asymptomatic
children.
METHODS Data from two repeat sero-surveys in two villages in
Vietnam were used to identify incident infections and to relate
these to prevalence at baseline and assess geographical heterogeneity, i.e. clustering, in dengue transmission. A total of 400
household were surveyed; serological data from 521 children at
baseline and from 119 children at follow-up were included in a
spatial analysis. Geographical heterogeneity of dengue transmission was explored using a permutation null distribution test.
RESULTS The null distribution values exceeded one for every
permutation, i.e. the observed clustering exceeded random draws
from the null distribution 100/100 times. New dengue virus
infections occurred near places where sero-prevalence was highest
at baseline, suggesting important spatial heterogeneity in the
transmission of dengue. We showed for the first time evidence of
clustering of dengue virus transmission at the household level
among asymptomatic children. This study overcomes methodological problems of earlier studies which looked at clustering of
symptomatic cases.
CONCLUSION Risk areas could be identified by sero-prevalence
surveys combined with mapping. Control of dengue virus transmission could be supported by identification and control of
hotspots.
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OBJECTIVES Dengue disease tends to cluster either in the same
household or in nearby neighborhoods. However, clusters of
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OBJECTIVES Age at primary and secondary dengue infections is
considered as one of the most important modulators for clinical
dengue attacks and disease severity, but little is known about the
actual epidemiological contributions of age to disease development. The present study aims to estimate the conditional probability of clinical dengue attacks given primary and secondary
infections.
METHODS A compartmental model was developed and applied
to the observed age-specific frequency of clinical attacks of dengue
in Vietnam, estimating the age-specific probability of developing
clinical dengue attacks given primary and secondary or tertiary
infections. We used (1) age-specific sero-prevalence and (2) agespecific frequency of clinical attack of dengue during primary and
secondary or tertiary infections as determined by serological
confirmation.
RESULTS Three statistical models, logit, Weibull and exponential
distributions, were employed to infer the age-specific probability of
developing clinical dengue attacks given primary and secondary or
tertiary infections. For all three parametric assumptions, the
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probability of clinical attack was shown to increase as a function
of age for both primary and secondary infections. Data suggest
that the proportion of symptomatic infections is low throughout
childhood and increases rapidly to 15% and 40% for primary and
secondary infections, respectively, through adolescence. We
showed empirically that the probability of clinical dengue during
secondary infection is higher than that during primary infection.
Moreover, we examined the sensitivity of the probability to
different numbers of serotypes co-circulating and the mean
durations of cross-protective immunity following primary and
secondary infections.
CONCLUSION Epidemiological relationship between age at
infection with dengue virus and the risk of developing clinical
attacks was quantified, showing that those at higher age-group are
more vulnerable to clinical manifestations than younger individuals. These findings provide strong empirical evidence that age is
an important modulator of clinical dengue attacks during primary
and secondary dengue virus infections. Successful dengue control
would paradoxically come with more adult symptomatic patients.

4.4-020
Contribution of dengue fever to the burden of acute fever
illnesses in Papua New Guinea: an age-specific prospective
study
*N. Senn1, D. Luang-Suarkia2, D. Manong2, P. Siba2 and J. McBride3
1
Swiss Tropical Institute, Epidemiology, Basel, Switzerland; 2PNG Institute
of Medical Research, Goroka, Papua New Guinea; 3James Cook
University, School of Medicine and Dentistry, Cairns, Australia

OBJECTIVES In lowland areas of Papua New Guinea (PNG),
malaria is a major contributor to the burden of febrile illnesses.
However, little is known about other aetiologies. Dengue Fever
(DF) is likely to contribute significantly, but its epidemiology in
PNG is poorly understood. Indeed, few cases have been reported in
the past 20 years and hemorrhagic forms of DF have never been
reported in the country. The aim of this study was to investigate
the contribution of DF to the burden of fever by age group and was
conducted in the Madang province of PNG in 2007/8.
METHODS Prospective, age stratified survey of patients presenting with fever conducted in Mandang province, PNG. Patients
whose blood was negative for malaria antigens were investigated
for acute DF by analysis of paired sera (acute / convalescent) using
Dengue antigen (NS1) detection, Dengue IgG seroconversion and/
or presence of Dengue IgM in convalescent samples. Clinical and
laboratory characteristics were recorded.
RESULTS 578 febrile patients were enrolled. 50.6% were male,
75% were from a rural setting and the mean age was 9.0 years
(range [0–60]). 8% (95% CI, 6–10) had acute dengue fever, 52%
(95% CI, 48–56) had malaria and 40% (CI%95, 36–44) had
neither. The prevalence of Dengue IgG antibodies in acute serum
samples was 84%. Prevalence of acute DF by age group was:
<1 year; 12%, 1–4 y; 9%, 5–9 y; 5%, 10–14 y; 5%, 15–25 y; 7%
and >25 y; 4%. Dengue was more frequent in the urban compared
to rural settings (11% vs. 7%) and malaria was less frequent (35%
vs. 58%), (P < 0.001). Prevalence of thrombocytopenia
(<150 · 109 cells/L) in dengue, malaria and in non-malaria/nondengue was 46%, 84% and 47% respectively (P < 0.001).
CONCLUSIONS Acute DF is common in PNG and responsible
for almost one tenth of all fever episodes. DF is more prevalent in
children less than 10 years and in urban settings. Close to 90% of
the population below 10 years have antibodies to Dengue,
indicating a very high level of exposure of the population to the
dengue. During the survey none of the dengue cases had Dengue
Haemorrhagic fever (DHF). Thrombocytopenia was observed
more commonly with malaria than with Dengue and the non-
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malaria/non-dengue groups. The common occurrence of dengue
fever, without DHF, in a paediatric population with presumed
previous exposure to dengue is an important observation.
Heightened awareness of Dengue as a cause for fever, and the
potential for the occurrence of DHF, is required in PNG
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Simultaneous coinfection with DEN 1 and DEN 2 serotypes in
a febrile patient in Colima, Mexico
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O. A. Newton- Sanchez1 and V. Melnikov2
1
Universidad de Colima, Public Health, Colima, Mexico;
2
Universidad de Colima, Lab Biologia Molecular, Colima, Mexico

OBJECTIVE Report a case of simultaneous coinfection with two
serotypes of dengue in Mexico.
METHODS In Colima, Mexico, 428 patients with acute fever
were sampled to determine the presence of Flavivirus as part of a
cross sectional study. Samples of whole blood were processed
using the RT-PCR technique with a universal primer. In 12
patients with positive results a subsequent real time PCR analysis
with serotype specific primers was performed.
RESULTS The DEN1 serotype was identified in all 12 positive
patients; meanwhile in one patient a DEN 2 serotype was also
identified. The subject was a 21-year-old male resident of the
Manzanillo port, with a clinical presentation corresponding to
classic dengue with no signs of hemorrhagic dengue fever or other
complication.
DISCUSSION This is the third case of dengue with two serotype
coinfection in Mexico and the first in which the DEN1 and DEN 2
combination is documented. The lack of associated complications
suggests that this combination of serotypes could be relatively
benign. On the other hand, this finding supports the concept of
simultaneous multiple serotype circulation in hyperendemic zones
which could complicate the epidemiologic panorama of the disease
in those areas.

4.4-022
Evaluation of information, education and communication
(iec) strategy for dengue control in La Dorada, Caldas,
Colombia
*A.D.P. Pacheco Coral1, F. A. Rivas Muñoz1, M. L. Quiñonez Pinzón1,
I. M. Serrato Pomar2 and G. E. Hernandez Neuta1
1
Universidad Nacional de Colombia, Medicine, Bogotá, Colombia;
2
Universidad del Tolima, Biology, Ibague, Colombia

OBJECTIVES The principal Objective was to estimate the impact
of IEC strategy in the infestation by Ae. aegypti at the houses of La
Dorada¢s habitants. Besides, key Objectives include the description
of vector density, the exposition of people to IEC materials and the
evaluation of the IEC components and dengue-knowledge related
among people.
METHODS This study was carried out in La Dorada which is a
town located in the east of Caldas, Colombia, between 16th June
and 16th July 2008. This was a cross-sectional study in 228 houses.
In each one, we measured vector density and at the same time,
measured the exposition to the IEC through a survey. The vector
density was measured in two ways: immature forms through rapid
sweeping method in water-storage containers (described by Romero-Vivas); and adults through active collection. The survey has
five sections: (1) identification information; (2) social and economical status; (3) description of intra domiciliary water containers; (4) practices and (5) acquired dengue-knowledge. First a
database was made and analyzed using EPI Info 2000. Later the
prevalence ratios and 95% confidence intervals were calculated. In
order to avoid confusion, we used a stratified analysis.
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RESULTS We found a relationship between being a housewife
and not having larvae densities (RP: 0.69; CI: 0.49–0.99). Besides,
those who washed the water tank 7 days before the visit did not
have larvae densities (RP: 0.57; CI: 0.42–0.78) and pupae densities
(RP: 0.44; CI: 0.26–0.76). And those who washed the water tank
more than once a week did not have pupae densities (RP: 0.49; CI:
0.28–0.87). In regards to who had knowledge of larvae and did not
have larvae densities (RP: 0.62; CI: 0.39–0.98) and who had
knowledge of dengue transmission and did not have larvae
densities (RP: 0.71; CI: 0.51–0.99). Houses with more than one
water tank had an increase of adult densities (RP: 3.43; CI: 1.11–
10.65). Adjusted prevalence ratios for knowledge of larvae and
houses with several tanks do not have differences with crude
prevalence ratios. Almost 80% of the interviewees acquired
knowledge about larvae through other sources and almost the
same percentage acquired knowledge about dengue transmission
through IEC components.
CONCLUSIONS Because of the chosen design of the study, we
could not establish cause-effect relations. However we found
several factors that could have a protective relationship with not
having vector densities. Also, most individuals acquire dengue
transmission knowledge by IEC components. Those results indicate a relative success of IEC strategy as a component of dengue
control program in La Dorada.

4.4-023
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Reyes1, K. Perez1, V. Vanlerberghe2, V. Polo3, A. Garcı́a3, M. López4, M. Brooks3
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OBJECTIVES Fidelity research can help to answer essential
questions about the diffusion process of innovative health interventions and provide insights for further scaling-up and institutionalisation. This study assessed fidelity and reinvention in the
implementation of a community-based control strategy for Aedes
aegypti control.
METHODS The intervention was implemented in 16 study areas
in La Lisa, a municipality of Havana, Cuba. Its mayor components
were: organization & management, capacity-building, community
work and surveillance. A participatory assessment of process data
was performed to determine whether the components and
subcomponents were implemented, not-implemented or modified.
Frequencies were tabulated over all circumscriptions and the
average was calculated for the four components. Spearman
correlation coefficients were calculated to explore the relationships
between components. In addition, semi-structured interviews were
conducted with coordinators leading the strategy at different levels
to identify difficulties encountered in the implementation of the
strategy.
RESULTS Surveillance was the most implemented component
(72.9%) followed by capacity-building (54.7%). Community work
and Organization & management were less implemented or
modified with 50% and 45% respectively. The implementation of
strategy components were all correlated apart from surveillance and
capacity-building: if one component is implemented in a circumscription, the other components are also likely to be implemented. It
is noticeable that areas which did not undergo organizational
changes commonly did not implement community work activities.
Within the whole strategy few activities were added. Scarcely
implemented subcomponents were the most innovative ones. The
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difficulties encountered during implementation were related to
appropriate training & skills, available time, lack of support &
commitment to the strategy, lack of motivation of local leadership,
coordination of actors and mobilising resources.
CONCLUSIONS The study showed a wide variability of fidelity
in the implementation of the intervention. Fidelity assessment
permitted to highlight challenges for scaling-up and institutionalisation of the community-based intervention.

4.4-024
Single cell-based stable clones of C6/36 cells to over-express
or knock-down the tetraspanin C189 that is upregulated
during dengue 2 virus infection
*W.-J. Chen and C.-F. Yang
Chang Gung University, Public Health and Parasitology, Kwei-San,
Tao-Yuan, Taiwan

OBJECTIVES Mosquitoes are important as transmission vectors
for a variety of infectious diseases, such as malaria, dengue fever,
yellow fever, particularly in tropical and subtropical countries. The
interaction between mosquito and mosquito-borne pathogen is still
poorly understood now, especially at molecular level, due to
difficulty of transfection for protein overexpression or gene silencing.
METHODS Many kinds of expressing vectors have been reported
to be useful for expression of interesting genes in mosquito cell lines.
Most of them are virus-based, such as Aedes aegypti densovirus,
recombinant vaccinia virus, and sindbis virus expression vector.
One of major draw backs in virus-based expression vectors is that
virus-based vector effects are hardly excluded. Although some
plasmid-based expressing vectors have also been used in studying
mosquito, they are not easy to be applied due to lower efficiency of
transient transfection in mosquito cell lines. In this study, we have
established a plasmid-based stable expression and knockdown
system in mosquito cell lines. We incorporated Drosophila actin 5C
promoter and baculovirus ie1 promoter into the plasmid to drive
antibiotic resistant gene and target gene, respectively.
RESULTS We used this vector to express either eGFP or C189eGFP fusion protein in C6/36 cells, from which stable expressing
clones were successfully acquired after selecting by the antibiotic
G418. Subsequently, we combined murine miR-155 flanking
sequences with this stable expressing vector to generate a miRNAbased stable knockdown system which evidently decreased
expression of endogenous C189 gene at mRNA as well as at
protein level in C6/36 cells.
CONCLUSION This system is believed to be a novel strategy in
stably expressing or knockdown specific genes within mosquito
cells; which may shed light on further studies regarding to interactions between arboviruses and host cells, particularly mosquito cells.
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BACKGROUND Although dengue infection is the leading cause
of morbidity in most tropical settings, no data are available
concerning its prevalence in Mayotte.
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OBJECTIVES We assessed the prevalence of dengue infection and
investigated potential associations with individual and household
characteristics.
METHODS Between November and December 2006, we conducted a cross sectional serological survey in Mayotte among 1154
inhabitants aged ‡2 years old using a multistage cluster random
sampling method. All serum samples were tested for specific IgG
DENV antibodies as a marker of past infection using the Focus
Diagnostic ELISA kit. In order to obtain a representative sample of
the population, sampling weight were applied to the sample and
crude and adjusted weighted design-based analyses were conducted using STATA 9.
RESULTS The overall weighted prevalence of dengue-specific IgG
antibodies (ELISA) was 22.73% (95% CI, 18.16–27.31). The agespecific weighted prevalence increased with age either for natives
or foreigners (v2 for trend = 11.86, P < 0.0006), and was linked
with previous known outbreaks in the Southwestern Indian Ocean
region. In multivariate analysis, increasing age, being born in the
Comoros and living in a household with a socioeconomic status
index below the median threshold were positively associated with
dengue seropositivity.
CONCLUSION These findings document considerable prior circulation of dengue virus in Mayotte and highlight the risk of severe
illness due to sequential dengue infections. Further work is required
in order to characterise current dengue circulation patterns and to
identify the specific dengue virus serotypes involved.
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The added value of community involvement strategies in the
control of Aedes aegypti: from design to translation into
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*M. E. Toledo1, A. Baly1, V. Vanlerberghe2, J. R. Benitez3, D. Gomez3, M.
Rodriguez3, A. Rodriguez4, D. Banderas4, E. Ceballos4 and P. Van der Stuyft2
1
Institute of Tropical Medicine ‘‘Pedro Kourı́’’, Department of
Epidemiology, Havana, Cuba; 2Institute of Tropical Medicine,
Epidemiology and Disease Control Unit, Department of Public Health,
Antwerp, Belgium; 3Provincial Unit for Aedes Aegypti Control,
Guantanamo, Cuba; 4Provincial Unit for Aedes Aegypti Control, Santiago
de Cuba, Cuba

OBJECTIVE To describe the set-up process and evaluation of
community involvement strategies of dengue vector control:
including its design, implementation, evaluation of effectiveness,
cost and sustainability, its transferability and practical translation
into the routine vector control programme.
METHODS We show the results of a complete cycle of operational research on complex interventions. Evidences are based on
eight observational and experimental studies conducted between
1999 and 2006 in the provinces of Santiago and Guantanamo,
Cuba. The intervention includes three main components: health
service organization, organizing a community towards environmental management, and intersectoral coordination. Additionally,
a secondary analysis of the available evidences provided an added
value judgment.
RESULTS In Santiago, a community involvement strategy inserted
in the routine Dengue control program, was found to reduce Aedes
infestation levels in controlled research conditions up to 70%
(House Index (HI):1.23–0.35%) and in real live conditions up to
50% (HI:0.55–0.23%). The transferability of the strategy and its
results was verified in a randomized controlled trial in Guantanamo. Household patterns of risk behaviour, such as not covering
water storage containers, dumping of abate and not protecting
and/or cleaning artificial containers, were modified positively
(44.5–55.5%). The satisfaction of vector control workers and
population increased. After withdrawal of external support, the
study areas in Santiago de Cuba were followed up for 4 years and
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the intervention area showed a further decrease in vector infestation (HI: 0.35–0.17%) compared to an increase in the control area
(HI: 0.52–2.25%). In 2006, during the follow up phase, dengue
cases were reported in Santiago de Cuba and the analysis showed a
smaller incidence rate in the intervention areas as compared to the
control areas (88.8 cases versus 301.4 cases per 106 inhabitants,
respectively). In addition, the community strategies were more
cost-effective from the Health System perspective (CUP 964 versus
1406 by focus eliminated), as well as from the social perspective
(CUP 1508 versus 1717).
CONCLUSION The added value of the community based strategies to the actual control programme was evidenced in terms of
effectiveness, cost reduction and impact on the burden of disease.

4.4-027
The incremental economic cost of controlling Dengue disease
in Guantánamo, Cuba
*A. Baly1, M. E. Toledo1, K. Rodriguez2, J. R. Benitez2, M. Rodriguez2,
V. Vanlerberghe3, M. Boelaert3 and P. Van der Stuyft3
1
Institute of Tropical Medicine ‘‘Pedro Kourı́’’, Department of
Epidemiology, Havana, Cuba; 2Provincial Unit for Aedes Aegypti Control,
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Disease Control Unit, Department of Public Health, Antwerp, Belgium

OBJECTIVE To evaluate the cost of Aedes aegypti control and
dengue prevention at community and Ministry of Health levels, in
epidemic and non-epidemic periods.
METHODS Cost data related to dengue control and prevention
were collected from the vertical dengue vector control programme,
primary health care centers, hospitals and community for the year
2006. Data were collected for the whole city of Guantánamo,
Cuba, and divided in the periods January–July (non-epidemic) and
August–December (dengue outbreak). Data sources were interviews, direct observation and document review including health
information system. Costs were expressed in 2006 USD per person
per month.
RESULTS The total economic cost per month for the society
increased with a factor 2.2 from the non-epidemic to the
epidemic period: from $US 673.958,0 to $US 1.477.617.0. The
cost related to vector control activities realized by households
and communities (environmental management) increased from
$US 0.40 to $US 0.82 per inhabitant. Within the families with
suspected dengue cases the out-of -pocket expenditure was on
average $US 27.80 per episode and productivity losses
accounted $US 89.40. The cost of the vertical vector control
programme increased from $US 1.67 to $US 1.88 per month per
inhabitant (larval control and adulticide expenditure increasing
from $US 1.40 to $US 1.45 and from $US 0.28 to $US 0.43
respectively). The monthly average number of foci during
January–July was higher than during August–December, 490 vs.
216 achieving an average reduction per month of 274 foci. The
highest increases of cost were registered at the Primary Health
Care System. These varied from $US 0.25 per month per
inhabitant to $1.16, mainly due to active febrile surveillance
(from $US 0.11 to $US 0.77) and consultation of the suspected
dengue cases (from $US 0.001 to $US 0.15). The monthly
average financial cost per inhabitant for the hospitals due to
suspected dengue cases was $US 0.53. The cost per patient
discharged was $US 183.90 and 80% of this amount were direct
costs. The burden of the outbreak was estimated at 508.10
DALYs lost per million inhabitants (95% CI: 189.70–822.50).
CONCLUSIONS In a country with a very strong governmental
commitment to avoid dengue epidemics, Aedes agypti control and
dengue prevention routinely represents an important economic
expenditure for communities and MOH. These expenditures
sharply increase during dengue outbreaks.
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Havana, Cuba; 3National Aedes aegypti Control programme, Havana, Cuba; 4Institute of Tropical Medicine, Epidemiology and Disease Control
Unit, Department of Public Health, Antwerp, Belgium

OBJECTIVE To describe the costs, from social perspective, of
Dengue and Aedes Aegypti control during a recent dengue
outbreak.
METHODS During a dengue outbreak (May–September 2005),
costs related to Aedes aegypti control and Dengue case management were estimated for La Lisa, one of the municipalities of
Havana, Cuba. The data were collected through review of
documents of the National Health System (vector control
programme, primary health care system, and tertiary level treatment centre), interviews with related governmental sectors (waste
and water management), and surveys in the community. Costs
were expressed in 2005 USD exchange rate, per inhabitant (p.i.) or
per hospitalized case.
RESULTS The total economical cost to control the outbreak in
one municipality of Havana was USD 3 524 488 corresponding to
USD 26.9 p.i (equaling 1% of the GDP per capita at 2005 market
prices). The vector control programme spent USD 13.9 p.i. (USD
1 829 790.5), which equals 51.9% of the total cost. Primary
health care system costs rose to USD 1.80 p.i. (USD 235.503.2)
which was 6.7% of the total costs. The tertiary level spent USD
16 080 (1%): USD 12 757.9 for laboratory tests (USD 3.51 per
test) and USD 3 322.1 for hospitalization care of suspected and
confirmed cases (USD 255.5 per patient). 39% of the total
economic cost (USD 1.352.879.2) was spent by the community,
equaling USD 10.33 p.i. These expenses covered the activities
realized by the community, as environmental management in
domestic and peri-domestic areas, assistance to and organization
of Information, Education and Communication campaigns and
cooperation with activities organized by the national vector
control programme. Out-of-pocket expenses and productivity
losses due to dengue cases were not included in this figure. Finally,
the amount spent by the other related governmental organizations
was USD 0.69 p.i. (USD 90.234.0), representing 3% of the total
cost.
CONCLUSIONS The high costs to control a dengue outbreak in
a municipality of Havana demonstrated that the economic
burden of this disease is substantial for the society. More than
half of the expenses were due to Aedes aegypti control activities.
Investment in preventive measures, such as vaccine-research and
effective vector control measures, is needed to reduce this
economic burden.

4.4-029
Effectiveness of insecticide treated materials for Aedes aegypti
control in Venezuela
V. Vanlerberghe1, E. Villegas2, M. Oviedo2, A. Baly3, A. Lenhart4, P. J. McCall4 and
*P. Van der Stuyft1
1
Institute of Tropical Medicine, Unit of Epidemiology and Disease Control,
Public Health Department, Antwerp, Belgium; 2Universidad de Los Andes,
Instituto ‘‘Witremundo Torrealba’’, Trujillo, Venezuela; 3Institute of Tropical Medicine,, Department of Epidemiology, Havana, Cuba; 4Liverpool
School of Tropical Medicine, Vector Group, Liverpool, UK

OBJECTIVE To evaluate the operational effectiveness of insecticide treated materials (ITM) for Aedes aegypti control in highly
infested urban and sub-urban areas.
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

METHODS In a quasi-experimental study, we recruited five
urban clusters (1742 houses) and five suburban clusters (2359
houses) of the municipalities of Valera and San Rafael de Carvajal,
Venezuela. In July-September 2007, after an information campaign, insecticide treated curtains (ITC) and insecticide treated jar
covers (ITJ) (Permanet, 55 mg/m2 deltamethrin) were distributed
by the routine vector control programme and local health
committees. We collected data on uptake of tools and coverage
over time in household (HH) surveys in September 2007, March
2008 and January 2009. Aedes infestation indices were measured
in the intervention clusters through six monthly entomological
surveys from October 2006 to January 2009. Routine data,
collected by the local vector control programme, were used for the
rest of the municipality.
RESULTS At baseline, the Breteau Index (positive containers/100
houses) was 8.5 in urban and 42.4 in suburban areas, and the
Pupae per person statistic was 0.2 and 0.9 respectively. Initial ITJ
coverage (% of jars covered with ITJ) reached 34.0 and 50.8% in
urban and suburban areas respectively (P < 0.001).The HH
coverage reached 77.3% (urban: 79.7%; suburban: 75.2%;
P = 0.09), with a median of 3 ITC/covered HH. At eight months
after distribution, 66.7% of the HH in urban areas still used ITC,
compared to 61.1% in suburban areas (P = 0.07). These dropped
to 32.3% and 39.0% respectively (P = 0.002) after 18 months. ITJ
usage declined at a comparable rate. In both urban and suburban
intervention clusters, the Breteau indices consistently dropped
between 60 and 80% from 3 to 18 months after ITM distribution.
Breteau indices in the non-intervention areas showed no discernable pattern. The percentage ITC coverage significantly determined the Breteau index in a random effect negative binomial
regression model (IRR = 0.25; 95% CI 0.09; 0.71), but % ITJ
coverage had no significant effect. Similar results were obtained for
the Pupae per person statistic (for ITC coverage, IRR = 0.13, 95%
CI 0.03; 0.54).
CONCLUSION Although usage of insecticide-treated materials
declined gradually over time in both urban and suburban areas,
ITCs had a significant, but coverage dependent, effect on Aedes
infestation levels.

4.7 Haemorrhagic fevers
4.7-030
Clinical features of haemorrhagic fever with renal syndrome
in Kazakhstan
R. Yegemberdiyeva
Kazakh National Medical University, Infection and Tropical Diseases,
Almaty, Kazakhstan

OBJECTIVE In Kazakhstan haemorrhagic fever with renal syndrome disease (HFRS) was first registered in 2000 year. The
natural centre of HFRS was discovered in Western-Kazakhstan. It
registered 136 people infected by HFRS during 2000–2006 period.
In 2005 there was the maximum number of infected people – 85
cases (63%). The diagnosis was laboratory-based in 123 cases
(90%). People of 15–49 ages (90%) were the most frequent
patients. All cases of HFRS disease were registered during fall and
early winter period. Activation of the natural centres of HFRS
disease in 2005 is explained with the increasing number of rodents.
The disease usually transfers through food and air-dust way. The
Objective of the following report is to characterize clinical display
of haemorrhagic fevers with renal syndrome in Kazakhstan.
METHODS With use of medical cards of patients the clinical
analysis of 50 cases of a haemorrhagic fever with renal syndrome is
carried out.
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RESULTS There are three forms of clinic course outlined. Light
form had been viewed among 4 (8%), medium form – among 24
(48%), hard form – among 22 (44%) patients. The length of fever
process close from 4.7 to 5.7 days, 38.5–39.0C. The average
arrival time of patients in a hospital was from 3 till 6 days from an
onset of the illness. In the first and second disease periods the
patients complains were general weakness (100%), headache
(100%), low appetite (100%), stomach ache (82%), diarrhoea
(14%), loins pain (92%). 26% of patients experienced sleeplessness, 24% – cough, 60% had deterioration vision. Doctors
assessments observed facial and neck hyperemia (56%), edematous of a face (18%), conjunctival injection (78%), hyperemia of a
fauces (64%), stomach ache during the palpation (98%), abdominal distention (32%), dry coated tongue (100%). The pain in loins
area during a palpation was identified in 94%. Hepatomegalia in
94%, liver pain during the palpation was observed in 40% of
patients. Haemorrhagic syndrome appeared in the forms of nose
bleeding (14%), intraconjunctival haemorrhage (10%), hemorrhagic eruption on skin and on a soft palate mucous membrane
(14%), bleeding injection areas (24%). A hard form of HFRS on
the second period leads to haemorrhagic syndrome (75%), acute
renal insufficiency (94%), infection-toxic miocarditis (25%),
disseminated intravascular coagulation – syndrome (25%). On the
first and second periods of the disease there were in average
12.7 · 109/l of leukocytes in blood. Erythrocyte exceeded in a
urine, leukocytes were detected.
CONCLUSION Overall prediction concerning ongoing disease is
very bad, and it has to be expected a major deterioration of
patient’s conditions in the second period of sickness with short
lasting (2–3 days) and long lasting (more than 10 days) fever
period, high leukocytosis, hematuria.

4.7-031
Characteristics of laboratory outcomes of haemorrhagic
fever with renal syndrome in Kazakhstan
R. Yegemberdiyeva
Kazakh National Medical University, Infection and Tropical Diseases,
Almaty, Kazakhstan

OBJECTIVE During 2000–2006 period 136 patients with haemorrhagic fever with renal syndrome were registered in Kazakhstan.
The majority of patients were in 2005 – 85 cases (63%). 123
patients (90%) had laboratory confirmation of the diagnosis, by
detecting the caption of antibodies to Hantavirus in blood whey.
8% of the patients had light form of the disease, 48% – medium
form, 44% had a severe form.
METHODS We analysed the laboratorial results of 50 cases of a
haemorrhagic fever with renal syndrome.
RESULTS It was observed a pachyemia (increasing number of
erythrocytes and haemoglobin) in oliguria-anuretic faze. Increase
in number of erythrocytes and haemoglobin is usually observed
during medium and hard forms of disease (4.6 · 1012/L of
erythrocytes). There were a development of thrombocytopenia:
during the medium form the amount of thrombocytes goes down
to 75.2 · 109/L, during the hard form – 70.5 · 109/L. At the end
of the first and beginning of the second periods of the illness the
amount of leukocytes and leukocytes formula are most likely to be
changed. So during the medium form the amount of leukocytes are
10.0 · 109/L, stab neutrophils are 15%, segmented neutrophils
47%. In the hard form – leukocytes are 12.7 · 109/L, stab
neutrophils 18%, segmented neutrophils 38%.
In polyuretic period the patients with the medium and hard
forms of haemorrhagic fever with renal syndrome had a common
frequency of leukocytosis and accelerating of erythrocyte sedimentation rate. An increase of creatinine, residual nitrogen and
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urea were fixed according to the disease form. The average
indicators of creatinine during the medium form are 163 micromol/L, during the hard form – 305 micromol/L, urea – 14.3
micromol/L and 25.8 micromol/L, residual nitrogen – 51.4
micromol/L and 100 micromol/L (accordingly). The analysis of
urea showed changes, which are increasing with an increase of the
disease form: proteinuria reaches 9.9 g/L in hard form, erythrocyturia - sometimes till the level of macrohematuria (6–7 in
average), leukocytes – till 20 (11.6 in average). The period of
convalescence occurred with the normality of diuresis daily
allowance, indicators of creatinine level, residual nitrogen and
urea.
CONCLUSION The process of the haemorrhagic fever with renal
syndrome is usually in medium and hard forms, which are more
likely to contain laboratorial changes in blood and urea analysis.

4.5 Filariasis
4.5-032
Mass administration of six annual cycles of single-dose
diethylcarbamazine citrate in tea estate workers of Assam,
India and its effect on microfilaria prevalence and vector
infection rate of Wuchereria bancrofti
*A. M. Khan, P. Dutta, S. A. Khan and J. Mahanta
Regional medical research centre, Northeastern region (ICMR)),
Dibrugarh, India

Diethylcarbamazine citrate (DEC) with albendazole is currently
being used for containment/eradication of lymphatic filariasis (LF)
in many countries. However, use of DEC alone is still relevant
especially in those countries like India where a vast population
requires huge amounts of money to treat the population at risk for
a considerable period. Efficacy and feasibility of annual single-dose
of DEC was evaluated in an endemic Tea Estate worker population of Assam. A single annual dose of DEC (6 mg per kg body
weight) was given to all the eligible population of the selected tea
estate for six years. Prior to mass DEC administration, night blood
survey for microfilaria prevalence and mosquito (Culex quinquefasciatus) dissection for vector infection rate were done from
morning in-door resting collections. Subsequently these indices
were monitored at annual and monthly intervals respectively
before each cycle of drug administration. Decline in the microfilaria rate and infection/infectivity rate was evident even after the
first round of treatment that goes down further significantly in the
subsequent years. After six consecutive annual rounds of DEC
mass treatment, microfilaria rate dropped down from 10.2% to
0.37% and vector infection rate from 3.1% to 0.03%. Host
clearance was 90.2%. Compliance to DEC in take was good and
side effects were mild and temporary in nature lasting within
12 hours after medication. DEC alone in such a population is
useful in LF eradication.

4.5-033
Prevalence of the human filaria Loa loa in Gabon Country
wide
*J. P. Akue1, N. M. Mestre1,2, D. Nkoghe1,2,3, E. Leroy1,2,3,4,
R. A. Mbou-Moutsimbi1,2,3,4 and H. Moukana1,2,3,4
1
Centre International de Recherches Medicales de Franceville (C.I.R.M.F),
Parasitology, Franceville, Gabon; 2Université de Bamako, Faculté de Medecine, Pharmacie et Odonto-Stomatologie, Bamako, Gabon; 3Ministère de
la Santé, Libreville, Gabon; 4Institut de Recherches pour le Développement
(IRD), Marseille, France

OBJECTIVES Mass chemotherapy in loiasis endemic country may
result in fatal side effect. The aims of this study are: (1) to map
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filarial infection country wide. (2) To provide a baseline data for
future control program.
METHODS A survey was organised in 212 villages chosen
randomly in all nine provinces of Gabon (July 2005–July 2008).
3773 individuals over 15 years of age were examined. A direct
examination of 10 ll of blood, followed by a parasite concentration technique on 1ml of blood was performed systematically on
each sample collected between 9:00am and 3:00pm. Serum
samples from the same individuals were used to measure the level
of Loa loa specific IgG4 antibodies.
RESULTS The overall prevalence in the whole country for Loa loa
microfilaria was 22.4%. 12–33.5% of individuals living in rural
area of Gabon harbour Loa loa microfilaria. The lowest prevalence is found in Ogooué Maritime province (12.1%) the highest
in Estuaire (33.5%) follow by Ogooué Lolo (27.8%). Microfilaremia and specific IgG4 were used to compare infection between
two areas geographically different: the forest area of Woleu Ntem
(WN), the Savannah area of Haut Ogooué (HO). The microfilaremia prevalence was not significantly different between the forest
and the savannah area (21% vs. 25.1% respectively; X2 = 1.842;
DL = 1, P = 0.174), while this prevalence was high in men
compared to women in both cases (X2 = 18. 148; DL = 1,
P = 0.00 for WN; and X2 = 34.973, DL = 1, P = 0.00 for H O).
However, the number of individuals with high microfilaremia
(>5000 microfilaria/ ml) was significantly high in forest compared
to savannah (28.5% vs. 13.11%; X2 = 5.880, DL = 1; P = 0.015).
Furthermore the prevalence of specific IgG4 in the forest area was
significantly higher compared to the savannah (75% vs. 63.63%,
X2 = 6.732, DL = 1; P = 0.009). An important proportion of
individuals in both areas without microfilaria in their blood
produce a detectable level of specific IgG4 (75. 19% for WN and
80. 08% for HO). Both specific IgG4 and microfilaria prevalence
have almost reach their maximum level by the age of 11–20 years
in WN, while a trend toward age related evolution for microfilaremia and specific IgG4 was seen in HO.
CONCLUSION Microfilaremia and specific IgG4 level provide a
trend for filarial infection in each specific area and may be useful
tools for monitoring efficacy of a control program in a loiasis
endemic zone.

splenectomy had thus been suggested, but the patient had not
accepted. The main laboratory alteration was a raised eosinophil
count as is shown in Table. At microscopic examination after
leuco concentration of 10 ml of peripheral blood, obtained at
noon, we found microfilariae of Loa loa (parasite load of about 15
microfilariae/ml). Abdominal ultrasound confirmed the focal
lesions in the spleen, while electro myography showed severe
suffering of nervus ulnaris. The patient was treated with ivermectin (200 lg/kg in single dose), albendazol (400 mg · 2/die for
28 days) and corticosteroids. At follow-up, six months after
therapy, the eosinophil count was within the normal range, the
spleen lesions had completely disappeared and she could normally
move the right hand, only needing phisiotherapy to increase the
muscular tissue.
CONCLUSIONS We wondered if all these apparently unrelated
findings could be attributed to the same cause. In reviewing the
literature we found some reports in old articles and textbooks of
Tropical Medicine of the presence of peripheral neuropathy as one of
the possible clinical presentations of loiasis. More recent reports
describe hypo ecogenic spleen lesions in patients with loiasis: some of
them were submitted to splenectomy under the suspicion of
lymphoma, but histology revealed instead eosinophilic granulomata
containing Loa loa microfilariae. If the classical signs of loiasis
(Calabar swellings and ‘‘eyeworm’’) are well known, other, potentially more severe findings are still poorly documented. Loiasis should
always be suspected in patients with eosinophilia reporting a stay in
endemic countries, even in presence of atypical symptoms.

Table 1
Jan 2006

Sep 2006

Jun 2007

Mar 2008

Jun 2008

Eosinophils/ll

660

5.100

1.870

2.410

3.300

WBC/ll

8.440

12.270

11.900

8.990

11.500

% Eos

7,4

39,9

15,7

26,8

28,6

4.5-035
Ivermectin and Loa loa: can initial microfilaraemias be
estimated from post-treatment data?

4.5-034
Unusual clinical presentation of loiasis: a case report
*F. Gobbi1, A. Angheben1, M. Mascarello2, M. Gobbo1, A. Rossanese1,
M. Anselmi1, M. Gerardo1, S. Marocco1, M. Corachan3 and Z. Bisoffi1
1
Ospedale SACROCUORE, Centre for Tropical Diseases, Negrar
(Verona), Italy; 2Policlinico GB Rossi, Infectious Diseases, Verona, Italy;
3
CRESIB, Tropical Diseases, Barcelona, Spain

OBJECTIVES To describe a case of loiasis with unusual symptoms and review the literature on the clinical spectrum of the
disease.
METHODS Case description and review of the literature.
CASE DESCRIPTIONA 28-year-old Italian female came to our
observation on June 16th, 2008. She reported a stay in Gabon in
2005 for four months. In March, 2006 she had begun to complain
of several episodes of migrant, transient oedemas. In May 2007 a
sudden sensitive and motor paralysis had occurred, involving the
forth and fifth finger of the right hand. After the onset of this
neuropathy, no more episode of migrant oedema had occurred. In
March, 2008 an abdominal ultrasound had revealed multiple hypo
ecogenic areas in the spleen (maximum diameter 1.5 cm), and
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S. Pion1, J. Kamgno2, J. Gardon3, N. Gardon-Wendel3, J.-C. Ernould4,
J.-P. Chippaux4 and *M. Boussinesq1
1
IRD, UMR 145, Montpellier Cedex 5, France; 2Filariasis Research Centre,
Yaounde, Cameroon; 3IRD, La Paz, Bolivia; 4IRD, Paris, France

OBJECTIVES Serious adverse events (SAEs) have been reported
after ivermectin (IVM) treatment of subjects harbouring high Loa
loa microfilarial loads. The threshold above which such SAEs may
occur is 30 000 microfilariae (mf) per ml of blood. However, as
most of the individuals receiving IVM are treated as part of mass
distributions, the initial Loa microfilarial load of patients who
develop a SAE is usually unknown. This study aimed at evaluating
to which extent one can estimate the initial microfilaraemia from
information collected after treatment. This approach would be
useful to evaluate whether a SAE is actually related to a high pretreatment Loa load, or to other causes.
METHODS Analyses have been performed on individual data
collected from 723 patients treated with IVM (150–200 lg/kg) as
part of six clinical trials. Post-treatment microfilaraemias had been
measured from the day following treatment (D1) to D360, with
different timepoints amongst the trials. Assuming that the decrease
in the loads might depend on the initial value (measured on D0),
analyses were conducted separately in four groups of patients (A–
D), whose initial loads were 1–999, 1000–7999, 8000–29 999,
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and ‡30 000 mf/ml, respectively. At each timepoint i, a reduction
rate (RR) was calculated as the mean of individual reductions
between D0 and Di in subjects who had been examined at both
timepoints.
RESULTS The RRs in the mf load within the week post-treatment
were higher as the initial loads were high. On D3, they were 56.4,
70.0, 75.7 and 81.6% in groups A–D, respectively (17, 50, 53 and
33 patients examined). Large inter-individual variation was
observed within each group. On D3, the first and third quartiles of
the RRs were 47.4 and 71.9% in group A, 61.0 and 79.9% in
group B, 66.7 and 86.4% in group C, and 72.5 and 92.9% in
group D. The variation in the RRs does not seem related to age or
gender. From D7, the RRs were similar in all groups (around 70–
80%), and the microfilarial loads plateau up to D360.
CONCLUSION Loa microfilarial loads measured after IVM
treatment can be used to estimate ranges of probable pre-treatment
microfilaraemia. This has practical implication for managing postIVM SAEs. However, one should keep in mind that hyper- and
hypo-responders may exist. The absence of re-increase in the Loa
loads within one year after treatment suggests that IVM may have
either a macrofilaricidal effect, or a long-lasting effect on the
fertility of Loa adult worms.

4.5-036
Ivermectin and Onchocerca volvulus: comparison of
embryogrammes of adult worms collected from naı̈ve and
multi-treated patients
*M. Boussinesq1, C. Bourguinat2, H. Nana-Djeunga3, S. Pion1, J. Kamgno4,
R. K. Prichard2 and S. Wanji5
1
IRD, UMR 145, Montpellier Cedex 5, France; 2McGill University,
Montreal, Canada; 3University Yaounde 1, Yaounde, Cameroon; 4Filariasis
Research Centre, Yaounde, Cameroon; 5University of Buea, Buea,
Cameroon

OBJECTIVES Onchocerciasis patients treated repeatedly with
ivermectin (IVM) show a progressive decrease in their microfilarial
loads. Studies suggest that it might be due to a cumulative effect of
IVM on the reproductive capacities of Onchocerca volvulus adult
stages. The fecundity of the latter can be evaluated by embryogrammes, i.e. by assessing the density of the various embryonic
stages contained in the uteri of female worms. The Objective of
our study was to compare the results of embryogrammes made on
two groups of parasites: one collected from individuals treated
repeatedly for 13 years, and one collected from patients living in
communities where no CDTI had ever been organized.
METHODS Adult males harbouring at least two onchocercal
nodules were selected in the Mbam valley and the Nkam valley
(Cameroon). In the former focus, patients had received repeated
treatments, first during a clinical trial (1994–1997), and then
(1998–2007) as part of annual mass IVM distributions; these
patients had not received any treatment for the last 6 months. In
the Nkam valley, most of the subjects had never received any IVM
treatment. Nodules were removed from each patient just before
(D0) and 80 days (D80) after having received a standard dose of
IVM. Macrofilariae were isolated using the collagenase technique
and embryogrammes were prepared for each female worm.
Careful examination allowed us to distinguish normal (live) mf
from abnormal (degenerating) ones.
RESULTS On D0, nodules were collected from 188 and 190
patients, respectively, in the Mbam and the Nkam valley. On D80,
the numbers were 159 and 171. A total of 2036 female worms
were examined. On D0, the proportions of females containing
normal mf were 38.9% and 45.2%, respectively, in the multitreated and the naı̈ve subjects. On D80, the proportions were 34.7
and 37.4%, respectively. Quantitative assessments showed similar
trends. In the multi-treated patients, the proportions of female
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worms showing degenerating mf increased from 48.0 to 58.1%
between D0 and D80, whereas the proportions in the naı̈ve
patients were 31.6 and 48.7%, respectively.
CONCLUSION Female worms collected from patients treated
repeatedly for more than 10 years were still very productive. The
accumulation of degenerating mf in the worms collected in the
Mbam valley indicates that the embryostatic effect of IVM is at
least partially maintained in multi-treated patients.

4.5-037
Surgical management of scrotal hydroceles under local
anaesthetic in lymphatic filariasis endemic communities in
Niger
*A. Phillips1, A. Garba2, S. Adamou Bathiri2, J. Webster1 and A. Fenwick1
1
Schistosomiasis Control Initiative, Imperial College London, UK; 2Programme National Onchocercose et Filariose Lymphatique, Niamey, Niger

BACKGROUND A hydrocele is an accumulation around a testicle
of fluids secreted from a membrane wrapped around the testis,
called the Tunica vaginalis. The treatment for hydrocele is surgery
which, if properly conducted, is curative.
OBJECTIVES To ascertain the practicability and acceptability of
a mass surgery week to provide hydrocelectomy, under local
anaesthesia, in Nigerien adults with hydroceles.
METHODS The hydrocelectomy operation involves the subtotal
excision of the parietal layer of the Tunica vaginalis leaving a rim
of approximately one centimeter in width around the testis and
epididymis. Quantitative face-to-face interviews will be carried out
in July 2009 (three to six months following the surgery) to
ascertain (i) the impact of hydrocele and (ii) the benefits of the
hydrocelectomy on physical activity and social life.
RESULTS In 2009 to date, 198 surgeries have been performed in
three rural community hospitals and 22 doctors have been trained
to perform the surgery. Patients spent 7 days in the hospital and no
post-operative complications were observed.
CONCLUSION A disability alleviation strategy is required for
lymphatic filariasis patients who suffer from such urogenital
manifestations. Hydrocele is a cause of social stigma, lowered
employment opportunities and impaired sexual activity. Hydrocelectomy under local anesthesia proved to be safe and effective.
Mass surgery was a practical and cost-effective approach provided
that close attention is given to post-operative care.

4.6 Fungal diseases
4.6-038
Recent epidemiological study on ethiological agents of
onychomycosis in Iranian patients
*R. Daie Ghazvini, S.J. Hashemi, E. Zibafar, M. Gramishoar, M. Abastabar and
L. Hoseinpur
Tehran university of medical sciences, School of public health, medical
parasitology and mycology, Tehran, Iran

INTRODUCTION As a general term, Onychomycosis included
infection of the nail produced by a fungus such as dermatophytes,
saprophytes and yeasts.
METHODS In the present study, 147 patients suspected of
onychomycosis were examined by direct microscopy and cultural
Methods. 78.23% of patients were female. Specimens were tested
by direct microscopic examination using potassium hydroxide
20% and culturing on Sabouraud?s dextrose agar(s) and Sabouraud?s containing chloramphenicol (sc).
RESULTS Direct microscopy tests were negative in 14.28% nail
specimen and positive in 85.71%. Saprophytic mycelium was
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observed in 20.40% (n = 30) of positive cases. The isolated
causative agents from culture of specimens according to their
frequencies were as follows: Candida sp.(42.9%), Trichophyton
mentagrophytes (13.6%), Candida albicans (7.5%), Aspergillus
flavus (6.1%), Aspergillus sp. (4.1%), Penicillium sp. and Fusarium sp. (3.4%), T. verrucosum (2.7%), T. rubrum and A.
fumigatus (2%), Cladosporium sp. (1.4%), Epidermophyton
floccosum and A. niger and Achremonium sp.(0.7%).
CONCLUSSION In this study, the most common agents were
yeasts and the prevalence of disease was predominant in woman
and ages between 40 and 50.

4.8 Leprosy
4.8-039
Fontilles: 100 years of work in leprosy
*J. Gómez Echevarrı́a1,2 and *F. Moll Cervera1,2
1
Asociació Fontilles, Pabellón Padre Ferris, Vall de Laguart-Fontilles,
Spain; 2Asociación Fontilles, Cooperation, Fontilles, Spain

OBJECTIVES The study reviews the epidemiological characteristics of the patients treated in the Sanatorium of Fontilles
throughout its history. The Sanatorium was inaugurated in 1909
and is at present celebrating its centennial.
METHOD For the accomplishment of the work the existing
historical medical files in the sanatorium have been evaluated,
reflecting the origin of the patients, sex, the clinical form of the
disease, its age at the time of diagnosis, the initial symptoms, its
familiar and personal antecedents.
RESULTS The study analyzes results of 2621 patients treated in
the Sanatorium. We emphasize the predominance of the multibacillary forms of the disease, more cases detected in men, the
evolution of the different epidemiological factors, the main signs of
early disease and the importance of the familiar antecedents.
CONCLUSIONS Many leprosy hospitals in the world carried out
important work on leprosy control before suitable pharmacological treatment for the disease was available. Since leprosy is a
stigmatizing disease and still has many unknown aspects, its
control was carried out during many years in leprosy hospitals
throughout the World and the Sanatorium of Fontilles was one of
them. The administration of the MDT advised by the WHO since
1982 is an outpatient treatment. Institutions like Fontilles, at
present support the Programs of leprosy of those countries where
this disease continues to be a problem of public health.

4.8-040
Clinical case: resistance to MDT and bad clinical and
bacteriological evolution in a multibacillar leprosy patient
*J. Gómez Echevarrı́a1 and *F. Moll Cervera2
Asociació Fontilles, Pabellón Padre Ferris, Vall de Laguart-Fontilles,
Spain; 2Asociación Fontilles, Cooperation, Fontilles, Spain

1

INTRODUCTION From the year 1982 the advances in the
control of leprosy have been very important, due to the administration of the MDT advised by the World Health Organization.
This study describes the new active cases of leprosy controlled in
the Sanatorium of Fontilles, reference center for this disease in
Spain during the last decade (1998–2008). The Objective of the
work is to explain that although the number of cases is not very
high, al the patients treated with the MDT had a good clinical and
bacteriological evolution, except the clinical case described below.
CLINICAL CASE The patient is a 37-year-old Spanish man with no
known family members or close contacts affected by this disease He
presents maculae on back and lumbar region, defined well, with
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erythematous and slightly elevated edges. The patient is diagnosed
after a clinical, bacteriological and histopathological evaluation of
multibacillary leprosy (Borderline-Bordeline). Multibacillary MDT
administered (dapsone, 100 mg/d; clofazimine, 50 mg/d; Rifampicine, 600 mg/m). Due to a bad clinical and bacteriological evolution
of the injuries/lesions, the period of 12 months of WHO treatment is
extended to 24 months. After 24 months, the patient is still
clinically active with viable bacilli detected by smears and histopathology. At present the patient is on an alternative 12 month
treatment of once a month 600 mgs rifampicine, 100 mgs minocycline and 400 mgs moxifloxacin.
CONCLUSIONS The study detected a good general good clinical
and bacteriological evolution of the cases registered and treated at
the sanatorium by the WHO MDT. Some MB patients have
presented type 1 and type 2 leprosy reactions even after
completion of treatment that have required special control and
treatment. Exceptionally cases like the one presented without
known family or close contact cases and good social conditions,
have become affected and in spite of the appropriate treatment,
they have not experienced a good clinical or bacteriological
evolution.

4.8-041
Orthopedic aspects and disabilities in leprosy patients in
Cumura, Guiné-Bissau
*F. Flores Santos1, V. Henriques2, M. Nhanca2 and J. Seixas1
1
Instituto de Higiéne e Medicina Tropical, Clı́nica, Lisboa, Portugal;
2
Hospital do Mal de Hansen de Cumura, Cumura, Guinea-Bissau

Leprosy is a chronic condition. Even after successful medical cure,
skin and nervous lesions may persist and progress. Orthopedic
lesions resulting in deformities and leading to disabilities may
subsequently develop.
OBJECTIVES To describe the orthopedic lesions and disabilities
associated with leprosy in Guiné-Bissau, in order to evaluate the
adequacy of the provided care.
METHODS Newly (ND) and previously diagnosed (PD) leprosy
patients were enrolled at the Cumura Hospital. This Hospital
manages and reports the totality of leprosy cases in Guiné-Bissau.
We studied 82 leprosy patients (54 ND, 28 PD). Data was
obtained from the direct observation of 36 patients and from the
clinical records of 46 patients diagnosed during 2008. The usual
clinical criteria for neurological impairment, WHO’s Maximum
Impairment Score and WHO’s classification for leprosy – paucibacillary (PB) and multibacillary (MB) patients – were used to
evaluate all patients.
RESULTS The mean age for ND and PD patients was 41 and
62 years, respectively. In the ND group 37.0% were classified as
being PB and 63.0% as MB. 10% of the PB patients presented with
a grade two disability, while this degree of disability was found in
41% of the MB patients. The frequencies for each grade of
disability in the ND group were: grade 0–48%; grade 1–22%;
grade 2–29%. In the PD group these frequencies were respectively:
0%, 4% and 96%.
The affected peripheral nerve trunks in the ND group were:
ulnar 38%, posterior tibial 35%, median 34%, popliteal 34%,
radial 30%. In NDs, Grade 2 disabilities were associated with
involvement of the following nerves: median 40%; posterior tibial
36.7%; ulnar 20%; radial 3.3%; popliteal 0%. In PDs these
frequencies were respectively: 28.7%, 30.4%, 32.2%, 0% and
8.7%. The more prevalent grade 2 disabilities included mutilation
of the upper limbs (similarly present in NDs and PDs) and of the
lower limbs (significantly higher in PDs). Plantar wounds and
ulcers were more frequent in NDs. Claw hand was mostly
observed in PDs.
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CONCLUSION The mean age at diagnosis is high among NDs.
MB patients constituted the majority of NDs and this form was
associated with a greater disability. These findings must be
considered in relation to the epidemiological situation and to the
quality of diagnosis at the community level. Grade 2 disability
affected preferentially PDs, possibly reflecting the combined effects
of the standard of care and the progressive character of the disease
itself. Observed affected nerves are in accordance with those
described in the literature. Deformities potentially corrected by
simple measures such as wound care were less frequent in PDs.
Conversely, deformities requiring a more complex orthopedic
approach were more frequent in this same group. Our results
suggest that there is room for improvement in the preventive
and corrective orthopedic measures in leprosy patients in
Guiné-Bissau.

4.9 Meningitis
4.9-042
The diagnostic properties of blood eosinophils in
serologically-positive meningitic angiostrongyliasis
*K. Sawanyawisuth1, *K. Sawanyawisuth2, K. Takahashi3, V. Senthong2, P.
Limpawattana2, P. Intapan1, S. Tiamkao2, S. Jitpimolmard2, V. Chotmongkol2
and E. Barrett-Connor4
1
Khon Kaen University, Khon Kaen, Thailand; 2Khon Kaen University,
Medicine, Khon Kaen, Thailand; 3University of Occupational and
Environmental Health, Environmental Epidemiology, Kitakyushu, Japan;
4
University of California, San Diego, Family and Preventive Medicine,
La Jolla, USA

OBJECTIVE To assess whether blood eosinophil level was a true
diagnostic test for meningitic angiostrongyliasis, and, if so, to seek
optimal blood eosinophil cut-off points. The cut-off points may be
used as one of the criteria diagnosis for meningitic angiostrongyliasis.
METHODS The study was done at Srinagarind hosptal, Thailand.
We enrolled 47 patients who had serologically proven meningitic
angiostrongyliasis and 2030 healthy controls from a health checkup clinic. Total white blood cells, percent eosinophils, and
eosinophil count were compared between the cases and control
groups and fitted by a logistic regression model to assess the
probability of having angiostrongyliasis. The best model was
defined as having the highest area under the curve of a receiver
operating characteristic curve.
RESULTS The medians of white blood cell, percent eosinophils, and
eosinophil count in meningitic angiostrongyliasis group were significantly higher than control group (10 200 vs. 8500 cells/mm3, 15%
vs. 4%, and 1632 vs. 343 cells, respectively; P value <0.0001). Blood
eosinophil count model provided the best diagnostic markers for
meningitic angiostrongyliasis. An eosinophil count of 728 cells gave
sensitivity, specificity, and positive and negative likelihood ratios of
80.9%, 83.1%, 4.8, and 0.2, respectively.
CONCLUSION The diagnosis of meningitic angiostrongyliasis is
based on clinical criteria. Serologic tests are not widely available
and have varied sensitivity and specificity. An eosinophil count
more than 728 cells has promising diagnostic properties and is very
suggestive for meningitic angiostrongyliasis. The blood eosinophil
levels should be used as diagnostic criteria for meningitic
angiostrongyliasis. Clinicians should also consider its application
in view of availability and less invasiveness.
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4.9-043
Bacterial isolates from cerebro-spinal fluid at Bacteriology
Laboratory of Institute for Infectious and Tropical Diseases of
Clinical Center of Serbia in the period 2001–2008
*B. Stosovic, T. Tosic, M. Jovanovic, O. Dulovic, B. Milosevic, G. Stevanovic,
L. Lavadinovic and M. Pelemis
Institute for Infectious and Topical Diseases, Bacteriology Laboratory,
Belgrade, Serbia

INTRODUCTION Bacterial infections of central nervous system
(CNS) are life threatening diseases. Their frequency and distribution differ depending on immunization, socio-economical status,
hygiene, age and other epidemiologic parameters. They can be
focal, to be extended to meninges, or all brain structures. They can
appear spontaneously or post-traumatically. The most frequent
bacterial causes are Streptococcus pneumoniae, Neisseria meningitidis, Haemophilus influenzae type b and Escherichia coli.
OBJECTIVES To analyze the frequency of bacterial causes of
CNS infections, isolated at Bacteriology Laboratory of Institute for
Infectious and Tropical Diseases of Clinical Center of Serbia in
period 2001–2008.
MATERIALS AND METHODS The retrospective study was
conducted to analyze the rates of isolation of causative agents from
cerebro-spinal fluid (CSF) of patients residing at Institute for
Infectious and Tropical Diseases and five more Institutes of
Clinical Center of Serbia. CSF has been examined by standard
procedure (Gram stain and methylene staining of direct smears,
cultivation on blood and chocolate agar and brain heart infusion
broth). In some specimes detection of antigens of most frequent
bacterial causes of CNS infections has been performed by latex
agglutination.
RESULTS Out of 3247 CSF that have been processed, bacterial
cause has been isolated in 393 (12.10%). The most frequent was
Streptococcus pneumoniae: 119 (30.28%), coagulase negative
staphylococci: 69 (17.56%), Staphylococcus aureus: 28 (7.12%),
Neisseria meningitidis: 24 (6.11%), Klebsiella-Enterobacter: 23
(5.85%), Enterococcus spp: 17 (4.33%), Acinetobacter spp: 21
(5.35%), Listeria monocytogenes: 15 (3.82%), Streptococcus suis:
12 (3.05%), Escherichia coli: 10 (2.55%), Haemophilus influenzae: 3 (0.76%), Streptococcus pyogenes: 2 (0.51%), Serratia
marcescens: 2 (0,51%), Proteus mirabilis: 1 (0.25%), Streptococcus equisimilis: 1 (0.25%). The other 46 (11.70%) isolates
comprised rare, but clinically relevant causes: Streptococcus
agalactiae, Actinobactilus actinomycetemcomitas, Streptococcus
equi ssp. zooepidemicus. The total of 747 latex agglutination tests
showed positive results in 81 (10.84%); Streptococcus pneumoniae 65 (80.25%), Neisseria meningitidis A 2 (2.47%), Neisseria
meningitidis B 9 (11.11%), Neisseria meningitidis C 2 (2.47%),
Haemophilus influenzae type b 2 (2.47%), Escherichia coli K1 1
(1.23%). Specimens that showed positive results of latex test grew
bacteria in 50 (61.73%), while in 31 (38.27%) culture remained
sterile.
CONCLUSION The most frequent bacterial cause of CNS infections was Streptococcus pneumoniae. Latex agglutination test was
a valuable help in detection of causes of CNS infections.
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4.10 Trypanosomiasis
4.10-044
Investigation of the disadvantageous stereoselective
intestinal absorption of eflornithine after oral dose in the rat
R. Jansson-Lofmark1, *C.-C. Johansson1, I. Hubatsch2, P. Artursson2 and M. Ashton1
1
University of Gothenburg, Pharmacology, Gothenburg, Sweden; 2Uppsala
University, Pharmacy, Uppsala, Sweden

OBJECTIVE The cumbersome intravenous administration of the
trypanostatic drug eflornithine limits its clinical use wherefore an
oral eflornithine treatment would be desirable. This study aimed to
gain a better, stereospecific understanding of the gastrointestinal
absorption mechanisms for L- and D-eflornithine.
METHODS In vivo: rats were administered racemic eflornithine
HCl orally (40–3000 mg/kg bodyweight) or by intravenous
infusion (100–2700 mg/kg with durations of 60–400 minutes) and
arterial blood was collected for drug quantitation. Faeces was
collected to determine the L:D concentration ratio. In vitro:
Bidirectional transport in Caco-2 cells was investigated in the
absence and presence of a Pgp-inhibitor. Unidirectional permeability of L- and D-eflornithine was investigated in the Using
chamber with small intestine from the rat. L- and D-eflornithine
were quantified with an enantioselective HPLC method.
RESULTS Drug clearance after IV administration was linear over
the studied dose range with no significant difference between Land D-eflornithine (mean values of 9.90 and 9.60 mL/min/kg,
respectively). Oral absorption was enantioselective at all dose
levels and linear up to a racemic dose of 400 mg/kg. The mean
bioavailability of L- and D-eflornithine was 33 and 64%,
respectively. At higher doses absorption rates were deviant from
first-order kinetics. The L:D eflornithine concentration ratio in
faeces was inverse to that observed in plasma. The permeability of
L- and D-eflornithine in Caco-2 cells was low (apparent permeability 6–10 · 10-8 cm/s) with no evident enantioselectivity nor
evidence of active transport. The Ussing chamber unidirectional
apparent permeability was enantioselective with mean values of
0.41 and 0.62 · 10-6 cm/s, for L- and D-eflornithine, respectively.
CONCLUSION Following oral administration to the rat, exposure to L-eflornithine was approx. 50% lower compared to Deflornithine as a consequence of enantioselective gastrointestinal
absorption in which the more active enantiomer is less favoured.
This value is very similar to results in humans, indicating the rat to
be a suitable model for further study of the enantioselective
absorption mechanisms. Based on data from Caco-2 cells and the
Ussing chamber, the main route of gastrointestinal transport was
suggested to be paracellular, which has been observed for small,
hydrophilic compounds similar to eflornithine. However, if this
process can be enantioselective has not been established. An
improved understanding of the mechanisms of absorption for Leflornithine may aid or terminate any development of an oral
treatment alternative.

4.10-045
Detection of Trypanosoma brucei parasites in blood samples
using real-time nucleic acid sequence-based amplification
(NASBA)
C. M. Mugasa1, G. J. Schoone2 and *H. Schallig2
Makerere University, Veterinary Faculty, Kampala, Uganda, Uganda;
2
Royal Tropical Institute, Biomedical Research - Parasitology, Amsterdam,
Netherlands
1

OBJECTIVES Human African trypanosomiasis (HAT) is a neglected disease that affects mainly poor rural populations across
sub-Saharan Africa.). Presently, standard diagnostic confirmation
of HAT requires demonstration of parasites in blood, lymph nodes
ª 2009 The Authors
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or cerebrospinal fluid (CSF). However, diagnosis of this infection
remains challenging due to low parasitaemia exhibited by most
infected people. This is especially true in T. b. gambiense infections
where the parasitaemia can vary between more than 10 000
trypanosomes/ml, which is easily detectable, and less than 100
trypanosomes/ml of blood, which is below the detection limit of
the standard diagnostic Methods. As a result, 20–30% of HAT
patients are left undiagnosed by the standard parasitological
techniques. The Objective of this study was to develop a highly
sensitive NASBA assay that can detect relatively low numbers of T.
brucei parasites in blood, as obtaining CSF material as clinical
sample is a painful procedure to the suspected patient. We have
targeted the 18S ribosomal RNA gene sequence for higher
sensitivity, because rRNA copies occur in high numbers (>10 000
copies) in the cytoplasm and also contains sequences conserved
within trypanosomatids and genus-specific sequences.
METHODS A NASBA assay based on 18S rRNA was developed
and evaluated under laboratory conditions.
RESULTS The analytical sensitivity of T. brucei 18S real-time
NASBA was assessed using 10-fold serial dilutions of RNA
extracted from in vitro culture of T. brucei gambiense parasites
ranging from 107–10 parasites/ml and run in duplicate. The assay
consistently had a lower detection limit of 10 parasites/ml. The
analytical specificity of the assay was assessed with nucleic acids
from different infectious agents. All of the organisms, except the
two T. brucei subspecies, gave negative results in the assay.
Human nucleic acid was also negative in the assay. A total of 50
endemic and non-endemic control blood samples were tested with
the developed molecular test and found to be all negative
(specificity 100%). The real-time NASBA detected T. brucei in
significantly more samples than microscopy (P < 0.0001). It was
noted that with standard microscopy, parasites could be detected
in only 33 of 59 (55%) of the blood samples examined. On the
other hand, the developed T. brucei 18S real-time NASBA was
able to detect the presence of parasite specific RNA in 41 of 59
(70%) samples.
CONCLUSION A sensitive assay such as the one developed in this
study may become an alternative tool to confirm diagnosis of
Human African trypanosomiasis.

4.10-046
Enantiospecific reassessment of the pharmacokinetics and
pharmacodynamics of oral eflornithine against late-stage
T.b. gambiense sleeping sickness
R. Jansson-Löfmark1, S. Björkman2, F. Doua3, K. Na-Bangchang4 and *M. Ashton1
1
University of Gothenburg, Pharmacology, Gothenburg, Sweden; 2Uppsala
University, Pharmaceutical Biosciences, Uppsala, Sweden; 3PRCT, Daloa,
Côte d’Ivoire; 4Thammasat University, Faculty of Allied Health Sciences,
Bangkok, Thailand

OBJECTIVE To investigate the stereospecific clinical pharmacokinetics of the trypanostatic agent eflornithine.
METHODS D- and L-eflornithine were quantified by HPLC in
plasma and cerebrospinal fluid (CSF) samples from 25 patients
with late-stage T.b.gambiense sleeping sickness treated with oral,
racemic eflornithine (100 or 125 mg/kg QID) for 14 days. A
population pharmacokinetic model was fitted to L - and D plasma concentration-time data. The probability of cure was
regressed vs. measures of exposure to L - and total eflornithine.
RESULTS The pharmacokinetics of L - and D - eflornithine
differed corresponding to population oral clearance values of 17.5
(95%CI: 15.6;19.4) L/h and 8.18 (95%CI: 7.4;9.0) L/h, respectively. None of the evaluated covariates (age, bodyweight, gender,
concomitant medication, hemoglobin levels) had any significant
effect on eflornithine pharmacokinetics. CSF concentrations of L-
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eflornithine were 50% of those for the D-enantiomer. The
probability of cure correlated with plasma AUCss,tau, based both
on L - and total eflornithine concentrations.
CONCLUSIONS The discouraging efficacy after treatment with
eflornithine by the oral route may be a result of lower systemic
exposure to active L-enantiomer. This stereoselective aspect needs
to be considered if exploring possibilities of an oral eflornithine
dosage regimen.

4.10-047
Immune signalling via MyD88 is required for macrophage/
microglia to control African trypanosomes in the brain early
during neuro-invasion
*D. N. Amin, K. Kristensson and M. Rottenberg
Karolinska Institutet, Neuroscience, Stockholm, Sweden

The chronic phase of African trypanosomiasis, a debilitating
disease caused by subspecies of Trypanosoma brucei, is characterised by the accumulation of inflammatory cells and trypanosomes in white matter regions of the brain. It has been established
that macrophages play a vital role towards T cell trafficking and
accumulation in the brain. In African trypanosomiasis, it is poorly
understood whether the accumulation of the parasites and T cells
in the brain parenchyma is a co-dependent event or if the parasites
intrinsic ability to multiply is controlled before the host is
gradually overwhelmed later during infection
We have investigated this by impairing the competence of
macrophage/microglia to act as innate immune cells in a murine
model of the disease. T b brucei-infected mice deficient in MyD88,
a toll-like receptor signalling adaptor molecule, were unable to
control second wave of peripheral parasitaemia compared to
infected wild type mouse, and showed less interferon gamma (IFNc) in the serum. Interesting, there was severe impairment in the
accumulation of CD4 + and CD8 + T cells in the corpus callosum
and septum in brain sections from MyD88-/- mice compared to the
wild type, which correlated with reduced expression of IP-10 and
IFN-c in the brain of such mice. Surprisingly, unlike wild type
mice, MyD88-/-mice showed significantly more trypanosomes in
these white matter areas and a highly reduced expression of iNOS,
an enzyme necessary for the secretion of nitric oxide that is used by
host to control trypanosomes. Overall, these studies reveal that the
signalling via MyD88 by innate immune cells, macrophage/
microglia, plays a role in restraining the growth of trypanosomes
early during neuro-invasion, and that this control is lost as the late
stage progresses. Supported by NEUROTRYP, FP6-2004-INCODEV-3 032324.

4.10-048
Diagnosis of human african trypanosomiasis in a paediatric
sample from Luanda
*M. J. Gargate1, M. C. Drago1, A. Vilares1, L. Monteiro1, M. Correia2,
L. Bernardino2 and H. Ângelo1
1
National institute of health Dr Ricardo Jorge, Infectious diseases
departement, Lisbon, Portugal; 2David Bernardino Paediatrics Hospital,
Luanda, Angola

OBJECTIVES Evaluation of the human African trypanosomiasis
in a paediatric population of Luanda by the development of a
DNA extraction technique of blood samples conserved on filter
paper and implementation of a real time PCR assay for Trypanosoma brucei detection, using a single amplification reaction and
melting curve analysis.
METHODS Trypanosoma brucei DNA was extracted by a
proteinase K and phenol-chloroform modified method. A real time
PCR assay was used to perform Trypanosoma brucei DNA
detection by using a Light Cycler instrument and DNA Master
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SYBR green reagents (Roche). The primers were used to amplify a
specific multicopy region of 117 bp of the Trypanosoma brucei
genome. The blood samples were collected on filter paper from
children with clinical symptoms of Malaria from emergency
service of the Luanda Paediatrics Hospital.
RESULTS In our study we analysed 235 blood samples and we
observed that 37 (15.7%) were positive and the remaining 198
(84.3%) were negative. Among these positive samples 31 (83.8%)
were co infection with Plasmodium.
CONCLUSION Our results showed the existence of infected
children with Trypanosoma brucei in Luanda, as this city is not an
endemic area of the vector and there is no literature descriptions of
the endemic disease in Luanda our study suggests a vertical
transmission of the infection. The real time PCR assay can be
completed in one hour and has the ability to detect Trypanosoma
brucei DNA in a single reaction by using of melting temperature
curves analysis, this can represent an alternative or a complementary diagnosis method for the different stages of the infection
or for the therapeutic monotorization of the treated patients.

4.10-049
Quality of life in patients with Chagas disease
*N. Rosseti1, T. Guimarães2, G.M. Paixão2, C. Magnani3, L. Paixão4,
E. D. Gontijo2 and G. Verucchi1
1
Alma mater studiorum, Infectious diseases Institute, Bologna, Italy;
2
Universidade Federal de Minas Gerais, Faculdade de Medicina, Belo
Horizonte, Brazil; 3Alma mater studiorum, Anthropology, Bologna, Italy;
4
Secretaria Municipal de Saúde, Epidemiologia, Belo Horizonte, Brazil

OBJECTIVE Chagas disease is surrounded by cultural stigmas
and beliefs influencing the patients in their social relations and
culture. Since quality of life (QOL) is based on the individual’s
perception of ones state of health and physical aspects as well as
psychological and social belongings, it is necessary to evaluate how
any disease impacts on QOL. This study aims to evaluate the QOL
perception in its physical, psychological, social relations and
environmental domains of Chagasic patients.
METHODS Transversal study, using the WHOQOL-Bref instrument for the QOL evaluation, adding issues related to personal
identification, clinical form and religious beliefs. The instrument
made up of 33 questions was applied to 70 patients at the Chagas
disease Ambulatory of Hospital das Clinicas (Universidade Federal
de Minas Gerais, Brasil). The descriptive analysis was made by
distribution of the frequency of categorical variables and the
average of continuous variables. Statistical analysis was done using
chi-square of Pearson, logistic and linear regression. The Kappa
was used to establish the concordance of variables: satisfaction
with health and QOL.
RESULTS Among the 70 patients 68% were women, 40% white,
the average age was of 53 years (range 27–79), low schooling
(mean 4.5 years) and family income average of 2.4 minimum wage
salaries. The average time of diagnosis was 20 years, 30%
reported employment-changes due to the disease. The participants
do not relate to health with the QOL (Spearman coefficient 0.32).
The Social Relation and psychical areas presented higher scores
(67.7 and 57.2)than the Environment one (49.7). The socioeconomic conditions effect on the low satisfaction with the
physical area: housing conditions and health services are related to
this domain. No correlation was observed between QOL and the
Social relation area (P:0.05) while the other areas influenced the
low total scores. Significant association was underlined between
the cardiac Chagas disease and a low score on the psychical
domain, evidencing how this form gives greater psychic suffering
when compared with the others. The other domains had no
differences in the clinical form (significance5%).
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CONCLUSIONS These results confirm the branding character of
Chagas disease and reinforce the necessity to give greater attention
to those socio-psychological repercussions which limitate the
patients’ QOL. It is also confirmed that Chagas disease stigma
affects the patients in their social integration. According to these
results the study proves the importance of integrality of care by
Health Service to Chagasic patients.

4.10-050
Infected reservoir hosts and vectors in an area of active
transmission of chagas disease in western Mexico
*J. Martı́nez-Ibarra1, M. Villagrán2 and J. de Diego3
1
Universidad de Guadalajara, Salud y Bienestar, Ciudad Guzmán, Jalisco,
Mexico; 2Universidad Autónoma de Querétaro, Quı́mica, Santiago de
Querétaro, Mexico; 3Universidad Autónoma de Madrid, Medicina
Preventiva y Salud Pública, Madrid, Spain

Chagas disease is one of the most important zoonoses in Mexico,
where is considered that more than two million of people are
infected by Trypanosoma cruzi, with annual increases of 71 000
cases. Even when infected rates of people are known in many areas
of Mexico, related rates of infected vectors and infection in
reservoir hosts (or even the main species) still remain unknown.
OBJECTIVE In order to know infection rates of vectors and
reservoir hosts, it was developed a research in an area of Western
Mexico.
METHODS In an area of the South of the state of Jalisco, where
five small villages with 3% of infected people by T. cruzi are
placed, it was developed a research to collect triatomines and
sylvatic animals. There were manually searched more than 50
human dwellings, once a month, along a year in order to collect
domestic triatomines. Peridomestic areas were manually inspected
with the aid of modified Noireau traps. Reservoir hosts were
collected by using baited Tomahawk traps and analyzed for T.
cruzi infection by direct blood test, and IHA analysis.
RESULTS Infection rate for the only triatomine species (Meccus
longipennis) fond in the area was of 71.6% (n = 81). Eleven
opossums (Didelphis marsupialis) (22%, n = 50) and three rats
(Rattus rattus) (42.9%, n = 7) were positive to the presence of T.
cruzi. By serological analysis, 12 opossums were detected infected
by T. cruzi.
CONCLUSION High infection rate on triatomines is compatible
with those detected on reservoir hosts. A closer relationship
between triatomines and rats than between those insects an
opossums could be assumed. Apparently, even when many
triatomines are infected by T. cruzi, their peridomestic habits
reduces vector-human contact, leading to have few infected
people. However, special attention has to be put on sylvatic
animals, since they usually invade human dwellings, potentially
carrying different T. cruzi strains, which could represent a higher
risk of disease to human populations in the study area.

4.10-051
An anthropological-genetic approach to Chagas disease in
Gran Chaco (Argentina)
*D. Yang Yao1, D. Luiselli1, D. Pettener1, C. Franceschi2, *F. Sevini2, N. Raule2,
A. Barbieri2, L. Lomartire2, A. Santoro2, K. Teymoor2, G. Ferri3, M. Alù3,
*Z. Franceschi4, A. Ciannameo4, M.C. Dasso5, R. Perez de la Hoz6, E. Moretti7,
B. Basso7 and I. Castro7
1
University, Evolutionary Experimentally Biology, Bologna, Italy; 2University, Experimentally Pathology, Bologna, Iran; 3University, Diagnostic
and Laboratory Services and Legal Medicine, Modena and Reggio Emilia,
Italy; 4University, Historical Disciplines, Bologna, Italy; 5University, C.I.A.F.I.C, Buenos Aires, Argentina; 6University, Centro Universitario Interdisciplinario para el estudio de la enfermedad del Chagas, Buenos Aires,
Argentina; 7University, Servicio Nacional de Chagas, Cordoba, Argentina
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BACKGROUND Chagas disease affects several millions individuals in South America, where the protozoa parasite Trypanosoma
cruzi is endemic and causes higher mortality than any other
parasite. Its main vector is the haematophagous Triatoma
infestans. Clinical manifestations range from asymptomatic infections to potentially fatal cardiopathy. Rural populations (in this
case aboriginal and criollos) are the most affected, due to housing
conditions and underlying poverty. Recently, the massive migrations from South America towards USA and Europe, led to the first
cases of infected subjects in these countries, arising problems for
blood donors, organ transplantations and new births.
OBJECTIVES The aim of the study is to test the hypothesis of a
different susceptibility to the infection by Trypanosoma, in
populations from endemic areas, sharing the same environments,
but with diverse cultural lifestyles and historical-genetic-demographic histories. A preliminary step to test this hypothesis is to
assess the genetic admixture of the populations under study, taking
into account cultural anthropological variables related to their
historical/geographical interaction, lifestyle conditions and degree
of poverty.
METHODS To this purpose, we analysed 600 individuals from
two different populations, Wichı́ (Amerindian natives) and Criollos (a complex admixture of people of European and native
origin), living in the same geographic region of Argentinian Chaco
(Misión Nueva Pompeya) where the incidence of Chagas disease is
very high (about 70% in both populations). We analysed two sets
of uniparental markers (mtDNA and Y chromosome) in order to
estimate the degree of admixture and parental contributions in
both populations. We characterised 17 STRs loci and 16 SNPs for
the Y chromosome and the mtDNA haplogroups by sequencing
the entire Control Region (D-loop) followed by RFLP analysis of
the coding region.
RESULTS Y chromosome SNPs definition shows a typical, but
very high, prevalence of Amerindian haplogroups in Wichi, while
in Criollos almost the same percentage represents European
(admix analyses highlight the main role of Spain and Italy) and
Amerindian contribution. The mtDNA haplogroup analysis
revealed an Amerindian origin for both populations, with the
presence of European haplogroups only in <2% of Criollos.
CONCLUSION These results shed lights on the extreme admixture of the analysed populations and may help in explaining the
distribution of Chagas morbidity in Gran Chaco region. In
addition, we are assessing the patterns of seropositivity in specific
familiar groups in relation to their different ethnic origin (Wichı̀
and Criollos), and are studying polymorphisms of autosomal
genes, to unravel the genetic basis of Chagas susceptibility.

4.10-052
Trends in the seroprevalence of antibodies against
Trypanosoma cruzi among blood donors in a western hospital
of Venezuela, 2004–2008
*A. Rodriguez-Morales1 and A. Herrera-Martı́nez2
1
Instituto de Medicina Tropical, UCV, Ciudad Universitaria, Caracas,
Venezuela; 2Hospital Central Antonio Marı́a Pineda, UCLA, Barquisimeto,
Venezuela

OBJECTIVES To assess the time trends in the seroprevalence of
antibodies against Trypanosoma cruzi among blood donors in a
Western Hospital of Venezuela (Barquisimeto, Lara), 2004–2008.
METHODS ELISA serological testing was done with 49 712
donors seen at our blood bank between 2004 and 2008. Samples
that were repeat reactive (RR) with the ELISA underwent
supplementary immunological confirming testing.
RESULTS During the study period the number of blood donors was
steady (range from 8958 to 11132/year) with a mean of 9942 donors
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per year (829 ± 157 donors per month). Of the 49 712 blood
donors, 368 of them (0.74%, 95%CI 0.67–0.82) were positive for
T. cruzi, with an steady seroprevalence along the time, but ranging
from 0.11% to 1.78% per month, determined by seasonality which
shown 3 times mean increase in seroprevalence from April (0.36%)
to June (1.05%) during the period study years being more significant
in 2007 (0.19% to 1.73%, 9 times of increase).
CONCLUSION Chagas disease continue to be one of the major
neglected diseases in developing countries in Latin America where
this zoonosis is endemic, however, as is focused in this study,
blood need to be screened in order to avoid transfusion transmission. This is important not only in Latin America but also in nonendemic countries where immigrants can be infected. Our study,
done in a city around rural endemic areas shown a significant
seroprevalence close to 1%, comparable to other studies. Chagas
disease screening and surveillance in endemic and non-endemic
countries with Latin American immigrants should be a priority in
order to prevent and decrease the T. cruzi transfusion and
transplant related infections.

4.10-053
Trypanosoma cruzi and T. rangeli differentiation using
PCR-RFLP hsp70/HaeIII using reference strains
*Y. Alfonso1, J. Fraga1, A. M. Montalvo1, G. Crisante2, N. Anez2, I. Rodriguez3 and
O. Triana3
1
Institute of Tropical Medicine Pedro Kouri, Parasitology, La Habana,
Cuba; 2Faculty of Sciences. University of Los Andes, Biology Department,
Merida, Venezuela; 3Center for Study and Control of Tropical Diseases,
Medellin, Colombia

OBJECTIVES Trypanosoma cruzi, the causative agent of Chagas
disease, infects 16–18 million people throughout Central and
South America. Actually, the presence of other specie of Trypanosoma, T. rangeli, constitutes a serious problem in the epidemiology and diagnosis of Chagas disease. T rangeli have the same
vertebrate host, triatominae vectors and similar morphological
stages, range causing crossed reactions in the conventional
serological techniques. Nevertheless, this specie is not pathogen for
the human host and the developments of methodologies that allow
the differential diagnosis of both species is essential. The usefulness
of the HSP70, one of most conserved proteins in the different
species, has been evidenced in the identification and typification of
Leishmania species from New and Old World. Taken into account
these aspects, the aim of this study was to analyze the genetic
polymorphism of the hsp70 of T. cruzi and T. rangeli in order to
identify restriction enzymes recognition sites capable to differentiate both species using the PCR-RFLP technique and to evaluate
with reference strains of the parasites.
METHODS Sequences of the hsp70 gene of T. cruzi and T.
rangeli reported in the GeneBank were alignment using ClustalW
program. The polymorphic sites found were correlated with the
restriction patterns obtained with different enzymes using NebCutter program in order to propose enzymes capable to differentiate both species. PCR-RFLP/HaeIII was evaluated in 11 reference
strains of T. cruzi and 3 strains of T. rangeli.
RESULTS Only 154 (11.2%) from 1380 nucleotides aligned
showed variability. Among these, 76 evidenced single nucleotide
polymorphism. Seven restriction enzymes permit the differentiation among the species. The pattern obtained after HaeIII digestion
with references strains corroborated the theoretical analysis
allowing a correct differentiation between T. cruzi and T. rangeli.
CONCLUSIONS PCR-RFLP HSP70 technique using HaeIII
enzyme allowed the differentiation of the two species of trypanosomes. The application of this tool could be constitute an
important methodology for the evaluation of clinical samples from
endemic areas patients in the identification of trypanosome species.
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4.10-054
Chagas’ disease parasite targets host cell akt kinase in a novel
intracellular anti-apoptotic strategy
*M. Chuenkova and M. Perrin
Tufts University, Pathology, Boston, USA

The Chagas’ disease parasite Trypanosoma cruzi uses the host-cell
cytosol to differentiate, replicate and spread infection, requiring
long-term survival of infected cells. The T. cruzi crosstalk with the
cell cytosol components is critical for parasite growth, dissemination and maintenance of infection in mammals, enabling T.
cruzi to establish chronic infection despite strong immune response
to the parasite. Yet the molecular basis underlying the interaction
of the parasite with the intracellular milieu remains largely
unexplored and little, if anything is known of how cells are
protected against consequences of long-lasting intracellular parasitism. Our Objective was to study molecular mechanisms of
intracellular T. cruzi interaction with host cell survival signaling
(in the host cell cytosol). Since T. cruzi has a natural tropism for
peripheral nervous system, where parasites readily invade Schwann cells, immortalized human Schwann cells were used as a host
for T. cruzi (Silvio strain). A combination of bioinformatics, gene
transfer technology, immunochemistry, fluorescence microscopy,
in vitro kinetic assays, mRNA microarray and real-time PCR
approaches were employed. We show that while in the cytosol of
Schwann cells, T. cruzi inhibits cell death until full maturation of
parasites into infective trypomastigote stage, by inducing PI3
kinase/Akt pathway. We also demonstrate that a T. cruzi protein,
trans-sialidase/parasite-derived neurotrophic factor (PDNF) located on the T. cruzi surface is a substrate and activator of Akt
kinase, a prototypic anti-apoptotic trigger. Akt activation is
sustained and is most prominent late in the infection cycle, when
parasite burden, as well as expression and phosphorylation of
PDNF are maximal. In Schwann cells, genetically modified to
express PDNF, it upregulates Akt transcription and phosphorylation-dependent activation while suppressing transcription of proapoptotic genes such as caspase-9, FOXO and BAX. Consequently, PDNF elicits a sustained functional response that protects
host cells against apoptosis induced by oxidative stress and proapoptotic cytokines tumor necrosis factor-a (TNFa) and transforming growth factor-b (TGFb). Collectively, our results demonstrate that T. cruzi PDNF is a parasite factor which regulates
PI3K/Akt signaling of the infected cells, thus controlling host cell
survival. Given our earlier study showing that PDNF activates Akt
by binding to neurotrophic surface receptor TrkA, these findings
give rise to a novel concept of a parasite protein dually activating
host survival signaling at the cell surface as a receptor-binding
ligand and intracellularly as a scaffolding adapter.

4.10-055
Validation of a rapid immunochromatographic assay for the
diagnosis of Trypanosoma cruzi infection among Latin
American immigrants in Geneva, Switzerland
*F. Chappuis1, A. Mauris2, M. Holst3, P. Albajar Vinas4, J. Jannin4, A. Luquetti5 and
Y. Jackson3,5
1
Geneva University Hospitals, International and humanitarian medicine,
Geneva, Switzerland; 2Geneva University Hospitals, Laboratory and
genetics, Geneva, Switzerland; 3Geneva University Hospitals, Community
medicine and primary care, Geneva, Switzerland; 4World Health
Organisation (WHO), Control of the Neglected Tropical Diseases, Geneva,
Switzerland; 5Universidade Federal de Goiás, Laboratorio de Chagas,
Goiânia, Switzerland

OBJECTIVES Chagas disease is endemic in North, Central and
South-America, affecting around 10 million persons. It should now
be considered as a global disease as an increasing number of cases
are reported outside Latin America, including Europe, mainly due
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to recent massive population movements. The diagnosis of Chagas
disease traditionally relies on two serological tests using different
antigen targets or techniques, such as ELISA or IF. The Chagas
Stat-PakTM is a rapid diagnostic test (RDT) that showed good
diagnostic performance in Latin America. We aimed to evaluate
and compare the Chagas Stat-PakTM on blood and serum in a
cohort of Latin American immigrants from various countries living
in Geneva, Switzerland. This is the first RDT validation study
conducted outside Latin America.
METHODS Mexican, Central and South American adult immigrants consulting at the Mobile Unit of Community Care of the
Geneva University Hospitals were included in the study between
June and November 2008. The Chagas Stat-PakTM was performed
with whole blood by a trained nurse and with stored sera by an
experienced laboratory technician. Two commercial ELISA tests
(Bioelisa Chagas, Biokit S.A. and Biomérieux ELISA cruzi) were
used for diagnostic classification (reference standard). Ten percent
of negative, as well as all positive and discrepant ELISA results
were sent for quality control to a reference laboratory at the
University of Goiás, Brazil.
RESULTS A total of 1012 Latin American immigrants were
included in the study. The majority (83%) of patients were women
with a median age of 36 (range: 18–78) years. Countries of origin
were Bolivia (n = 485), Brazil (n = 249), Colombia (n = 61), Peru
(n = 58) and others (n = 159). Chagas disease was diagnosed in
130 patients (12.8%), 127 of which were Bolivians. The sensitivity
and specificity of the Chagas Stat-PakTM were 95.2% (95%CI:
89.2–97.9) and 99.9% (95%CI: 99.3–100), respectively, resulting
in excellent positive (99%; 95%CI: 94.6–99.8) and negative
(99.4%; 95%CI: 98.5–99.7) predictive values. The comparison of
the Chagas Stat-PakTM on blood and serum showed an excellent
concordance of results (99.7%), resulting in an near-perfect test’s
reproducibility (Kappa = 0.98; 95%CI: 96.4–100).
CONCLUSION The Chagas Stat-PakTM showed good sensitivity,
and excellent specificity and reproducibility in a cohort of Latin
American immigrants living in Switzerland. Nearly all cases of
Chagas disease were diagnosed in patients originating from
Bolivia, where the Chagas Stat-PakTM showed very similar results
in previous studies. The use of point-of-care tests such as the
Chagas Stat-PakTM improves patient access to both diagnosis and
treatment. The validation of a second RDT with improved
sensitivity, to be used in parallel with the Chagas Stat-PakTM, is
urgently needed.

4.10-056
Detection of Trypanosoma cruzi DNA in blood samples of
Brazilian patients with megaesophagus and negative or
inconclusive serology for Chagas disease
*A. M. Batista, C. Aguiar, E. A. Almeida, M. E. Guariento, J. Silva Wanderley and
S. C. Botelho Costa
UNICAMP, Internal Medicine, Campinas, Brazil

BACKGROUND After 100 years of first described, Chagas disease remains an important public health problem in Latin
America. Increasing travel and immigration from endemic to nonendemic areas lead to emerging cases in North America and
Europe. Trypanosoma cruzi, the etiologic agent of Chagas disease,
presents a high degree of genetic variability. Symptomatic chronic
phase is usually characterized by cardiac and/or digestive commitment and its current diagnosis relies on the measurement of T.
cruzi-specific antibodies produced in response to the infection. In
Brazil, Chagas disease is the main etiology of megaesophagus.
OBJECTIVES In the present study, the presence of T. cruzi DNA
was evaluated by nested-PCR in blood samples of patients with
digestive involvement and negative or inconclusive immunodiag-
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nosis for Chagas disease followed at Clinical Hospital of the
University of Campinas from 1999 to 2007.
METHODS We recruited 41 patients with megaesophagus and
negative or inconclusive conventional serological tests (IFI and
ELISA) for Chagas disease. After genomic DNA extraction from
5 mL of ETDA-peripheral blood, we used nested-PCR for amplification of a 149 bp-T. cruzi DNA satellite sequence.
RESULTS Results of IFI and ELISA for 29/41 (71%) patients were
negative and 12/41 (29%) were inconclusive. All patients presented megaesophagus and 5/41 (12%) also presented megacolon.
Cardiac abnormalities compatible to chagasic cardiomyopathy
were also found in at least 10 patients. T. cruzi DNA was detected
by nested-PCR in 31 (76%) of 41 samples. When considering only
the soronegative patients, nested-PCR was positive in 23/29 (80%)
samples. Among those who presented inconclusive serology,
nested-PCR was positive in 8/12 (67%).
CONCLUSIONS Although serological tests may be performed for
diagnostic purposes when chagasic infection is suspected, they may
not be suitable in some particular situations. Molecular diagnosis
by nested-PCR revealed megaesophagus etiology in 76% of cases
studied. We want to emphasize that, beyond serological investigation, clinical and epidemiological data must be considered to
define disease etiology. Our results suggest that nested-PCR is an
efficient method to detect T. cruzi DNA in blood samples of
chagasic patients with inconclusive or negative serology.

4.10-057
Alternative for the Chagas’ disease diagnosis
*L. G. Briceno1, E. M. Rodriguez1, M. Espinoza1, Y. Campos1, A.B. Briceno2 and
W. Mosca1
1
Inst Biomedicina-UCV, Fisiopatologia, Caracas, Venezuela; 2Universita
degli Studi di Milano, Milano, Italy

Nearly 15 million people are infected with Chagas’disease in the
Americas; with increased migrations, this could represent a health
problem for Europe. Recently (1), the number of immigrants with
T. cruzi infection presents in Europe was estimated in 24.001–
38.708. Because of this, is very important for countries receiving
immigrants from endemic areas to establish screening programs.
The WHO recommends carrying out the screening with at least
two different tests, to avoid false or discrepant results; so, it is
necessary to develop specific, sensitive and economic tests that
could be used in countries where this disease is endemic or are
receiving an increasing number of immigrants from endemic areas.
OBJECTIVE To evaluated the performance of an economic
antigenic preparation (AgA) develop in or laboratory, using an
enzyme-linked immunosorbent assay (ELISA) for the detection of
antibodies to Trypanosoma cruzi in serum samples.
METHODS Specificity and sensitivity was evaluated in two
separate tests, using 152 serums from healthy individuals and 175
serums from Chagas’ patients (70 by xenodiagnosis). Crossreactivity was tested using 289 serums from patients parasitological diagnosed with diseases known to induce antigenic response
with T. cruzi; those serums were tested with our AgA-ELISA and
with 3 commercial diagnosis kits. To evaluate de agreement of
results between our AgA-ELISA and a ‘‘gold standard’’ test for
Chagas, we additionally tested 566 serums from an endemic area.
RESULTS Sensitivity and specificity was 100%; cross-reactivity
was the lowest compared with commercial kits. Overall agreement
was excellent (kappa = 0.92).
CONCLUSION Our AgA-ELISA kit exhibits levels of sensitivity,
specificity and cross-reactivity comparable or superior to those
shown by commercial kits available, been ten times less expensive.
This effective balance between diagnostic accuracy and costs
makes AgA-ELISA useful for blood bank screening in poor regions
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suffering from Chagas’ disease or in European countries receiving
immigrants from endemic areas.

4.10-058
Evaluation of adverse side effects in a group of benznidazole
treated patients
*C. Aguiar, A. Martins Batista, E. Antonio de Almeida, M. E. Guariento, J. da Silva
Wanderley and S. C. Botelho Costa
UNICAMP, Clı́nica Médica, Campinas, Brazil

OBJECTIVE Identify the frequency of allergic reactions in a group
of chagasic patients treated with benznidazole.
METHOD A retrospective study was carried out with patients
treated with benznidazole (5 mg/kg/day) between 1992 and 2008.
Patients who had at least two positive serologies to Chagas disease
before treatment were included in this study. Other pretreatment
informations collected were age and result of xenodiagnosis test, in
some cases. Duration of treatment and allergic reactions to the
benznidazole were also evaluated.
RESULTS We studied a group of 47 patients (24 men and 23
women) with mean age 34.45 ± 7.25 years at the beginning of
treatment. Only two patients had indication of chemotherapy in
the short-term chronic phase (up to a few years after parasite
infection), whereas the rest of the group was in the long-term
chronic phase. Considering serology to Chagas disease, all patients
had positive results according to ELISA. IFI titers found were: 1/
160 (38.3%), 1/80 (27.7%), 1/320 (14.9%), 1/40 (10.7%), 1/640
(6.4%) and 1/1280 (2.1%). Twenty-three patients were submitted
to xenodiagnosis test with positive results in 11 (48%) cases. When
analyzing therapeutic conduct, 80.85% (38/47) of patients completed the benznidazole treatment during 60 days, despite of the
side effects in three of these cases. On the remaining nine cases the
allergic reactions caused by the drug were responsible for
discontinuation of chemotherapy. The side effects according to
their symptoms were: allergic dermatitis (33.3%), peripheral
neuropathy (25%), gastrointestinal disorders (16.7%), one case
(8.3%) of leucopenia and other unspecified reactions (16.7%). The
most of adverse reactions appeared on the second week of
treatment (44.4% of cases). Mean time of medication was
16.3 days before interruption.
CONCLUSION Chemotherapy of chagasic patients based on
benznidazole can lead to side effects in some cases and their
identification is important to improve the clinical monitoring
during the treatment. This study showed that allergic dermatitis
was the most common adverse reaction among these patients,
confirming previous data from literature. Data collected in this
study will be useful in future analysis about therapeutic efficacy.

4.11 Leishmaniasis
4.11-059
Miltefosine: an effective therapy for post-kala-azar dermal
leishmaniasis in Nepal
*A. Rijal1, S. Devkota2, B. Khanal3, M. Das3 and S. Rijal1
1
B.P.Koirala Institute of Health Sciences, Dermatology, Dharan, Nepal;
2
B.P. Koirala Institute of Health Sciences, Internal Medicine, Dharan,
Nepal; 3B.P. Koirala Institute of Health Sciences, Microbiology, Dharan,
Nepal

BACKGROUND Post-kala-azar dermal leishmaniasis (PKDL), a
sequel of kala-azar, though uncommon is considered an important
reservoir in the anthroponotic visceral leishmaniasis foci in the
Indian sub-continent. It requires prolonged treatment. Sodium
stibogluconate has been replaced by miltefosine for the treatment
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of kala-azar but no information is known on it’s efficacy in PKDL
in Nepal.
OBJECTIVES To study the efficacy, tolerability and adverse
effects of miltefosine in the treatment of PKDL.
METHODS Case records of patients of PKDL treated with
miltefosine at B.P. Koirala Institute of Health Sciences, a tertiary
care hospital in eastern Nepal from May 2007 to May 2009 was
reviewed. Those with cutaneous features suggestive of PKDL with
a past history of kala-azar and rk39 positive were probable cases
of PKDL. Definite case was a probable case with positive Leishman
Donovan bodies (LD bodies) from slit skin smears. Routine
haematology and biochemistry was done at baseline and during
follow up. Probable or definite PKDL was treated with miltefosine
(50 or 100 mg) daily and treatment was stopped after the papules,
plaques and modules resolved and macules decreased by 80%.
Follow up was every fortnightly in the 1st month and then
monthly during treatment and upto one year after completion of
therapy. Cutaneous findings and adverse effects were recorded
during each follow up. Slit smear for LD bodies was repeated at
end of treatment in those with initial positive smear.
RESULTS There were 14 PKDL cases, 3 probable and 11 definite.
Mean age was 24.4 years (SD ± 8.6) and 57% were males. All had
past treatment for kala-azar and interval from treatment to
appearance of skin lesions ranged from 6 to 180 months, median
36 months (IQR 24;72). The median duration of skin lesions
before seeking treatment was 24 months (IQR:12; 54). All cases
presented with macules, papules, plaques and nodules and rk 39
dipstick was positive in all. Till date 8 patients have completed
therapy, ongoing in 4 and 2 were lost to follow up after 6 weeks of
treatment. In those 8 cases one year follow up has been completed
in 3 and 5 are on follow up. None of the patients have relapsed so
far. The duration of therapy ranged from 12 to 16 weeks.
Nodules, plaques resolved the earliest followed by papules and
then macules. Therapy was temporally interrupted in 5 cases.
Nausea was seen in all cases and there were no serious adverse
events.
CONCLUSION Miltefosine was found to be effective and safe
and was well tolerated in the treatment of PDKL in Nepal.

4.11-060
Application of polymerase chain reaction and direct
agglutination test for the diagnosis of canine leishmaniasis in
recently reported human visceral leishmaniasis area
*M. Motazedian1,2, M. Fakhar1,2, Q. Asgari1,2, M. Kalantari1 and G. Hatam1,2
Shiraz Medical School, Parasitology Mycology, Shiraz, Iran; 2Parasitic and
Mycotic diseases research center, Shiraz, Iran

1

This study investigates the prevalence of canine visceral leishmaniasis (CVL) by serology and molecular Methods in dogs of
nomadic tribes and residential areas around them in Fars Province
where new cases of human viceral leishmaniasis were reported,
during 2004–2006. Blood samples from 110 domestic and stray
dogs were collected in EDTA coated tubes. Plasma samples were
isolated and tested by direct agglutination test (DAT). Buffy coat
were separated and used as a material in Polymerase Chain
Reaction (PCR) method. Nine dogs (8.1%) had clinical signs. The
average rate of seroprevalence in dogs were 5.45% (range = 4.2–
6.2%).The rate of infection in nomadic dogs and residential areas
was the same. No statistically significant difference between
seropositivity and factors such as gender, age and location of dogs
was observed. Two of the six seropositive dogs had clinical signs.
Using PCR, the average positive rate was 25(22.7%) which is
markedly higher than that detected by DAT, and Leishmania
infantum was determined as the causative agent. the rate of
infection in nomadic tribes dogs was higher (27%) than urban
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rural area (18%). Three out of the 25 dogs with positive PCR had
clinical signs. The rate of infection in <1 year old dogs was
(46.1%) which was statistically significant in comparison with
other age groups. Amastigotes of Leishmania Spp. were seen in the
impression smears of the spleen, liver and bone marrow of two out
of nine dogs and also amastigotes were seen in blood smear of a
seronegative dog, having positive PCR result. Only one isolate
exhibited exponential growth in Evans medium. Considering the
above finding, as nomadic tribes move from south to north with
their herbs and dogs, they play an important role in spreading the
disease, also the result of PCR method on buffy coat showed the
real rate of VL in dogs as reservoirs in these areas compared to
DAT.

4.11-061
Typing of Leishmania major isolates by using genomic tandem
repeat
*M. R. Razavi1, F. S. Alavi1, A. S. Nuhi1, S. Khanjani1, M. R. Shirzadi2 and
S. R. Naddaf1
1
Pasteur Institute of Iran, Department of Parasitology, Tehran, Iran;
2
Center for Disease Management, Zeonosis Department, Tehran, Iran

QUESTION Leishmania is a genus of protozoan flagellates that
causes a board spectrum of diseases, ranging from cutaneous
leishmaniasis to fatal visceral leishmaniasis. Regarding to distribution of the parasite in all parts of Iran and causing health
problems in many regions, investigation of genetic structure of
different strains of Leishmania is important in epidemiological
studies and it can help to identify protozoan sources and vectores
of Leishmania. For more efficient studies on the epidemiology and
population genetics of the various species of Leishmania, highresolution genetic markers such as microsatellites are needed.
Leishmania is relatively rich in microsatellites, do microsatellite
markers appear most promising for a sub-species analysis of
leishmanial populations?
METHODS In this study, two microsatellite markers, LIST7013
and GA10, were used for typing different strains of L. major
isolated from patients. The polymorphic of the microsatellite DNA
sequences was evaluated by comparative analysis of the PCR
product sequences of strains of L. major collected from different
regions of Iran.
RESULTS The result indicated that GA10 microsatellite marker is
polymorph in different strains of L. major and its length of PCR
product was100 bp, whereas LIST7013 microsatellite marker is
monomorph in different strains of L. major and its length of PCR
product is about 200bp.
CONCLUSION GA10 microsatellite marker of L. major can use
as an polymorphic marker for typing the leishmania in different
regions of Iran, but LIST7013 marker is monomorphe and it can
not be use for typing of this parasite in this regions.

4.11-062
Leishmaniasis in Suriname
H. Schallig
Royal Tropical Institute, Biomedical Research - Parasitology, Amsterdam,
Netherlands

OBJECTIVES Cutaneous leishmaniasis (CL) is an increasing
problem in Suriname, but a control programme is lacking in the
country. CL puts a significant economic burden on affected people,
often the poorest of endemic areas, and has a great social impact
on quality of life as patients are often mutilated by CL, leading to
severe stigmatization. The clinical picture is very diverse from
single lesions to extensive ulceration as will be illustrated with
some clinical cases. Diagnosis is difficult and treatment options are
few, as Pentamidine the only available drug in the country has
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serious site effects, and failing (due to emergence of drug
resistance?). Alternative drugs, like miltefosine, are needed and
show promising efficacy as will be presented. Furthermore, insight
in epidemiology and biology of the disease is lacking in the
country. L. guyanensis is thought to be the causative agent of CL
in Suriname, but other species are now reported. The reservoir
remains unknown. An preliminary inventory of CL distribution
over the country is presented.
METHODS Parasites were identified using standardised PCRRFLP Methods using clinical specimens obtained from CL
suffering individuals. Leishmaniasis incidence in the country was
assessed by questionnaires to the different dermatological services
in the country and by active surveillance in the interior using
health post of the Medical Mission.
RESULTS The main incidence of leishmaniasis is 4.9/1000
inhabitants for forestered interior and 0.66/1000 for the whole
country. The major species is L. guyanensis but also L. amazonensis and L. lainsoni were found as infecting species. Incidence is
higher than expected and treatment failures were observed.
CONCLUSION Further research is needed towards leishmaniasis
in Suriname. This will be done through a Integrated Programme
sponsored by the Netherlands Foundation for the Advancement of
Tropical Research

4.11-063
Optimisation of diagnostic real time PCR assays for ITS-1 and
ITS-2 regions of Leishmania Genus
*S. Ozensoy Toz1, A. Tetik1, H. Ertabaklar2, F. Yildiz Zeyrek3, G. Culha4 and
Y. Ozbel5
1
Ege University Medical School, Medical Biology, Izmir, Turkey; 2Adnan
Menderes University Medical School, Parasitology, Aydin, Turkey; 3Harran
University Medical School, Microbiology, Sanliurfa, Turkey; 4Mustafa
Kemal University Medical School, Parasitology, Hatay, Turkey; 5Ege
_
University Medical School, Parasitology, Izmir,
Turkey

The main forms of human leishmaniasis are cutaneous (CL),
mucocutaneous (MCL) and visceral leishmaniasis (VL). As the
symptoms of leishmaniasis can vary and are frequently confused
with other agents, specific diagnosis is crucial. High levels of
inter and intra species variation have been observed in Old and
New World Leishmania species in the rapidly evolving internal
transcribed spacers (ITS) of the ribosomal operons. PCR
Methods targeting the ITS1 and ITS2 regions were described for
the direct diagnosis of different clinical manifestations of
leishmaniasis and parasite identification. In the present study, we
aimed to optimise ITS1 and ITS2 real time PCR assays using
clinical specimens. Thirty clinical specimens of patients with
human VL, CL and dogs with canine leishmaniasis from
different regions of Turkey and reference controls were used.
Real time online PCR was performed using 50 ng of genomic
DNA, 400 nM each primers for ITS1 (primers: LITSR and
L5.8S) that amplify a 200-bp product and ITS2 (primers: L5.8SR
and LITSV) that amplify a 700-bp product, 1.6 ll of MgCl2
(25 mM), 2 ll LightCycler FastStart Master SYBER Green 1,
and 7.4 ll PCR grade water to a reaction total volume of 20 ll.
PCR products were further sequenced for species identification.
Sequencing results of ITS1 and ITS2 regions for 30 specimens
and reference controls were multialigned with each other and
also Leishmania sequences which obtained from BLAST program. Specific regions were determined for L. tropica, L.
infantum and L. major in ITS1 region. However there was not
any specific region in order to differentiate these Leishmania
species in ITS2 region. Therefore, primer & probes were
designed for ITS1 region using LightCycler Probe Design
Software 2.0 program in order to differentiate these Leishmania
species. Real time online PCR assay was performed using these
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primer & probes and reference controls of these Leishmania
species were succesfully differentiated.

4.11-064
Risk factors for visceral leishmaniasis in India: the role of
domestic animals
S. Singh1, *E. Hasker2, A. Picado3, K. Gidwani1, P. Malaviya1, R. Singh1,
M. Boelaert2 and S. Sundar1
1
Banaras Hindu University, Institute Of Medical Sciences, Varanasi, India;
2
ITM, Public Health/ Epidemiology, Antwerpen, Bermuda; 3London
School of Hygiene & Tropical Medicine, London, UK

INTRODUCTION Studies investigating risk factors for Visceral
Leishmaniasis (VL) on the Indian Subcontinent have shown
contradictory results related to the role of domestic animals. In
some studies having animals in or around the house was a risk
factor, in others it was protective. We investigated the hypothesis
that keeping domestic animals inside the house is a risk factor for
VL. We also looked at other factors, primarily because of their
potential as confounders.
METHODS The study was designed as an individually matched
case control study. All VL cases diagnosed in the study area in Bihar,
India between March 1st, 2007 and December 1st, 2008 were
eligible. For each case we selected 2 random controls, with no history
of previous VL, and matched on sex, age group and neighborhood.
Cases and controls were subjected to a structured interview.
RESULTS We enrolled 141 cases and 282 controls. We found no
statistically significant associations between VL and keeping
domestic animals inside the house (OR of 0.88 for bovines and
1.00 for any animal) or ownership of domestic animals (OR of
0.97 for bovines and 1.02 for any animal). VL was significantly
associated with housing conditions. Living in a thatched house
(OR 2.60, P = 0.001) or a house with damp floors (OR 2.60,
P = 0.011) were statistically significant risk factors, independently
from socio economic status.
CONCLUSION Keeping animals inside the house is not a risk
factor for VL in Bihar, India. Improving housing conditions for the
poor has the potential to reduce VL incidence.

4.11-065
Feline leishmaniasis in endemic foci of visceral leishmaniasis
in Iran
*G. R. Hatam, J. Adnani, B. Sarkari, M. H. Motazedian, E. Fallah and S. M. Sadjjadi
Shiraz University of Medical Sciences, Department of Parrsitology&Mycology, Shiraz, Iran

Visceral leishmaniasis (VL), caused by Leishmania infantum, is an
endemic zoonosis in Iran and dogs are considered the major
reservoir for the VL in endemic areas. In recent years, feline
leishmaniasis (FL) has been reported from several countries where
leishmaniasis is present. The aim of this study was to survey feline
leishmaniasis in cats and to detect its causative agents in VL
endemic areas in Iran. Forty stray cats were captured from two VL
endemic areas, Fars and East Azerbaijan provinces. Infection with
leishmaniasis was evaluated through touch smear preparation of
tissues, thin smear of blood samples, culturing and molecular
Methods. Leishmania parasite was isolated from 4 out of 40 cats
(10%). Molecular and isoenzyme characterization of the isolates
revealed that the causative agent of FL is L. infantum. Most of the
Leishmania positive animals were asymptomatic. Considering the
high rate of feline leishmaniasis in this study, it can be suggested
that cats may act as a reservoir host of VL in endemic areas in Iran.
A cross-sectional sero-epidemiological study using Immunofluorescence Antibody Test (IFAT) and direct agglutination test (DAT
was performed on serum of 40 cats collected from two VL endemic
areas. Anti-Leishmania antibody was detected in serum of 10 out
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of 40 cats (25%) by IFAT (antibody titer ‡10) and in 8 cats (20%)
by DAT (antibody titer ‡1: 20). Findings of this study confirmed
that Leishmania infection is present in cats living in Leishmania
infantum-endemic areas in Iran. Their role as domestic reservoir
for Leishmania in the region needs further investigation.
KEYWORDS Feline Leishmaniasis, Iran, Leishmania infantum

4.11-066
Canine visceral leishmaniasis: infectivity to golden hamster of
Leishmania infantum from symptomatic and asymptomatic
infected dogs
*A. Moshfe1, M. Mohebali2, G. Edrissian2, Z. Zarei2, B. Akhoundi2, B. Kazemi3,
S. Jamshidi4 and M. Mahmoudi5
1
Yasuj university of medical sciences, Parasitology, Yasuj, Iran; 2School of
Public Health and Institute of Public Health Research, Tehran University of
Medical Sciences, Department of Medical Parasitology and Mycology,
Tehran, Iran; 3Faculty of Medicine, Shaheed Beheshti University of Medical
Sciences, Cellular & Molecular Research Center, Tehran, Iran; 4Faculty of
Veterinary Medicine, Tehran University, Department of Internal Medicine,
Tehran, Iran; 5School of Public Health and Institute of Public Health
Research, Tehran University of Medical Sciences, Department of
Epidemiology and biostatistics, Tehran, Iran

Clinically infected dogs have been identified as the main reservoir
hosts of visceral leishmaniasis (VL) caused by Leishmania infantum in Mediterranean region. The Objective of this study was to
determine the potential of asymptomatic infected dogs compared
with symptomatic ones as a source of L. infantum infection. For
this purpose, Anti-Leishmania antibodies were detected with direct
agglutination test (DAT) in 13 symptomatic and 53 asymptomatic
ownership dogs. DNA of Leishmania sp. was extracted from skin
and peripheral blood tissues of each dog and tested by PCR. Sixtysix Syrian golden hamsters (Mesocricetus auratus) were used for
the determination of infectivity and pathogenicity of L. infantum
isolated from the dogs. we used the internal transcribed spacer 2
(ITS2) rDNA sequence analysis. The results showed that 22 and 11
out of 66 inoculated golden hamsters were positive by PCR and
parasitological examinations, respectively. From 22 PCR positive
hamsters, 17 were related to asymptomatic dogs and 5 were from
symptomatic ones. There was no significant difference between
symptomatic and asymptomatic dogs in producing Leishmania
infection in the susceptible animal model ((P = 0.66).All the L.
infantum isolates from symptomatic and asymptomatic dogs were
similar. In Conclusion, asymptomatic infected dogs as well as
symptomatic ones can harbor L. infantum in the blood and skin
that are virulent and infectious for golden hamsters.
KEYWORDS Leishmania infantum/dog/asymptomatic/symptomatic/Iran

4.11-067
Molecular survey of A2 proteins in leishmania species from
endemic areas in Iran
*M. Farahmand, H. Atashi Shirazi and H. Nahrevanian
Pasteur institute of Iran, Parasitology, Tehran, Iran

Leishmaniasis is a disease of human beings and animals caused by
the protozoan parasite of the genus Leishmania. Dogs usually
develop the systemic (visceral) form of infection, with a highly
variable clinical appearance. Canine leishmaiasis may be difficult
to diagnose and frustrating to treat. In Iran, VL is endemic in some
areas of northwest and south; the main causative agent is L.
infantum and domestic dogs are the major reservoir for humans
specially children. There are some stage specific antigens in
Leishmania parasites, play a role in the pathology and protection
mechanisms of leishmaniasis. The A2 genes within a multi-gene
family encode amastigote-specific A2 proteins as virulent factors
for the survival of leishmania parasite in the mammalian host.
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Immunoblot analysis of L. infantum isolates revealed for the first
time that A2 proteins are detected in extracted amastigotes of L.
infantum isolates from humans and dogs from endemic areas in
Iran. In the present study we amplified by PCR and sequenced the
A2 genes from genomic DNA of some old world CL species
comparatively to L. infantum visceral parasites.

4.11-068
Development of simple methods for the detection of
miltefosine
*T. Eggelte, T. Dorlo and P. De Vries
Academic Medical Center, Tropical Medicine, Amsterdam, Netherlands

OBJECTIVES To develop simple detection Methods for hexadecylphosphocholine (Miltefosine):
Leishmaniasis is a parasitic disease which affects yearly 1–2
million people world-wide
Intravenously administered pentavalent antimony drugs have
been and still are the standard treatment for all forms of
leishmaniasis but resistance emerges and these drugs are therefore
now partially replaced by the oral drug miltefosine. Despite higher
costs of the drug, its use will further increase as it puts less
demands on both patient and health services. Recently it was
reported that a batch of miltefosine capsules produced in Bangladesh did not contain the active ingredient hexadecylphosphocholine (Hpc) (Newsdesk, Lancet Infect Dis 2008; 8:666) There is a
need for simple tests to assess the quality of the miltefosine
capsules as the problem of increasing presence of sub-standard and
counterfeit drugs is a matter of great concern. Current assays all
depend on chromatographic techniques (HPLC) or infrared
spectroscopy both Methods not available in the field.
METHODS The assays are based on the particular properties of
Hpc: (a) being a zwitter-ionic detergent, (b) its structural
relationship to lecithin. Use is made of the interaction of the
anionic and cationic moieties of Hpc to form complexes with
various dyes and its ability to form micelles in solution. A method
originally developed for determination of lecithin e.g. complex
formation with ammonium ferrithiocyanate and extraction of the
complex was adapted to Hpc (Anal. Biochem.104, 10–14(1980).
An enzymatic test was set up for miltefosine capsules based on the
finding that hexadecylphosphocholine is a substrate for phopholipase D.
RESULTS • The formation and extraction of Hpc complexes with
various dyes were investigated and the optimal pH and solvent for
extraction of the complexes determined. Using Orange II at low
pH there was a linear relationship between the absorption of the
extracted complex and the concentration of Hpc.
• Based on the properties of Hpc to form micelles a simple
detection assay could be set up using Victoria Blue B in
combination with a new method to separate free and incorporated
dye by transformation of the dye into a water insoluble compound
using NaOH.
***3. Hpc forms a complex with ammonium ferrithiocyanate.
A range of extraction solvents was investigated and CH2Cl2 and
C2H4Cl2 found to be superior than CHCl3 which is normally
used. The effect of various types of other detergents was studied.
4. An enzymatic test for miltefosine capsules could be set up
using phospholipase D in combination with choline oxidase and
peroxidase to assay the formed choline.
CONCLUSION Simple methods for detection and quantification
of miltefosine capsules have been developed using readily available
chemicals and requiring no more than use of a simple centrifuge.
Results can be assessed visually and/or spectrophotometrically.
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Screening by immunoblot of asymptomatic carriage of
Leishmania within families of patients affected by kala-azar in
central Tunisia
F. Saghrouni1, S. Gaied Meksi1, N. Mahjoub1, A. Yaacoub1, L. Jaouadi1, A.
Fathallah1, N. Kaabia2, A. Letaief2 and *M. Ben Said1
1
Farhat Hached Hospital, Laboratory of Parasitology, Sousse, Tunisia;
Farhat Hached Hospital, Infectious Diseaes Service, Sousse, Tunisia
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INTRODUCTION It is accepted that asymptomatic forms of
leishmaniasis are much more common than patent forms known as
kala-azar. In Tunisia, many studies have been devoted to epidemiology, clinical features, diagnostic and treatment of VL, but the
asymptomatic carriage of Leishmania remains poorly documented.
AIM This study aims at estimating the frequency of asymtomatic
carriage of Leishmania within families’ members of patients
suffering from kala-azar by using immunoblot.
METHODS Two groups of sera were tested. The first group
consisted of 22 sera of patients affected by LV whose diagnosis
was confirmed by demonstration of parasites in bone marrow
aspiration and/or concentrated blood. The second group included
66 sera collected from family members of the index patients. All
sera were tested with the immunoblot kit Leishmania IgG Western
Blot (LDBIO Diagnostics). The test is considered positive when the
bands 14 kDa and/or 16 kDa are demonstrated indicating the
presence of anti-Leishmania IgG in the sample tested.
RESULTS All sera from the first group were positive, representing
a sensitivity of 100% for the immunoblot. In the second group, 36
were positive, revealing the bands 14 and/or 16 kDa and giving a
seroprevalence rate of 54.54%. Ten sera revealed the single
14 kDa band; 10 serums revealed the single band 16 kDa and 16
sera revealed both bands. Out of the 22 families investigated, 18
included 1–4 members with a positive immunoblot test.
CONCLUSION The positivity rate among families’ members
obtained with the immunoblot is high. It suggests a high
prevalence of asymptomatic carriage of Leishmania in Tunisia.
These findings need to be further investigated and confirmed by
molecular techniques.

4.11-070
Visceral leishmaniasis in multiple mieloma: an
underestimated diagnosis
*A. Montineri1, E. Cappello2,1, L. Larocca1, R. La Rosa1, C. Iacobello1, F. Fatuzzo1,
L. Nigro2,1
1
Ferrarotto’’ Hospital, Department of Infectious Diseases, Catania, Italy;
2
University of Catania, Parasitology Clinic, Catania, Italy

INTRODUCTION Endemic in the Mediterranean basin, Visceral
leishmaniasis (VL) is a vector borne zoonoses caused by Leishmania infantum. Already noted in subjects with HIV infection, VL
in patients who are immuno-compromised due to malignant
disorders, organ transplant and immunosuppressive therapy is a
more recent issue. In immuno-competent hosts, VL symptoms
comprise fever, cachexia, anaemia, leucopoenia, liver and spleen
enlargement, and hyper-gammaglobulinemia. In immuno-compromised patients clinical onset is often unusual with atypical
localizations. Relapses, which are exceptional in immuno-competent patients, are frequent. We report two cases of multiple
relapses of VL in two patients, both with multiple myeloma (MM).
Case 1. A 43-year-old-male with MM underwent bone marrow
transplant in 1996 and 1999. In 2005, during treatment with
thalidomide, cyclophosphamide and steroids, the patient presented
with fever and low platelet count. Bone marrow examination was
positive for leishmania amastigotes while IFA was negative.
Treatment with liposomial amphotericin B (L-AMB) brought rapid
recovery. In 2007, during treatment with thalidomide and endo-
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xan, following fever the patient underwent further bone marrow
aspiration which was positive for leishmania amastigotes. Clinical
remission was observed after treatment with amhotericin B lipid
complex (ABLC). Since 2008, the patient has been free of
immunosuppressive treatment and has had no further VL relapses.
Case 2. A 64-year-old woman with MM IGA K underwent bone
marrow transplant in 1997. In 2004, during treatment with
thalidomide, cyclophosphamide and steroids the patient presented
with fever, pancytopenia and agammaglobulinemia. Bone marrow
aspiration was negative for mieloma progression and positive for
leishmania amastigotes. Treatment with L-AmB resulted in rapid
recovery. In 2006, following fever, arthromyalgia and pancitopenia, bone marrow aspiration was positive for leishmania. The
patient had further L-AmB treatment. One year later following
sepsis, bone marrow examination, performed for the suspected
progression of mieloma, was positive for leishmania. The patient
showed clinical improvement after treatment with ABLC.
CONCLUSION Several interesting points are made: (a) VL risked
misdiagnosis as the progression/relapse of oncoematological disease; (b) diagnosis of VL was incidental; (c) both patients
experienced relapses during chemotherapy despite successful VL
treatment. The increasing number of published reports of VL in
haematological patients indicates that this is an underestimated
problem. In oncoematological patients living in endemic areas
presenting with fever and pancytopenia, VL should be considered.
In such patients, as in HIV patients, a deficit of Th1 immunity may
be involved. However, the pathogenetic mechanisms for clinical
presentation and relapses have yet to be studied.

4.11-071
Electrochemical immuno-sensor development, using
leishmania antigens as biorecepteur, for the sero-diagnostic
of canine leishmaniasis
*M. F. Diouani1, O. Ouerghi2, N. Ben Alaya Bouafif1, K. Belgacem1,
M. A. Snoussi1, A. Ghram1,3, D. Laouini1,3,4 and A. Ben Salah1
1
Institut Pasteur de Tunis, Service d’Epidémiologie Médicale, Tunis
Belvédère, Tunisia; 2Institut Préparatoire aux Etudes d’Ingénieurs de
Monastir, Physique, Monastir, Tunisia; 3Institut Pasteur de Tunis,
Laboratoire de Microbiologie Vétérinaire, Tunis Belvédère, Tunisia;
4
Institut Pasteur de Tunis, LIVGM Laboratoire d’Immunologie,
Vaccinologie et Génétique Moléculaire, Tunis Belvédère, Tunisia

A new rapid diagnostic tool, practical in field conditions without
high-tech, viable and inexpensive can be regarded as a key
enabling resolution of the problem of equity, Human Rights and
Access to Care access. In this work, development of electrochemical biosensors for leishmaniasis diagnosis was investigated. The
example of canine leishmaniasis to L.infantum is taken and
developed prototype could be validated in large scale for diagnosis,
depending on used bio-recepteur, of all forms of leishmaniasis for
humans and animal reservoirs. Zoonotic Visceral Leishmaniasis is
a severe disease affecting different mammalian species, including
the human population. It is a dangerous emerging parasitic disease
found in 88 countries with a total of 200 million people at risk. It
is caused by Leishmania protozoa and transmitted by the bite of
phlebotomes. Canines are considered as the main urban reservoir
for Leishmania spp. In some regions in the world, canine
leishmaniasis, caused by Leishmania infantum, is highly prevalent.
Per consequence there is an increasing need of new kinds of
diagnostic tools for disease survey in dog’s population. Biosensors,
a combination of signal transducers and bio-components, are
emerging as a crucial alternative for detection of pathogens. In this
work, electrochemical impedance spectroscopy method (EIS) was
used for canine leishmaniasis sero-diagnostic using Soluble Leishmania Antigens (SLA) and recombinant leishmania antigen (rK39)
as biological targets. Biosensors are based on the immobilization
of SLA or rK39 onto functionalized gold electrodes. Investigations
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were conducted by an electrochemical cell in phosphate buffer
solution (PBS) containing a redox couple. The interaction of the
immobilized leishmania antigens with leishmania specific antibody
was measured by EIS method. It was found that both antigens
(SLA and rK39) retained their recognition by leishmaniasis seropositives canine serums selected by IFIT (Immuno-Fluoresce
Indirect Test) and ELISA (Enzyme Linked Immuno-Sorbent
Assay).The sensitivity was higher with rK39 and SLA, respectively.

4.11-072
Assessment of the insecticide residual effect of LNs and IRS
used for the control of Phlebotomus argentipes in Nepal
*M. Das1, S. Rijal2, L. Roy3, A. Picado4, M. Coosemans5, A. Kroeger6 and
M. Boelaert7
1
B.P.Koirala Institute of Health Sciences, Microbiology, Dharan, Nepal;
2
B.P.Koirala Institute of Health Sciences, Internal Medicine, Dharan,
Nepal; 3BPKIHS, Kalanet Project, Dharan, Nepal; 4London School of
Hygiene and Tropical Medicine, Entomology, London, UK; 5Institute of
Tropical Medicine, Entomology, Antwerp, Belgium; 6World Health
Organization, Special Programme for Research and Training in Tropical
Diseases, Geneva, Switzerland; 7Institute of Tropical Medicine, Public
Health, Antwerp, Belgium

OBJECTIVE Nepal is engaged in international Visceral Leishmaniasis (VL) elimination initiative, and uses insecticide residual
spraying (IRS) as its main vector control strategy. Long lasting
insecticidal nets (LN) may be a complementary strategy. We set
out to assess the residual insecticide effect of IRS and LN in field
conditions.
METHODS Bioassays were conducted to measure the effectiveness of LN and IRS on wild caught P. argentipes sand flies as
follows:
(a) for LN: Deltamethrin treated LNs (Permanet 2.0) were
collected after one year of use by households. The test was
performed by exposing five fully fed or gravid female sand flies
introduced into WHO plastic cone fixed on one surface of the LNs
for a period of 3 minutes. There were 10 replicates including two
cones on each of the four sides and top of each net. Untreated nets
were used for controls.
(b) for IRS: Tests were performed four weeks after IRS
(Lambdacyhalothrin) performed by the national IRS programme
on insecticide sprayed walls- Bioassay were conducted by exposing
10 female sand flies in each of the WHO plastic cones fixed on the
insecticide (Lambda- cyhalothrin, 10% WP, 25mg/m2) treated
surfaces for a period of 30 minutes. There were 4 replications of
test on the treated walls of intervention houses. Tests on the walls
of sentinel houses were used as control.
(c) Insecticide susceptibility was tested for DDT (4%) and
Deltamethrin (0.05%) by using impregnated papers and WHO
standard Methods. Wild caught female sand flies from different
LNs intervention and control villages were exposed for one hour
exposure time. Mortality was recorded after 24 hr recovery
period. For each insecticide 5 replicates and one control of 20 P.
argentipes were tested.
RESULTS Insecticide residual effect of LNs after one year of use
in the household was high (90.4–95.8% mortality). IRS treatment
induced, after four weeks, a mortality of 74.6%. Insecticide
susceptibility to DDT (4%) varied from 57.5 to 100% and for
Deltamethrin (0.05%) varied from 93.1% to 100% in sand flies
collected from different intervention villages.
CONCLUSION Mortality induced by LN on P. argentipes sand
fly was high after one year use of the nets, but residual effect of IRS
on wall was lower, may be due to substandard concentrations of
insecticide used by program. Insecticide susceptibility for DDT
varied, but high susceptibility to Deltamethrin was observed.
These results should guide insecticide policy.
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Is visceral leishmaniasis underreported in the endemic
Mediterranean region?
*A. Soriano Arandes1, C. Bras Boqueras1, L. Call Ramón2 and R. Aguinaco
Culebras3
1
Hospital Universitari Joan XXIII, Pediatrics/International Health,
Tarragona, Spain; 2Hospital Universitari Joan XXIII, Pediatrics,
Tarragona, Spain; 3Hospital Universitari Joan XXIII, Hematology,
Tarragona, Spain

INTRODUCTION Visceral leishmaniasis (VL) is endemic to
several tropical and subtropical countries but also to the
Mediterranean region where Leishmania infantum is the most
isolated protozoan parasite. Asymptomatic infections occur often
in the human host. High seroprevalence for Leishmania infantum has been detected in the dogs of the Mediterranean coast of
Spain. However, a few cases of leishmanian human infections
are reported in recent years. We describe two cases of VL
diagnosed last year in two children of 5-month and 17-monthold.
Case reports Case 1: 17-month-old Spanish healthy girl with
a 7-day history of high fever, decreased appetite and vomiting.
She was treated with amoxicillin 3 days before without any
improvement. Physical examination showed pallid skin, inguinal
lymph nodes and hepatosplenomegaly. Laboratory data revealed
pancytopenia, elevated liver function tests and C-reactive protein
of 13.1 mg/dl. Serological screening for viral infections, Salmonella typhi and S. paratyphi, Toxoplasma gondii and Brucella
were negative. Blood culture was negative. Amastigote form of
the parasite Leishmania was seen in cells of the bone marrow
aspiration. PCR and serology for Leishmania in blood were
positive. Treatment with liposomal amphotericin B was administrated and good recovery was obtained. Case 2: 5-month-old
Spanish girl with a 20-day history of high fever, fatigue,
weakness and decreased appetite. Previous days, she had normal
urine and blood analysis and normal chest X-ray. Ventricle
communication was diagnosed at birth. She was living in a rural
area near Tarragona (Spain). Physical examination showed poor
general state, fever, systolic cardiac murmur II/VI, pallid skin
and hepatosplenomegaly. Laboratory data revealed pancytopenia
(table1), elevated liver function tests and C-reactive protein of
5 mg/dl. Serological screening for viral infections, Salmonella
typhi and S. paratyphi, and Toxoplasma gondii were negative.
Blood culture was negative. Amastigote form of the parasite
Leishmania was seen in cells of the bone marrow aspiration.
PCR and serology for Leishmania in blood were positive.
Treatment with liposomal amphotericin B was administrated
with a good recovering from her pancytopenia.
DISCUSSION Dogs are the major responsible for the transmission
of zoonotic VL in the Mediterranean region. Most of the dogs and
infected humans are asymptomatic and incubation period of the
disease is long. VL is not a notifiable disease in some of the regions
of Spain. All of these factors are generating an underreporting of
real cases of VL in our region. Pediatricians and family medical
doctors should be aware of the role of VL in differential diagnosis
in a child with fever and pancytopenia in the Mediterranean
endemic area. Active surveillance and genotyping of Leishmania
species should be taken into account to improve the knowledge of
real incidence of cases of VL.
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Laboratory
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2009

Hemoglobin

9.05

9.07

7.42

8.13

7.22

8.25

7.79

11.2

(gr/dl)
Hematocrit (%)
Leucocytes

19

22

22
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The epidemiology of Leishmania donovani infection in high
transmission foci in India
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F. Chappuis4, M. Boelaert3 and S. Singh1
1
Banaras Hindu University, Institute of Medical Sciences,, Medicine,
Varanasi, India; 2Laondon School of Hygeine and Tropical Medicine,
Parasitology, London, UK; 3Institute of Tropical Medicine, Public Health
and Epidemiology, Antwerp, Belgium; 4Hôpitaux Universitaires de Genève,
Travel Medicine, Geneva, Switzerland

OBJECTIVE Visceral Leishmaniasis (VL) is vector borne parasitic
disease which is especially prevalent in the state of Bihar where
90% of the Indian cases are registered. Despite the recent efforts to
improve the control and treatment of VL, the deficit in knowledge
of some basic epidemiological features may difficult achieving the
Objective to control VL in the region by 2015. The prevalence and
the role of Leishmania donovani infected people in the disease
dynamics is not well documented and understood in Bihar.
METHODS Demographic and immunological surveys were carried out in July and November 2006 respectively in 16 VL endemic
foci in Muzaffarpur district in Bihar. Household and individual
information was gathered using structured questionnaires and
capillary blood samples were collected in filter papers. Direct
Agglutination Test (DAT) was used to determine infected individuals (cut off titer 1:1600). DAT results were tabulated against
individual and households variables. A multivariate generalized
estimating equation (GEE) model was used to study the prevalence
of serologically positive individuals taking into account the
clustering at household and cluster levels
RESULTS When clustering was taken into account owning
domestic animals (cows, buffaloes or goats) was associated to a
higher risk of being DAT positive (OR 1.61). The prevalence of
DAT positives tend to increase with age, however females had a
statistically significant lower prevalence from the age of 14.
CONCLUSIONS Socio-economic status seems not to play a role
on the L. donovani infection prevalence but domestic animals
seem to be linked to an increased risk of exposure. The fact that
women have a lower DAT prevalence after 14 years old may be
explained by behavioral or demographic factors (i.e. marriage) and
may have an impact on disease transmission in villages and in the
region.

4.11-075
Possible antileishmanial effect of recombinant human
erythropoietin
T. Inceboz1, H. Baskin2, Y. Dogan2, *S. Ozensoy Toz3 and I. H. Bahar2
Dokuz Eylul University Medical School, Parasitology, Izmir, Turkey;
2
Dokuz Eylul University Medical School, Microbiology, Izmir, Turkey;
3
Ege University Medical School, Parasitology, Izmir, Turkey
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Erythropoietin (EPO) is known to be made by the kidney in
response to renal hypoxia and released into circulation, targeting
hematopoietic cells. However, an experimental study showed that
EPO is expressed by non-hematopoietic tissues. Gene cloning has
shown that EPO is a member of the cytokine superfamily type I,
which is multifunctional. EPO is most closely related to cytokines
that modulate growth and inflammation. In this study, in vitro
antileishmanial effect of EPO was questioned. A clinically isolated
Leishmania infantum (L. infantum) MON1 strain was used in
experiments. Resting mouse peritoneal macrophages were incubated with EPO (10 U/mL), EPO/2 (5 U m/L), EPO/4 (2.5 U/mL),
L-NAME (nitric oxide inhibitor), EPO/L-NAME, EPO/2/L-NAME
in 1:1 multiplicity of infection (M.O.I) for 24 – 48 – 72 hours.
Following incubations extracellular nitric oxide (NO) levels and
apoptosis (Hoechst 33342) / necrosis (propidium iodide) were
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calculated. In simultaneous groups, cells were lysed with sterile
distilled water and amastigote counts were done following Giemsa
staining. Following 24 – 48 – 72 hours, amastigote counts were
found to be significantly lower in EPO groups compared with
EPO/2, EPO/4, L. infantum, L-NAME, EPO/L-NAME groups in
M.O.I 1:1. Interestingly, NO responses were not affected in all
experimental groups. Apoptosis / necrosis balance was nearly
parallel to EPO groups.
It is known that EPO is a multifactorial tissue protective
cytokine. Therefore it is interesting to study its additional
biological functions. L. infantum is known to inhibit NO response,
and exhibits its pathogenicity by entering the cell. This study
showed that EPO inhibited the entry of L. infantum into the
macrophages, and had a possible protective effect on macrophages.

4.11-076
Determination of Leishmania tropica multi-drug resistance in
Iran by molecular methods
*F. Shahbazi1,2, B. Kazemi1, S. Shahabi3, M. Mohebali2 and M. Bandepour1
1
Shahid Beheshti Medical University, Cellular and Molecular Biology Research Center, Tehran, Iran; 2Tehran University of Medical Science, Dept of
Medical Parasitology and Mycology, Tehran, Iran; 3Shahid Beheshti Medical University, Dept of Medical Parasitology and Mycology, Tehran, Iran

OBJECTIVE Cutaneous Leishmaniasis (CL) is endemic in some
parts of Khorasan Razavi province (northeast Iran). Mashad is the
center of the province with the increased CL cases and there are
some reports on isolation of drug-resistant Leishmania tropica
parasites from the city. The aim of the present study was to
determine whether clinical unresponsiveness to glucantime in
patients with ACL was correlated to genetic heterogeneity
MDR1of parasites?
METHODS 155 specimens were collected from suspected cases of
cutaneous Leishmaniasis (CL) patients who referred to Mashad
Health Centers from August 2005 to June 2008. The specimens
examined with the parasitologic Methods, microscopy and culture
parasite, and molecular assays, MDR-PCR, conformation sensitive
gel electrophoresis (CSGE), sequencing and enzyme analysis.
RESULTS The positive isolates 75 (48.4%) were subjected to
analysis of multi-drug resistance 1 (MDR1) gene. PCR products
were screened by conformation sensitive gel electrophoresis
(CSGE) method. The CSGE analysis of the MDR1 product
revealed two different patterns among all studied samples.
Restriction analysis and sequencing confirmed the results of CSGE
analysis, so that the nucleotide sequence of the isolate that had the
different pattern was identical to the genomic counterpart, except
for one nucleotide. Nucleotide G at position 214 was changed to A
(Argenine (CGG)/ Glutamine (CAG) at amino acid position 72).
CONCLUSIONS The results show three L. tropica isolates that
appear to have acquired mutations in MDR1 gene leading to
decreased susceptibility to Glucantime and unresponsiveness to
clinical therapy. Further study should lead to identify of MDR1
polymorphisms that are associated with the expression or activity
of P-gp, which is important for the treatment of patients with
drugs that are substrates of MDR1 gene product, and it may be
useful to predict therapy outcome and would help to achieve more
effective treatments.
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4.11-077
Persistence of human Leishmania antibodies in past Kala azar
cases in the Indian subcontinent
*K. Gidwani1, B. Ostyn2, A. Picado3, F. Chappuis4, B. Khanal5, S. P. Singh1,
S. Rijal5, M. Boelaert2, S. Sundar1
1
Institute of Medical Sciences, Medicine, Varanasi, India; 2Institute of
Tropical Medicine, Antwerp, Belgium; 3London School of hygiene and
tropical medicine, London, UK; 4Geneva University hospitals, Geneva,
Switzerland; 5B.P. Koirala Institute of Health Sciences, Dharan, Nepal

OBJECTIVES Visceral Leishmaniasis (VL) is a major public
health concern in the Indian subcontinent. Some basic epidemiological features are still not well understood as there is a lack of
validated infection markers of L. donovani. In this study we used
data collected in a large community trial in India and Nepal to
assess the duration of persistence of human Leishmania antibodies
in past Kala azar cases.
METHODS Information on past history of KA was gathered from
over 18000 people living in 26 VL endemic foci in India and Nepal
within the framework of the KALANET community trial. Demographic (i.e. age, gender) and clinical (i.e. date, type and place of
treatment) data were collected using structured questionnaires on
KA cases treated before the 1st November 2006. Clinical data
were double-checked with hospital records when possible. Blood
samples (capillary blood on Whatman filter paper) where collected
from individuals above 2 years old living in the study area in
November-December 2006, 2007 and 2008. Leishmania donovani
antibodies were detected by Direct Agglutination Test (DAT) and
titre 1:1600 was used as cut off for infection.
RESULTS 1172 individuals in the study area reported past
treatment for VL (before the 1st November 2006) with 1135
reporting a single episode and 36 with at least one relapse. The
median age at treatment was 18 years (range 0–87y). More males
(63%) than females (37%) had a history of KA. In 1096 (93%) of
these former KA cases DAT was performed. The time elapsed
between treatment and blood sampling ranged from less than a
month to 53 years with a median of 3 years. Overall, 89% of the
individuals were DAT positive. When the time between treatment
and blood sampling was taken into account, the percentage of
DAT positive individuals decreased from 97% for cases treated in
the previous 12 months to 92%, 87%, 74% and 63% for people
treated 1–4, 5–9, 10–14 and over 15 years before sampling
respectively.
CONCLUSIONS Even if there may be some miss-classification of
VL, status – as data were based on self-reporting – there was a
good correlation between past VL and overall DAT results. A high
percentage of past KA are DAT positive up to 10 years after
treatment and there a significant number of cases (63%) that
remain DAT positive for over 19 years. The persistence of
Leishmania antibodies many years after the KA treatment could be
due to the regular re-exposure to L. donovani in these VL endemic
areas.

4.11-078
Comparison Dot blots and culture method to detection
Leishmania antigen within naturally infected sandflies in
Abardej, Iran
*H. Nekouie and N. Hassan
Pasteur Institute of Iran, Parasitology, Tehran, Iran

Leishmaniasis is a worldwide infectious disease. Leishmania. spp is
found in the tropical and subtropical areas of Asia, Africa, and
South America. cuntaneous Leishmaniasis is a major health
problem in many rural in several provinces of Iran. Different
Methods were used to identify Leishmania antigen from natural
foci of zoonotic cutaneous Leishmaniasis and vectors. We used
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Dot blot immunoassay for detection leishmanial antigen in the
natural infection phlebotomus with comparison culture method.
Of specimens 22.2% were positive in culture media, 37.5% were
positive by Dot immunoblot. We can detect 10 ll of leishmania
antigen in by Dot blot. This difference was statistically significant
(P < 0.005). Dot blot assay is considered a very discriminatory
system for detecting Leishmania infection in fielded study and
screening test. The Simplicity, reproducibility, high sensitivity and
high specificity of the assay show determining the prevalence of
sandfly infection.

4.11-079
A comparative proteomics study on meglumine antimoniate
sensitive and resistant Leishmania tropica isolated from
Iranian patients with anthroponotic cutaneous leishmaniasis
*H. Hajjaran1, B. Azarian2, M. Mohebali1, R. Hadighi3, B. Vaziri2 and F. Akbar4
Tehran University of Medical Sciences, Medical Parasitology and Mycology, Tehran, Iran; 2Pasteur Institute of Iran, Tehran, Iran; 3Iran university
of Medical Sciences, Parasitology, Tehran, Iran; 4Allemeh Tababaei university, Tehran, Iran
1

Meglumine antimoniate is the first-line drug against all forms of
Leishmaniasis in Iran. Unfortunately, the incidence rate of drugresistant cutaneous Leishmaniasis unresponsive to meglumine
antimoniate is increasing in Iranian patients. In order to define the
protein expressional changes related to the process of drug
resistance in anthroponotic cutaneous leishmaniasis (ACL), we
performed a comparative proteomics analysis on promastigotes of
two genetically related Leishmania tropica clinical field isolates.
Meglumine antimoniate sensitive and resistant L. tropica isolated
from ACL patients in northeastern Iran. Whole cell proteins of
cultured promastigotes were analyzed with 2-DE and differentially
expressed proteins were further identified by MALDI-Tof-Tof
mass spectrometry. Activated protein kinase c receptor (LACK),
protein disulfide isomerase, and iron superoxide dismutase were
those proteins with over-expression profile in drug resistant
isolate. Alpha tubulin, prostaglandin f2-alpha synthase, and
vesicular transport protein were down-expressed in drug resistant
promastigotes. This proteomics analysis provided possible molecular mechanisms in drug resistance of Iranian L. tropica isolates.
We discussed the cellular function of these proteins and their
probable roles in drug resistance. Altered expression of these
proteins and the biochemical pathways they are involved in are the
interesting subjects to be further examined in order to determine
and confirm their correlation with drug resistance in L. tropica.

4.11-080
Imported cutaneous and visceral leishmaniasis cases in
Constanta, Romania
*S. Rugina, I. M. Dumitru, R. C. Cernat
Ovidius University, Clinical Infectious Diseases Hospital, Faculty of
Medicine, Constanta, Romania

OBJECTIVES We analysed the clinical features, the diagnosis
tools and the treatment of the imported leishmaniasis in Constanta, Romania.
METHODS Retrospective study on 5 cases with leishmaniasis
admitted during 2005-2008 period in Clinical Infectious Diseases
Hospital of Constanta.
RESULTS We diagnosed cutaneous leishmaniasis in three patients
(2 males and one female) and visceral leismaniasis in two patient (1
male and 1 female), with age limits between 30–55 years. They
acquired the disease working in open spaces, in agriculture and
building during 3 to 12 months or in travel; 2 of them spent
holiday in Tunis, 2 worked in Italy and 1 in Spain. In one patient
with visceral leismaniasis the final laboratory confirmation of the
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disease was by Giemsa-stained blood smears obtained by bone
marrow biopsy but, in another patient, visceral leishmaniasis was
confirmed after splenectomy. Etiological treatment consisted of
Amfotericin B (2 patients), sodium stibogluconate in one case and
meglumine antimonate (2 cases). Only 4 patients survived, one
patient with Chronic Myeloid Leukemia and cutaneous leishmaniasis died.
CONCLUSIONS Increasing traveling all around the globe made
possible the import of the tropical diseases in the temperate and
cold weather regions. The diagnosis of tropical diseases takes
longer and is more difficult, especially in the visceral leishmaniasis.
It’s very important to provide essential knowledge on early
diagnosis and management of imported leishmaniasis cases in
Romania acquired especially by traveling and working in the
Mediterranean countries.

4.11-081
Ambivalent action of nicotinamide on Leishmania parasite:
implication in parasite biology as NAD precursor and
utilization as a therapeutic adjuvant in the treatment of
leishmaniasis
*E. Gazanion1, B. Vergnes1, D. Garcia1, M. Seveno1, B. Oury1, A. Ouaissi2 and
D. Sereno1
1
IRD, UR16, Montpellier, France; 2INSERM, UMR5235, Montpellier,
France

Treatment of leishmaniases remains challenging due to drug
limitation, toxicity and emergence of drug resistant strains. New
drugs are needed as well as the development of alternative
strategies, such as combination therapy, to improve the management of leishmaniases. Antiparasitic activity of nicotinamide
(vitamin B3) was previously described in our laboratory, with a
significant leishmaniostatic effect on intracellular forms at a
concentration range from 5 to 20 mM. Nicotinamide is one of the
main precursors for NAD synthesis and is provided by nutritional
supply or by the breakdown of NAD when used as substrate by
NAD-consuming enzymes. In silico screening of Leishmania
genome showed a simplification of NAD salvage pathway and,
more importantly, the absence of the de novo pathway. We
therefore investigated NAD synthesis in Leishmania parasites by
focusing on the nicotinamidase, the first enzyme of the salvage
pathway that converts nicotinamide in nicotinic acid and that is
absent in higher eukaryotes. Nicotinamidase manipulations have
been previously shown to play a role in infectivity and development of Brucella abortus and Borrelia burgdorferi that are
auxotroph for NAD synthesis. Surexpression and gene inactivation
studies of nicotinamidase gene were performed on Leishmania
infantum to evaluate its implication in parasite biology and
virulence. In the same way, we have evaluated the potential use of
this cheap vitamin as a direct adjuvant to improve efficacy, while
reducing toxicity, of standard antileishmanial drugs (antimonial,
pentamidine, amphotericin B). Interestingly, we showed that
nicotinamide synergizes specifically in vitro with antimony to
significantly enhance the antiproliferative effect against intracellular Leishmania infantum parasites. Altogether, these results
highlight a new auxotrophic pathway in Leishmania that might
represent an interesting target for developing new therapeutic
strategies against these parasites.

4.12 Schistosomiasis
4.12-082
Do host-specific factors drive population genetics of human
Schistosoma spp.? A molecular study in Pakh, Senegal
F. Van den Broeck1, *T. Huyse2,1, L. Meurs2, K. Polman2, F. Volckaert1
1
Katholieke Universiteit Leuven, Laboratory of Animal Diversity and
Systematics, Leuven, Belgium; 2Institute Tropical Medicine, Parasitology,
Antwerp, Belgium

OBJECTIVE Water development schemes in the 1980s resulted in
an epidemic outbreak of intestinal schistosomiasis, and more
recently, an increase of urinary schistosomiasis in northern
Senegal. The factors driving this dynamic situation are still not
fully understood.
METHODS To identify which host-specific factors influence the
distribution of Schistosoma species and strains within a single
village, we studied individual larval stages of Schistosoma mansoni
with molecular techniques. In Pakh (Senegal) miracidia and eggs
were collected from human faeces. Samples were genotyped using
nine multiplexed microsatellite markers.
RESULTS F-statistics and clustering analysis revealed a heterogeneous distribution of S. mansoni parasites among human hosts
with a substantial clustering of S. mansoni multi-locus genotypes
according to gender and according to tribe. In addition, we found
a significant genetic differentiation between parasite populations
within hosts suffering from high and those suffering from low
Schistosoma infection intensity. Bottleneck analysis revealed a
significant deficiency in diversity for certain infrapopulations,
which can be the result of sampling different parasite pools as the
corresponding human hosts had high migration rates. In addition,
we found significantly lower allelic richness and expected heterozygosity of parasite populations within children than those within
adults.
CONCLUSIONS These results suggest that host-specific factors
such as age, sex, tribe and mobility might influence the genetic
structure of parasite populations. Moreover, significant genetic
differentiation was found between S. mansoni populations within
patients with high S. mansoni related morbidity and those within
patients without morbidity. These preliminary results suggest that
besides host-genetic factors, the genetic structure of the parasite
might also be involved in the development of morbidity within a
patient, although more data are needed to confirm this hypothesis.

4.12-083
Gynecological Schistosoma haematobium infection and
schistosomiasis PCR
*E. F. Kjetland1,2, R. ten Hove3, E. Gomo4, N. Midzi5, L. Gwanzura4, P. R. Mason4,
H. Friis6, J. J. Verweij3, S. G. Gundersen7,8, P. D. Ndhlovu4, T. Mduluza4 and
L. Van Lieshout3
1
Centre for imported and tropical diseases, Oslo, Norway; 2University of
Oslo, Medical Faculty, Oslo, Norway; 3Leiden University Medical Center,
Department of Parasitology, Leiden, Netherlands; 4University of
Zimbabwe, College of Health Sciences, Harare, Zimbabwe; 5Blair Research
Institute, National Institute of Health Research, Harare, Zimbabwe;
6
University of Copenhagen, Department of Nutrition, Copenhagen,
Denmark; 7Agder University, Kristiansand, Norway; 8Research, Sorlandet
Hospital, Kristiansand, Norway

OBJECTIVES Schistosoma real-time PCR is sensitive and specific
for infections in urine and stool. We sought to explore the
relationship between genital schistosomiasis and the Schistosoma
PCR in women.
METHODS PCR was run on 83 vaginal lavage samples from a
rural Zimbabwean population. Women underwent clinical and
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colposcopic investigations, analyses for sexually transmitted
infections and genital schistosomiasis.
RESULTS Thirty samples were positive for Schistosoma PCR.
Sensitivity and specificity were best in women below the age of
25 years. Schistosoma PCR was associated with S. haematobium ova
in genital tissue, so-called sandy patches and bleeding. PCR prevalences were lower and Real-time PCR values weaker in older women.
CONCLUSION The presence of Schistosoma DNA may be
greater in the recent lesions, eg, in younger women. In rural and
mass research Schistosoma PCR could become a supplement to or
even replace gynaecologic examinations

4.12-084
Schistosoma haematobium and Plasmodium falciparum coinfection with protection against Plasmodium falciparum
malaria in Nigerian children
O. Nmorsi
University, Zoology, Ekpoma, Nigeria

BACKGROUND AND OBJECTIVE Malaria remains the single
leading killer of children in sub-Sahara Africa and Schistosomiasis
is considered to be second to malaria in global importance. Coinfection of malaria and urinary schistosomiasis has been reported
to exacerbate disease morbidity such as anaemia. In different part
of the globe, the co-infection between malaria and schistosomiasis
provides some protections on the infected persons. The protective
effect of this co-infection elucidated immunologically using cytokines is lacking in our locality.
METHODS Urine and blood samples obtained from the 160
volunteers were subjected to standard parasitological techniques
for diagnosis of urinary schistosomiasis and malaria respectively.
Blood samples collected from these volunteers comprising 80
children with schistosomiasis and malaria and the 80 children who
had malaria only were subjected to cytokines concentration
determination using commercial standard enzyme linked immunosorbent assay kits (Abcam, UK).
RESULTS Eighty participants with co-infection had a mean
malarial parasitaemia of 662 ± 201.1 lL while the 80 participants
with only P. falciparum malaria had a mean malarial parasiteamia of
5943 ± 3270.7 lL. Also the volunteers had mean haemoglobin of
11.2 g/dl for co-infected individuals and 5.7 g/dl for participants
with single infection of malaria. The serum cytokine levels of the
children with S. haematobium and P. falciparum and only P.
falciparum infection are as follows; interleukin-4 (16.6 pg/ml vs.
5.2 pg/ml), IL-5 (501.3 pg/ml vs. 357.5 pg/ml); IL-8 (2550 pg/ml
vs. 309pg/ml), IL-10 (273pg/ml vs. 290 pg/ml), TNF-a (25 pg/ml vs.
290 pg/ml) and IFN-c (21.9 pg/ml vs. 2.5 pg/ml). The TNF-a /IL-10
ratio is 7 for the children with co-infection while those with only P.
falciparum malaria infection had a TNF-a/IL-10 ratio of 0.9.
CONCLUSION We conclude that the elevated IL-4, IL-5, IL-8 and
IFN-c concentration induced by schistosomiasis altered the Th1/Th
2 profile and protected the children against the morbidity and
severity of malaria attack among the children with co-infection.

4.12-085
Molluscicidal effect of methanol extract from Jatropha
gossypifolia l seeds against intermediate snails of
schistosomiasis, Oncomelania hupensis lindoensis, in central
Sulawesi province, Indonesia
*A. Nurwidayati, A. Kurniawan and M. Dahlan
Vector Borne Diseases Research and Development Unit Donggala, Health
Department, Palu, Central Sulawesi, Indonesia

At present, schistosomiasis caused by Schistosoma japonicum is
still endemic in Indonesia, especially in Napu plateau, Poso
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Regency, Province of Central Sulawesi. Oncomelania hupensis
lindoensis, the intermediate host is widely spread in Napu Valley.
The snails live in two types of habitats namely disturbed
(abandoned rice fields, wet patches under cacao trees etc.) and
natural habitats (inside the forest, springs etc.)
OBJECTIVE To analyze the effectiveness of Jatropha sp as natural
molluscicide against O.h.lindoensis.
METHODS Methanol extracts of Jatropha gossypifolia L (Euphorbiaceae) seeds was used in different concentrations against O.
h. lindoensis collected from two different focal areas, that were
natural focus (Alitupu village) and disturbed focus area (Dodolo).
The snails were exposed to different concentration of the extract
for 24 hours.
RESULTS The concentration of J gossypifolia seeds extract
showed a high effect to the snail, with LC 95-values of
1 37350 ppm against snails collected from natural habitat (Alitupu) and 1 26578 ppm from disturbed habitat (Dodolo). The
extract was sprayed with the concentration of 13 ml/m2 in semi
natural experimental area. After 2 days of spraying the mortality
of the snail was 100% in Alitupu and also in Dodolo. After one
week, the mortality of the snail was 99% in Alitupu and 81% in
Dodolo. After 2 weeks, the mortality of the snail was 36% in
Alitupu and 16% in Dodolo. After 3 weeks, the mortality of the
snail was 28% in Alitupu and 11% in Dodolo
CONCLUSION In view of our results, J. gossypifolia L could be
used as alternative natural molluscicide against O.h.lindoensis.
KEYWORDS Schistosomiasis, Jatropha gossypifolia seeds extract, Napu Plateau, Oncomelania hupensis lindoensis, toxicity.

4.12-086
The impact of two treatment approaches on the prevalence
and infection intensity of schistosomiasis, soil transmitted
helminthiasis (STH), malaria and anaemia among school and
pre-school children in Magu district, Tanzania
S. Kinung’hi1,2
1
National Institute For Medical Research, Mwanza Centre, Epidemiology
And Clinical Research, Mwanza, Tanzania; 2Faculty of Life Sciences,
University of Copenhagen, Denmark

OBJECTIVE The study was undertaken to assess the impact of
two anthelminthic treatment approaches on prevalence and
infection intensity of schistosomiasis, STH and malaria and on the
prevalence of anaemia among school and pre-school children in
Magu district, North-western Tanzania.
METHODS A total of 1546 children were enrolled in a crosssectional baseline study out of whom 765 were selected and
included in a prospective anthelminthic intervention study. The
765 children were randomized into an intervention group (394
children) treated with praziquantel (PZQ) and albendazole (ALB)
four times a year or to a control group (371 children) treated with
the standard single dose of PZQ and ALB once a year. Two follow
up surveys were conducted at 12 and 24 months after baseline to
assess the impact of the intervention. In addition, passive monitoring of malaria cases was carried out assisted by trained teachers.
During baseline and follow up surveys, stool and urine samples
were collected and examined for schistosome and STH eggs. Blood
samples were also collected and examined for malaria parasitaemia and haemoglobin (Hb) levels.
RESULTS Out of 1546 children examined at baseline 1079
(69.8%) were infected with at least one of the parasites P.
falciparum, S. mansoni, S. haematobium, hookworm and T.
trichiura. Among infected children, 430 (39.9%) harbored more
than one parasite species. Four hundred and sixty children
(29.8%) were infected with P. falciparum out of whom 276 (60%)
had helminth co-infections. Quarterly anthelmintic treatment
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(intervention group) significantly reduced prevalence of S. mansoni, S. haematobium and hookworms compared to single dose
annual treatment (control group) (P < 0.001). Further, in the
intervention group, there was 50% and 100% reduction in the
prevalence of moderate/heavy S. mansoni and S. haematobium
infection, respectively compared to 11.7% and 44.1%, respectively, in the control group. Mean Hb concentrations increased
from baseline level of 124–136 g/L and 137 g/L in the intervention
and control groups, respectively. A total of 247 children reported
with symptoms suggestive of malaria of whom 162 (65.6%) had
fever (axillary temperature ‡37.50C). Among 162 children presenting with fever, 91 (56.2%) were confirmed malaria cases
(axillary temperature ‡37.5% plus parasitaemia). There was no
significant difference in confirmed malaria cases between the
intervention and the control group (P = 0.752). Mean malaria
parasite density was 3989 and 2948 for the intervention and
control group, respectively and did not differ significantly
(P = 0.451).
CONCLUSION The quarterly anthelminthic treatment approach
reduced significantly the prevalence and infection intensity of S.
mansoni and S. haematobium compared to the standard single
dose annual treatment and led to improvement of Hb levels.

4.12-087
Transformation of schistosome eggs with reporter
transgenes and murine leukemia virus
*J.-G. Rinaldi1,2, K. J. Kines1, T. I. Okatcha1, M. E. Morales3, V. H. Mann1,
J. F. Tort2 and P. J. Brindley1
1
George Washington University, Microbiology, Immunology and Tropical
Medicine, Washington, DC, USA; 2Universidad de la Republica Oriental
del Uruguay, Facultad de Medicina, Departamento de Genetica, Montevideo, Uruguay; 3Tulane University Health Sciences Center, Department of
Epidemiology and Tulane Cancer Center, New Orleans, USA

OBJECTIVES The growing availability of sequence information
from diverse parasites through genomic and transcriptomic projects offers opportunities for the identification of key mediators in
the parasite-host interaction. Functional genomics approaches and
Methods for the manipulation of genes are essential tools for
deciphering the roles of genes and to identify new intervention
targets in parasites. Our aim, transgenesis of schistosomes offers a
means to elucidate gene function and expression. The egg
represents an attractive developmental stage of the schistosome
because of (1) ease of access to this developmental stage and its
maintenance in vitro, (2) high ratio of germ to somatic cells, (3)
miracidia that hatch from eggs can be employed to infect snails
and propagate the life cycle, and (4), from the clinical perspective,
the egg represents the major source of pathology in human
schistosomiasis.
METHODS/RESULTS To determine whether transgenes or other
macromolecules could be introduced into intact eggs of Schistosoma mansoni, the eggs were exposed to Cy3-labeled siRNA or
mRNA encoding firefly luciferase by square wave electroporation
(1 x 125 V, 20 ms, 4 mm gap cuvettes) or soaking. Fluorescence
microscopy revealed Cy3-siRNA in eggs and miracidia hatched
from treated eggs. Luciferase activity was detected in extracts of
eggs 3 hours after exposure to mRNA. Both results indicated that
the reporter macromolecules had entered the eggs. In addition,
schistosome eggs were exposed to Moloney murine leukemia virus
virions (MLV) pseudotyped with vesicular stomatitis virus glycoprotein (VSVG) by electroporation or by soaking. Analysis by endpoint PCR of genomic DNAs from miracidia from treated eggs
revealed the presence of proviral MLV. Quantitative PCR analysis
determined a copy number of ~30 for the luciferase transgene for
every 100 copies of cathepsin D, a single copy gene in the genome
of S. mansoni.
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CONCLUSION Together these findings confirm the utility of
electroporation to introduce exogenous macromolecules or virions
into the schistosome egg. They suggest that macromolecules enter
the eggs through the cribriform pores known to form networks
from the egg’s exterior. These approaches established the
schistosome egg as a tractable target for germ line transgenesis and
are of potential use to investigate novel therapeutic interventions
since eggs trapped in the liver and other tissues are at the epicenter
of pathogenesis in human schistosomiasis.

4.12-088
Prevalence and risk factors for schistosomiasis among women
of reproductive age in Burkina Faso
*H. Doallo1, S. Cousens2, D. Diallo3, S. Toure4 and N. Meda1,4
Centre MURAZ, Research Institute, Epidemiology & Public Health,
Bobo-Dioulasso, Burkina Faso; 2London School of hygiene and tropical
medicine, Infectious and tropical diseases, London, United Kingdom;
3
CNRFP, Nationa centre for malaria and training, Epidemiology,
Ouagadougou, Burkina Faso; 4PNLSc, national schistosomiasis control
programme, MoH, BF, Ouagadougou, Burkina Faso
1

BACKGROUND Schistosomiasis is a major parasitic infection
and remains endemic in several sub-Saharan Africa countries.
Most of the data available on schistosoma-infection concern
mainly the school-age population and few studies have targeted
women of reproductive age. A WHO experts meeting held in 2002
has recommended that pregnant or lactating women infected by
schistosoma should no longer be excluded from treatment with
praziquentel. We report here the results of a study conducted in
two regions of Burkina Faso.
OBJECTIVES Measure the prevalence of schistosoma-infection in
women of reproductive age in two regions of Burkina Faso.
Identify potential risk factors for schistosoma-infection in this
group.
METHODS A cross-sectional study was carried out in two areas,
one with a high prevalence of S. hematobium and another with a
high prevalence of S. mansoni. Women of reproductive age
whether they were pregnant or not pregnant were included in the
study. The group of pregnant women was followed-up to 6 weeks
postpartum. Urine filtration and Kato-Katz Methods were used for
the diagnostic of S. hematobium and S. mansoni, respectively.
Haemoglobin was measured using Hemocue photometer.
RESULTS A total of 843 women of reproductive age were
included in the study with 50.2% of pregnant women. The global
prevalence of schistosomiasis was of 10.4%. The prevalence by
group was of 9.1% for non-pregnant women and 11.6% in
pregnant women and was not statistically different (P = 0.23). S.
hematobium represented 7.9% of the infection in the Dori region
and S. mansoni was found in 12.2% of women in Bama region.
The intensity of the infections was low both for S. hematobium
(mean = 7 eggs/10 ml) and S. mansoni (mean = 5.6 epg). The
intensity of S. hematobium was higher in the non-pregnant women
(mean = 12 eggs/10 ml) compared to pregnant women (4.2 eggs/
10 ml) with a marginal statistical difference (P = 0.07). In the
unadjusted logistic regression, the risk of infection by S. hematobium was higher among the pregnant women but was not
statistically significant (OR = 1.77, and 95%CI: 0.86–3.64). In a
multivariable logistic regression adjusting for age group, parity,
study area, pregnant status, anaemia, malaria parasitemia, and
previous treatment with praziquantel, we found that the age of the
mother (<20 years) and the area (Dori) were the only risk factors
significantly associated with the risk of S. hematobium-infection
with an OR of 2.94 (95%CI: 1.14–7.57) and 35.6 (95%CI: 4.69–
270), respectively. There was also a marginal reduction of the
haemoglobin concentration in women with S. hematobium-infection compared to those who were not (Coef = -0.52 g/dl, 95%CI:ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247
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1.13–0.09, P = 0.09). However, the haemoglobin concentration
was statistically lower among women from the Dori region
(Coef = -0.65 g/dl, 95% CI: -0.88 to-0.41, P < 001), irrespective
of the schistosoma-infection.
CONCLUSION Women of reproductive age are infected with
schistosoma in Burkina Faso. Pregnant young women is a group that
may need more attention for schistosomiasis diagnosis and treatment.

4.12-089
High rate of failure in treatment of imported schistosomiasis
*M. Helleberg and S. Thybo
Copenhagen University Hospital, Department of Infectious Diseases, Copenhagen, Denmark

OBJECTIVES To assess the efficacy of praziquantel for treatment
of imported schistosomiasis.
METHODS Patients, treated for schistosomiasis at Copenhagen
University Hospital in 2003–08, were offered follow up and
examination with serology, eosinophil count, IgE, microscopy of
24 h urine samples and/or rectal biopsies. 19 patients were
examined and for 11 patients, who previously had been reexamined after treatment, medical records were evaluated retrospectively. All patients had been treated with at least one dose of
praziquantel 40-60 mg/kg more than 12 weeks after exposure, had
not been re-exposed to schistosomiasis after treatment and were
re-examined more than 3 months after treatment.
RESULTS 30 patients (28 travellers and 2 immigrants) exposed to
freshwater in several different African countries and diagnosed
with schistosomiasis by microscopy of urine and/or faeces (6),
biopsy (6) or by serology only (18) were re-examined after
treatment. Viable ova were detected in 6 travellers (20%); 4 had S.
mansoni, 1 S. haematobium and 1 had co-infection of S. mansoni
and S. haematobium. Ova were found in 5/23 (22%) of rectal
biopsies and in 2/12 (17%) of urine samples. Treatment failure
was suspected in a symptomatic patient who >2 years after
treatment had 8-fold rise in antibody titre and elevated IgE but no
detectable ova in urine or rectal biopsies. There were no significant
differences in eosinophil count, IgE or change in antibody titres
between patients with vs. without detectable ova after treatment.
CONCLUSIONS We found a high rate of treatment failure,
defined by detection of viable ova >3 months after treatment,
among travellers from a non-endemic country. The design of the
study allows no Conclusions regarding drug resistance but nonimmune patients may need more than one day of treatment for
eradication of parasites. In travellers, who usually only have a low
parasite burden, assessment of the efficacy of treatment can be
difficult due to low sensitivity of microscopy for ova and
persistence of antibodies for several years after treatment. Until
more sensitive and specific indicators for demonstration of
persistent infestation are available, repeated treatment should be
considered in patients with continuous symptoms after treatment
even when viable ova cannot be detected by microscopy.

4.12-090
Reversibility of schistosomal periportal thickening/fibrosis
after praziquantel therapy: a twenty-six month follow-up
study in Ethiopia
*N. Berhe1,2, B. Myrvang1 and S. G. Gundersen3
1
Ullevål University Hospital, Centre for imported- and tropical diseases,
Oslo, Norway; 2Addis Ababa University, Aklilu Lemma Institute of Pathobiology, Addis Ababa, Norway; 3Sorlandet Hospital HF and Agder University College, Kristiansand, Norway

OBJECTIVE To study outcome determinants of schistosomal
periportal thickening/fibrosis (PPT/F) following praziquantel
therapy.
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

METHODS 199 patients (mean age 24.0 years, range 7–68 years)
with ultrasonographically demonstrable schistosomal PPT/F based
on WHO-Niamey criteria (109 with mild, 69 with moderate and
21 with severe PPT/F) were enrolled in the study. Anti-schistosomal chemotherapy, base-line serology for HBV and HCV, sixmonthly clinical follow-ups with liver ultrasonography and parasitological examinations for a mean duration of 26 months
Statistical analysis: using SPSS version 10, one-way ANOVA
was employed to compare intensities of S. mansoni egg excretions
by categories of patients, paired samples t-test to compare mean
portal branch wall thickness before and after treatment, and
multiple logistic regression analysis to quantify odds ratio of
specific factors associated with resolution of PPT/F. Results were
considered significant for P values <0.05.
RESULTS Overall 69 (34.7%) had total resolution while 35
(17.6%) had improvement of PPT/F. Among those with resolution,
63.8% did so within one year. Compared with subjects with
moderate lesions, a significantly higher proportion of subjects with
mild lesions had resolution /improvement of PPT/F (40.6% versus
69.7%, P < 0.001). Subjects with severe PPT/F showed no
improvement. Resolution of PPT/F was significantly more frequent
at a younger age, among sero-negatives for hepatitis B virus and
among those with a lower frequency of post-treatment recurrence
of S. mansoni infections.
CONCLUSIONS Schistosomal periportal fibrosis may only be
reversible early in the disease process. Since resolution of lesions is
highest in children and young adults, the currently recommended
school age-targeted praziquantel-based morbidity control could
help avert the development and progression of schistosomal
periportal fibrosis.

4.12-091
Mefloquine – a new antischistosomal drug ?
*T. Manneck1, J. Müller2 and J. Keiser1
Swiss Tropical Institute, Medical Parasitology and Infection Biology, Basel, Switzerland; 2University of Berne, Institute of Parasitology, Berne, Switzerland
1

BACKGROUND The treatment and control of schistosomiasis
relies on praziquantel. The large-scale use of praziquantel might
select for drug-resistant parasites, hence there is a need to develop
new antischistosomal compounds.
METHODS We studied the antischistosomal properties of mefloquine (MQ) in vitro and in S. mansoni-infected mice, including
dose response relationships, stage specificity, hepatic shift, morphological effects and tegumental alterations utilizing scanning
electron microscopy. The antischistosomal properties of the
erythro and threo isomers of MQ were investigated in vitro and in
vivo. The role of haemin in the mechanism of action of MQ was
studied in vitro. For identifying binding proteins of MQ affinity
chromatography studies and characterization by SDS-PAGE and
mass spectrometry were conducted with schistosomula and adult
S. mansoni.
RESULTS MQ showed a fast onset of action on schistosomula
and adult S. mansoni in vitro. A single dose of MQ (200 or
400 mg/kg) administered orally to mice infected with adult S.
mansoni resulted in high or complete total and female worm
burden reductions (72.3–100%). A hepatic shift of adult schistosomes was observed in mice already 24 h post-treatment and
120 h post-treatment >98% of all worms had shifted to the liver.
High worm burden reductions were also observed for young
developing stages harbored in the mouse. Scanning electron
microscopic observations revealed extensive tegumental destruction as blebbing, shrinking and sloughing, particularly following in
vitro incubation and on the female tegument. Schistosomula and
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adult worms incubated with MQ in vitro died with and in absence
of haemin or red blood cells. Addition of haemin resulted in faster
and more pronounced death of schistosomes. The isomers of MQ
are characterized by distinct antischistosomal activities. The
highest activity on both development stages was observed with the
erythro enantiomers of MQ. When schistosomula crude extracts
were subjected to MQ affinity chromatography, a protein could be
eluted with MQ and identified by MS/MS as enolase (9 unique
peptides).
CONCLUSIONS/SIGNIFICANCE Our findings hold promise for
the development of a novel antischistosomal drug based on an
aminoalcohol functionality. Further laboratory investigations have
been launched to elucidate the possible mechanism of action most
probably different between young and adult forms.

4.12-092
S. haematobium-infected Gabonese schoolchildren have
elevated pro-inflammatory cytokine responses to single Tolllike-receptor ligands
*L. Meurs1, L. Labuda2, A. S. Amoah3, M. Mbow4, U. Ateba5, K. Polman1,
M. Yazdanbakhsh2, D. Boakye3, S. Mboup4, T. N. Dièye4, A. Mountford6 and
A. A. Adegnika5
1
Institute of Tropical Medicine, Parasitology, Antwerp, Belgium; 2Leiden
University Medical Center, Parasitology, Leiden, Netherlands; 3University
of Ghana, Noguchi Memorial Institute for Medical Research, Accra, Ghana; 4Centre Hospitalier Universitaire Le Dantec, Laboratory of Immunology, Dakar, Senegal; 5Albert Schweitzer Hospital, Medical Research
Unit, Lambaréné, Gabon; 6The University of York, Biology, York, United
Kingdom

BACKGROUND It is assumed that schistosome infection suppresses the host’s immune system by inducing anti-inflammatory
or regulatory responses. This has been demonstrated for antigenic
stimuli but evidence that schistosomiasis also alters innate immunity is still scarce. We investigated the role of S. haematobium
infection on cytokine responses to a number of classical innate
stimuli (TLR and non-TLR ligands) as well as to antigens that
stimulate the adaptive immune response.
METHODS Two groups of S. haematobium-infected and uninfected schoolchildren from a rural area in Lambaréné, Gabon,
were studied. Whole blood as well as peripheral blood mononuclear cells (PBMCs) were incubated for 24h and 72h with innate
ligands and schistosomal antigens SEA and AWA. Concentrations
of the pro-inflammatory cytokine TNF-a and of the anti-inflammatory/regulatory cytokine IL-10 were determined in ELISA.
RESULTS SEA and AWA induced a higher IL-10 response in
infected children than in uninfected children. Of the innate ligands,
only LPS, FSL-1 or Pam3, ligands of TLR4, TLR2/6 and TLR2/1
respectively, induced cytokine production. Compared to uninfected children, infected children produced more TNF-a than IL10 in response to these TLR ligands. Poly(I:C), curdlan, mannan,
iE-DAP or KOdiA-PC, ligands of Mda5/TLR3, Dectin-1, Mannose
receptor/DC-SIGN, NOD1 and Class B scavenger receptor CD36
respectively, did not induce substantial cytokine responses on their
own. Nonetheless, iE-DAP increased Pam3, FSL-1 and LPSmediated IL-10, curdlan increased Pam3-mediated IL-10 and
mannan inhibited Pam3 and LPS-mediated TNF-a while increasing
Pam3 and FSL-1-mediated IL-10.
CONCLUSIONS As expected, infected children produced more
anti-inflammatory cytokines than uninfected children in response
to schistosomal antigens. Responses to TLR4, TLR2/6 and TLR2/
1 ligands (all MyD88-dependent) on the other hand, were more
pro-inflammatory in infected than in S. haematobium-free children. This is the first human study that shows a more proinflammatory response to TLR ligands in the face of a more antiinflammatory adaptive immune response in Schistosoma-infected
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children, which is in concordance with results from murine
models. Hence, the common idea that schistosomiasis infection
suppresses the host’s immune system does not appear to be true for
TLR-signaling. Considering the fact that a whole schistosome is a
complex mix of ligands that would stimulate the innate immune
system it is important to further investigate TLR and non-TLR
cross-talk.

4.12-093
Feasibility of schistosomiasis mansoni endemic evaluation
using either serodignostic of molecular detection Methods in
Burkina Faso
*H. Sorgho, O. Da, H. Tinto and J.-B. Ouedraogo
IRSS, Biomed, Bobo-Dioulasso, Burkina Faso

Schistosomiasis mansoni endemic evaluation and control remain
confronted to the lack of accuracy of traditional diagnostic
Methods. We have standardized and tested indirect haemagglutination assay (IHA) and PCR Methods for the detection of
Schistosoma mansoni infection on endemic area of Burkina.
Glutaraldehyde fixed sheep red blood cells have been sensitized
with either S. mansoni egg (SEA) or worm (SWAP) antigen
preparations and later used to analyze 458 endemic sera in IHA.
The same samples were submitted to S. mansoni DNA detection
using polymerase chain reaction. All the patients were initially
diagnosed using the Kato-Katz method. Our results showed high
sensitivities of 93.0% and 89.7% respectively for SEA-IHA and
SWAP-IHA whereas the specificities were relatively low (41.8%
and 49.2%). The DNA detection method showed a higher
sensitivity and specificity respectively 99.0% and 95.0%. Taken
together these results have proved that it was possible to adapt an
efficient IHA method for endemic evaluation of schistosomiasis
mansoni. Moreover they showed that sophisticated Methods can
be used with more satisfactory results when there are enough
resources.

4.12-094
Artemisinin derivatives in chemoprophylaxis and treatment
of schistosomiasis: a meta-analysis
*L. Pérez del Villar Moro1, F.J. Burguillo2, J. López-Abán1 and A. Muro Álvarez1
1
Laboratorio de Inmunologı́a y Parasitologı́a Molecular, CIETUS, Facultad
de Farmacia, Universidad de Salamanca, Salamanca, Spain; 2Facultad de
Farmacia, Universidad de Salamanca, Departamento Quı́mica Fı́sica,
Salamanca, Spain

OBJECTIVE To evaluate the comparative efficacy and safety of
artemisinin derivatives (ART), praziquantel (PZQ), and both drugs
in combination, as a new approach to the chemoprophylaxis and
treatment of human schistosomiasis. The design of this work
involved a quantitative systematic review of reported controlled
trials.
METHODS Retrieval of published studies was carried out
through an electronic search of the Medline, Embase and
Cochrane Library databases. The main inclusion criterion was that
reports had compared the efficacy of ART against ART+PZQ as a
new antischistomicide candidate versus PZQ alone, the current
drug of choice for the treatment of all types of schistosomiasis.
Another inclusion criterion was that ART had been evaluated as a
new chemoprophylactic drug. In all cases the primary outcome
measure was the absence of excreted eggs after a short period of
time.
RESULTS Fifty papers were identified in a primary approach.
When the search was limited to the efficiency of ART in humans
the number fell to twenty-nine papers. Of those papers, twenty
studies were excluded since they did not compare the efficacy
between both drugs and did not provide any data in relation to the
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prophylaxis or treatment of schistosomiasis. As a result, nine
studies including 2504 subjects were selected for the meta-analysis.
Three different 2x2xk Cochran-Mantel-Haenzel meta-analyses
were performed. The first one compared ART vs. PZQ in the
treatment of Schistosomiasis spp, showing that treatment with
PZQ was significantly better than treatment with ART. Second,
the combination of ART and PZQ against PZQ alone in the
treatment of schistosomiasis was examined. In this case a stronger
advantage, although not statistically significant, of ART+PZQ
against PZQ alone was observed. Finally, the role of ART as a new
chemotherapeutic agent was analyzed in the prevention of the
three main species of Schistosoma: S. haematobium, S. japonicum
and S. mansoni. In this case, chemoprophylaxis with ART was
significantly better than placebo.
CONCLUSION In this meta-analysis, we demonstrate that PZQ
should remain the drug of choice for all Schistosoma spp that
affect humans. The meta-analysis suggests that, used in combination, ART and PZQ have the potential to increase cure rates. It is
also confirmed that repeated doses of ART significantly reduce the
incidence of S. haematobium, S. japonicum and S. mansoni
infections. Thus, ART could be considered a chemoprophylaxic
drug for schistosomiasis. Financial support: Grant Junta de
Castilla SA116A08.

4.12-095
Diagnostic potential of IGg4/ELISA in schistosomiasis
intercalatum infection
*S. Belo1, *H. Rompão2, B. Costa e Sousa2, L. Gonçalves3, V. Ramajo4, A. Oleaga4
and A. Grácio1
1
Institut of Hygiene and Tropical Medicine, Medical Helminthology &
Malacology Unit, Lisboa, Portugal; 2Centro Nacional de Endemias, Parasitology, São Tomé, Sao Tome And Principe; 3Instituto de Higiene e Medicina Tropical, Epidemiology & Biostatistic, Lisboa, Portugal; 4Instituto
de Recursos Naturales y Agrobiologia, Patologı́a Animal, Salamanca, Spain

OBJECTIVES The main Objective of this study was to evaluate
the performance of IgG4/ELISA test for the diagnosis of human S.
intercalatum infection as compared to the standard parasitological
Kato-Katz technique.
METHODS Sera from 538 individuals aged from six to 90 years
old (182 school-aged children and 356 adults) residing in São
Tomé island, West Africa, were screened for anti-schistosome IgG4
antibodies by an indirect Enzyme-linked immunosorbent assay
using Schistosoma bovis adult worm antigen. The Kato-Katz (KK) method was applied for stool examination (n = 406) and results
were expressed as egg per gram (epg) of faeces. The SPSS package
was used for statistic analysis. A P value <0.001 was considered
significant.
RESULTS Based on the K-K method, the prevalence of S.
intercalatum infection was 36.2% (47/130) in those under
15 years old and 22.1% (61/276) in adults, whereas the corresponding infection rates using IgG4/ELISA were 57.7% and
54.3% respectively. The sensitivity of IgG4/ELISA (as well as the
predictive positive and negative values) in the egg-positive samples
was slightly higher in children (97.9%) than in adults (91.8%). In
addition, the levels of IgG4 antibodies were strongly correlated
with egg output (rs, P = 0.002), particularly in the school-aged
group. These findings may be due to the higher parasitic load
carried by younger (mean 295 epg) compared to that found in
adults (mean 63 epg) as assessed by the K-K technique.In the
remaining 132 sera samples from individuals without parasitological examination (stools not provided), anti-schistosome IgG4
antibodies above the cut-off values were detected in 69 (52.3%)
samples. Thus, the prevalence assessed by IgG4/ELISA was
almost twice times higher than that found by the parasitological
method.

ª 2009 The Authors
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CONCLUSION Data obtained in this study reinforce the usefulness of sensitive and specific diagnostic complementary tools for a
better estimation of schistosomiasis infection in endemic settings.
The high sensitivity and specificity demonstrated by the IgG4/
ELISA system in this study, as well as in similar research studies
conducted by others, could be a valuable diagnostic procedure for
schistosomiasis intercalatum control, particularly in school-aged
children surveys, one of the major risk groups for schistosomiasis
and other helminthiasis.

4.12-096
Evaluation of four methods for extracting Schistosoma
mansoni DNA in urine samples
*V. Velasco Tirado1,2, M. Belhassen-Garcia1,2, A. Garcia-Mingo1,2,
V. Diaz-Martin2, P. Fernandez-Soto2 and A. Muro-Alvarez2
1
Hospital Universitario, Medicina Interna, Salamanca, Spain; 2Universidad
de Salamanca, Centro de Investigacion de Enfermedades Tropicales de la
Universidad de Salamanca (CIETUS), Salamanca, Spain

OBJECTIVES Polymerase chain reaction (PCR) has demonstrated
to be a useful diagnostic method in tropical infectious diseases.
Recently, PCR has been used in urine specimens for Schistosoma
spp infections with good results. Extraction of DNA from urine
samples may be less effective than in other samples and it is usually
expensive and laborious. These features reduce its practical use.
The aim of our study is determined an efficient method for
extracting DNA of Schistosoma mansoni (S. mansoni) from urine
samples in order to improve PCR results.
METHODS We have used four Methods for extracting DNA from
urine sample: the chelating resin Chelex 100 (Bio-rad), prepared in
5% suspension, and 3 commercial kits: Nucleospin DNA Trace
(Macherey-Nagel), Urine DNA Isolation Kit (Norgen Biotek
Corporation) and The FitAmpTM Urine Isolation Kit (Epigentek). We
have added DNA from S. mansoni (isolated from adult parasite) to
3 ml of urine from a healthy donor. We have used DNA in 6 serial
quantities (from 0.75 ng to 24 ng). Chelex 100 extraction has been
developed following a classical protocol. Extraction kits have been
developed following the instructions of manufacture. We have
recovered purified urine DNA which is the template for PCR using a
pair of specific primers for S. mansoni (SmF/SmR). PCR was carried
out in a final volume of 20 ll. It was performed in 35 cycles, each
consisting of 94C for 20 seconds, 65C for 20 seconds and 72ordm;
for 30 seconds. The 350-base pairs PCR products were electrophoresed, together with the molecular weight marker (XIII, Roche) in 1%
agarosa in TBE gels with 0.5 lg/ml ethidium bromide, and visualized
in a UV transilluminator.
RESULTS A total of 24 extractions of DNA and 24 PCR were
developed (6 ones for each method). Every PCR was repeated to
confirm data. There were no results in PCR with DNA extracted
by Chelex 100. There were positive results in PCR with the other
three Methods. Positive results were obtained from samples with
6 ng, 12 ng and 24 ng of DNA in extractions by The FitAmpTM
Urine Isolation Kit. Positive results from samples extracted by
Urine DNA Isolation Kit were obtained from every specimen
analized, but specimens containing 0.75 ng, 1.5 ng, 3 ng and 6 ng
of DNA showed slight bands. We get positive PCR products from
the 6 samples processed with Nucleospin DNA Trace, from
0.75 ng to 24 ng of DNA.
CONCLUSION We have ruled out Chelex 100 as an extraction
method of S. mansoni DNA from urine samples, despite that it is
the easiest and cheapest procedure of all them. We have confirmed
there are three useful Methods for recovering S. mansoni DNA
from urine specimens. DNA quantity recovered was as low as
0.75 ng in 3ml of urine. These results make possible to use low
volume of urine with high efficiency. Nucleospin DNA Trace
seems to be the most efficient method in our work. Nevertheless,
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future works may determined the optimal volume and S. mansoni
DNA quantities recovered for every kit.

CONCLUSIONS The identification of immunodominant proteins, which have adapted themselves to the physiological and
genetically conditions of the host is an appropriate diagnostic
approach. Indeed, recombinant protein, such as 41 kDa, could
enhance the sensitivity and specificity of serologic tests.

4.13-098
Socio-economic determinants, prevalence and impact of soiltransmitted helminthiasis among school-age children in
mining area in East Kalimantan, Indonesia
*T. Raharjo, R. Ahmad, Y. Mahendradhata and H. Kushadiwijaya
GadjahMadaUniversity,CenterforTropicalMedicine,Yogyakarta,Indonesia

4.13 Intestinal helminths
4.13-097
Identification of infective larva (L3) proteins of Strongyloides
stercoralis by immunoblot
*S. Rouhani Kalagari1 and M. Mahmoudi1
Shaheed Beheshti University of Medical Sciences, Parasitology Dep. Faculty
of Medicine, Tehran, Iran

BACKGROUND Strongyloides stercoralis is prevalent in tropical
and subtropical regions of the world. S. stercoralis is the only
nematodes with the ability to multiply in its host’s body via
autoinfection transmission. Larvae detection in faeces is difficult
partly because of low egg production and irregular larvae
excretion in faeces. Serologic tests (ELISA, IFA) are also diagnostic; however S. stercoralis antigens are not available as a diagnostic
tool. In the present study, we analyzed filariform larva (L3)
proteins of strongyloides stercoralis by the immuno blot technique.
This study has done for the first time in Iran.
MATERIAL AND METHODS Stool samples were examined by
direct smear, formalin- ether and agar plate method for identification patients. Sera were stored at -20C. Infective larvae were
obtained by agar plate culture, which was incubated for 6–7 days
at 25C, then frozen at -70C. Finally, larvae were suspended at a
concentration level of 12000 in 250 ml PBS, containing protease
inhibitors and then they were sonicated. Protein level was
measured by Bradford method. Proteins of S. stercoralis filariform
larvae were separated by SDS-PAGE, blotted onto nitrocellulose
paper. Western blot analysis of these antigens was achieves using
infected human sera (0.1, 0.01, 0.001 dilution) with strongyloidiasis, toxocariasis, hydatidosis, amoebiasis and normal human
serum as control.
RESULTS Four immunodominant proteins (23, 28, 30, 41 kDa)
were recognized with strongyloidiasis sera in 0.1‘diluted serum.
None of the proteins reacted to normal human and amebiasis
serum, but some showed reaction with serum of hydatidosis and
toxocariosis. Having increased the level of serum dilution, only
41 kDa protein was recognized by strongyloidiasis sera. Other
serums did not show any reaction to the parasite’s proteins.
Therefore, the 41 kDa protein presents as most important immunodominant protein in this study.
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OBJECTIVE To assess the socio economic determinants, prevalence and impact of soil transmitted helminthiasis in mining area in
East Kalimantan Indonesia.
METHOD East Kalimantan is one of the fastest growing provinces in Indonesia, which attracts many people through its mining
activities, especially young families from poor socio-economic
background seeking employments. Consequently, the communities
surrounding the mining areas are increasingly populated with
children who are vulnerable to soil-transmitted helminthiasis and
other poverty related diseases. We will conduct a cross sectional
study of 400 children in this area using a modification of WHO/
EPI rapid survey method in July 2009. A two-stage cluster
sampling method covering 400 children will be used. We will
collect data using: (1) Interviews to gather socio-demographic
status, health status, behavioral risk factors and impact on
performance in school; (2) Physical and clinical examination to
assess respondents’ general health status and diagnose illnesses; (3)
Assessment of household sanitation and waste situation; and (4)
Laboratory examination of blood for anemia and fecal specimens
for helminthiasis. We will perform multiple regressions to assess
determinants of helminthiasis, anemia and academic performance.
Study results are expected to be available by the end of August
2009.

4.13-099
Efficacy of single-dose and triple-dose albendazole and
mebendazole against soil-transmitted helminths and Taenia
spp.: single-blind randomized controlled trial
*P. Steinmann1,2, J. Utzinger2, Z.-W. Du3, J.-Y. Jiang3, J.-X. Chen1, H. Zhou1 and
X.-N. Zhou1
1
National Institute of Parasitic Diseases, China CDC, Shanghai, China;
2
Swiss Tropical Institute, Basel, Switzerland; 3Yunnan Institute of Parasitic
Diseases, Puer/Simao, China

QUESTION Millions of people are treated against soil-transmitted helminths (Ascaris lumbricoides, hookworm and Trichuris
trichiura) every year, mostly in the frame of mass drug administration programmes relying on single-dose oral albendazole or
mebendazole. Available evidence suggests varying cure rates,
depending on drug, helminth species, dose and location.
METHODS We conducted a single-blind randomized controlled
trial with four treatment arms, assessing the efficacy of single- and
triple-dose albendazole (400 mg per dose) and mebendazole
(500 mg per dose) against soil-transmitted helminths and Teania
spp. in a virtually benzimidazole-naı̈ve and highly intestinal
helminthiasis-endemic community in southwest China.
RESULTS Full parasitological data including double Kato-Katz
thick smears prepared from 2 stool samples collected pre- and
again post-treatment were available from 314 individuals. We
found high cure rates (92.9–96.9%) and egg reduction rates (94.9–
99.9%) for A. lumbricoides in all treatment arms. Single-dose
albendazole cured 69.2% of all hookworm infections, whereas 3
doses cured 92.0%. The respective cure rates with single- and
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triple-dose mebendazole were 29.3% and 53.9%. High hookworm
egg reduction rates resulted from all four treatment options.
Triple-dose albendazole and mebendazole cured significantly more
T. trichiura infections (albendazole: 54.1%, mebendazole: 63.8%)
than the respective single dose (albendazole: 32.3%, mebendazole:
36.5%), and only triple-dose treatment significantly reduced mean
egg counts among those infected at baseline. Mebendazole
treatment reduced mean egg counts among the infected by a
significantly higher margin than albendazole. Last, triple-dose
albendazole and mebendazole were highly efficacious against
Taenia spp. infections but single doses were not.
CONCLUSIONS Our results are of considerable public health
relevance and challenge the current practice of mass drug
administration using single-dose oral albendazole or mebendazole
for controlling soil-transmitted helminth infections. Until novel
anthelminthic drugs become available, innovative strategies are
needed to enhance the efficacy of existing drugs and interventions,
such as rapid assessments to determine locally prominent helminth
species and conditional choice of compound, multiple dosing, drug
rotation, and combination therapy.

4.13-100
Spatial heterogeneity of soil-transmitted helminths:
implications for rapid assessment and control
*H. Sturrock1, P. Gething2, A. Clements3, J. Kolaczinski4 and S. Brooker1
London School of Hygiene and Tropical Medicine, Infectious and Tropical
Diseases, London, United Kingdom; 2University of Oxford, Zoology, Oxford, United Kingdom; 3University of Queensland, School of Population
Health, Herston, Australia; 4Malaria Consortium, Kampala, Uganda
1

Recent years have seen a renewed interest in the study and control
of Neglected Tropical Diseases, such as soil-transmitted helminths
hookworm, A. lumbricoides and T. trichiura. A vital prerequisite
to the implementation of drug campaigns to reduce the morbidity
associated with this group of parasites is a sound understanding of
geographic distributions of infection. In resource poor settings this
requires rapid, cost effective survey techniques to identify populations at risk, which currently do not exist for soil-transmitted
helminths. An important part of developing rapid survey techniques is the consideration of levels of spatial heterogeneity
(autocorrelation) of the parasites concerned. Semivariogram
analysis revealed that hookworm displays spatial autocorrelation
over large scales, and A. lumbricoides and T. trichiura display
either spatial autocorrelation over small scales, or are randomly
distributed. Using computer simulations of STH infection at public
primary schools in Kenya, the effect of these varying levels of
spatial autocorrelation on the performance of different sampling
strategies will be investigated and results discussed.

4.13-101
The distribution of Oesophagostomum bifurcum, hookworm
and Strongyloides stercoralis in northern Ghana five years after
a period of intensive surveying and repeated rounds of mass
drug administration
*L. van Lieshout1, J. Ziem2, E. Brienen1, L. May3, J. Verweij1, N. Spannbrucker4
and T. Polderman1
1
Leiden University Medical Center, Parasitology, Leiden, Netherlands;
2
University of Development Studies, Department of Microbiology, Tamale,
Ghana; 3Leiden University Medical Center, 3. Department of Gerontology
and Geriatrics, Leiden, Netherlands; 4Board of Public Health Neuruppin,
Bonn, Germany

BACKGROUND Previous cross-sectional surveys showed Oesophagostomum bifurcum, hookworm and Strongyloides stercoralis to be
highly prevalent within a clearly demarcated area of north eastern
Ghana. In some regions O. bifurcum-induced pathology could be
detected in up to 50% of the inhabitants. Between 2001 and 2004 the
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area around the town of Garu was intensively studied. Repeated
roundsofmassdrugadministration(MDA)withalbendazoleresulted
in an impressive reduction in the prevalence of oesophagostomiasis
and O. bifurcum-induced morbidity. The prevalence of the other
nematodes was also significantly reduced, but still present. In 2003
north eastern Ghana has been included in the national lymphatic
filariasis elimination programme and several rounds of MDA with
albendazole and ivermectine have been implemented since. No data
has been collected on the prevalence of O. bifurcum and related
nematodes in the region after 2004.
OBJECTIVE To study the transmission dynamics of intestinal
nematodes five years after a period of intense surveying and
repeated rounds of mass treatment with albendazole.
METHODS Faecal examination, i.e. a copro-culture procedure as
well as a multiplex real-time PCR for the specific detection of
parasite DNA in faeces, was performed on approximately 1460
subjects in a population based survey. The multiplex real-time
PCR is a highly sensitive and specific test for simultaneous
detection and species differentiation of Ancylostoma duodenale,
Necator americanus, O. bifurcum and S. stercoralis, with a semiquantitative output. A sub-sample of the study population
(N = 483) was subjected to ultrasound examination in order to
determine O. bifurcum-induced pathology.
RESULTS O. bifurcum was not detected with copro-culture nor
with specific real-time PCR in any of the faecal samples. Only 3
out of 483 ultrasound examined individuals showed very mild
signs of O. bifurcum-induced pathology and no multinodular
lesions were seen. Infections levels of hookworm (N. americanus)
and S. stercoralis were greatly reduced compared to previous
surveys, both in terms of prevalence and in intensity of infection.
CONCLUSION The data indicates elimination of human
oesophagostomiasis in north east Ghana and further reduction in
the transmission of hookworm and S. stercoralis. This effect is
likely to be due to repeated mass treatment with anti-helminthics,
although other external factors can not be excluded due to the lack
of a non-intervention control area.

4.13-102
Trichostrongylus Cluster, Northern Italy
*M. Gulletta1, A. Pini1, A.C. Carvalho1, M. Gobbo2, Z. Bisoffi2 and F. Castelli1
1
Università degli Studi di Brescia, Dipartimento salute materno infantile,
Brescia, Italy; 2Centro Malattie Tropicali, Negrar, Italy

Trichostrongylus infection is a worldwide zoonosis and human
infection is more common in Middle, Far East and Africa. In Italy
cases of Trichostrongylus infection in humans were reported in
1947 in Sicily Island and in refugees from South-East Asia in 1981.
Reportedly, the last Trichostrongylus infection in Italians was
reported in 1982 in a family living in Viterbo. We report a family
cluster of 6 cases diagnosed in our Clinic. The clinical picture was
eosinophilia, mild abdominal discomfort, diarrhoea and in one
single case, short term fever. In 5/6 cases the analysis of fecal
specimens showed the larvae at the third stage (L3). Only in one
case the fecal specimen resulted negative likely because of previous
treatment with albendazole prescribed for the severity of symptoms (fever, severe abdominal pain and high blood eosinophil
polymorphonuclear counts). The family was resident in a rural
area of Northern Italy which is crossed by livestock during
transhumance. It is likely that all of them got the infection eating
contaminated unwashed products of their garden. This hypothesis
is confirmed by the fact that the only person in the family who
didn’t experience the symptoms of Trichostrongylus infection was
the youngest son who was not used to eat vegetables. Clinical and
biological signs resolved after a course of invermectin (200 mcg/
kg). As far as we know this is the first report of humans
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Trichostrongylus infection in the Northern Italy. However, infections could have been missed because of the paucity of symptoms.
The epidemiology of distribution of worms in general and
Trichostrongylus in particular is pivotal for design strategy of
prevention and control of infection.

4.13-103
Beating scabies and strongyloidiasis in the Northern
Territory, Australia with an ivermectin MDA
*T. Kearns1, R. Andrews1, R. Speare2, A. Cheng1, J. McCarthy3, J. Carapetis1,
R. Speare2 and R. Speare2
Menzies School of Health Research, Child Health, Darwin, Australia;
2
James Cook University, Public Health and Tropical Medicine, Townsville,
Australia; 3University of Queensland, Queensland Institute of Medical
Research, Brisbane, Australia
1

HYPOTHESIS That a mass drug administration (MDA) program
incorporating ivermectin will be an effective public health measure
to reduce the prevalence of scabies and strongyloidiasis in a remote
Indigenous community setting where both conditions are endemic.
BACKGROUND Scabies and strongyloidiasis contribute significantly to the high morbidity and mortality experienced by
Indigenous Australians. Previous MDAs for scabies control using
topical scabicide cream have been implemented with varying
degrees of success. Unlike scabies there are no community wide
treatment programs to address the hyper-endemic prevalence of
strongyloidiasis.
METHODS We plan to conduct a population census at months 0
& 12 to screen participants for scabies and strongyloidiasis then
implement a MDA with ivermectin or alternative treatment if
<15 kg or pregnant. Participants diagnosed with disease with
receive a repeat treatment after 2–3 weeks. At months 6 & 18 we
will follow up positive and a percentage of negative participants
with a cross sectional survey to determine treatment failure and
acquisition rates. We will also conduct a nested case control study
to develop a clinical and laboratory case definition for strongyloidiasis.
CONCLUSION A rigorously evaluated ivermectin MDA will
have global ramifications for changing public health policy for the
control of endemic scabies and strongyloidiasis.

4.13-104
The influence of atopy and helminth infection on total IgE in
Cuban schoolchildren
*K. Vereecken1, K. Kanobana1, M. Woerdemann1, L. Menocal Heredia2, R. Junco
Diaz2, A. Ruiz Espinosa3, L. Rojas Rivero3, M. Bonet Gorbea2 and K. Polman1
1
Institute Tropical Medicine, Parasitology, Antwerp, Belgium; 2National
Institute of Hygiene, Epidemiology and Microbiology, Havana, Cuba;
3
Institute Pedro Kouri, Havana, Cuba

BACKGROUND Total IgE levels are usually elevated in atopic
individuals, and have been used as a diagnostic test for atopy/
atopic disease. Total IgE is also raised in parasite infection. There
are recent concerns about the validity of using total serum IgE to
define atopy in helminth endemic countries. Here, we investigate
the usefulness of total IgE in the evaluation of atopy in Cuban
schoolchildren.
OBJECTIVES The aim of the study was to determine the
prevalence of (different measures of) atopy and intestinal helminth
infections in Cuban schoolchildren, and to study the influence of
atopy and helminths on total IgE levels.
METHODS A cross-sectional study in Cuban school aged children was performed. A total of 1049 children of 4–14 years old
were included. We determined serum total IgE levels, atopy by skin
prick testing (SPT – against Dermatophagoides pteronyssinus
(Dpt), D. farinae (Df), cat dander, mixed tree, mixed grass,
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Alternaria alternate and cockroach allergen) and allergen-specific
IgE antibodies (sIgE – against Dpt, Blomia tropicalis and
cockroach allergen), and intestinal helminth infection by stool
examination (Ascaris lumbricoides, Trichuris trichiura, Ancylostoma duodenale).
RESULTS Of the 1049 children, 20.4% had intestinal helminth
infections, 88.6% were positive for total IgE, 44.2% for sIgE, and
21.4% were SPT positive. Atopic sensitization was found predominantly for cockroach and house dust mites. The median value of total
IgE in our study population was 372 kU/L. Total IgE correlated well
withatopyas basedonpositiveSPT (P = 0.000)andsIgE (P = 0.000),
and mediantotalIgE levels were significantly higherin atopic children
than in non-atopic children (P = 0.000), irrespective of the helminth
infection status. Likewise, total IgE was positively correlated with
helminth infections (P = 0.000), and median total IgE levels were
significantly higher in helminth positive than in helminth negative
children(P = 0.000),irrespectiveoftheiratopicstatus.Lookingatthe
influenceifatopyandhelminthinfectionsontotalIgEmoreclosely,the
decrease in median total IgE levels in atopic children as compared to
non-atopic children, was much more pronounced for sIgE than for
SPT, and for helminth positives than for helminth negatives.
CONCLUSION Our study results demonstrate that total IgE
levels in Cuban children are influenced by their atopic as well as
their helminth infection status. These data confirm other observations on the limited value of total IgE for the diagnosis of atopy
in helminth endemic areas; testing for sIgE or SPT against
individual allergens would be preferred.

4.13-105
Fatal disseminated strongyloidiasis in African patient with
undifferentiated T-cell lymphoma
L. Attala1, A. Cavallo1, M. Bonizzoli2, M. Strohmeyer1, F. Bartalesi1, A. Peris2 and
*A. Bartoloni1
1
Malattie Infettive e Tropicali, AOU Careggi, Firenze, Italy; 2Anestesia e
Rianimazione, AOU-Careggi, Firenze, Italy

BACKGROUND Strongyloides stercoralis infects about 50–100
million people especially in tropical and sub-tropical countries, but
hypo-endemic areas are still present in several countries of
temperate zone, including Italy. Although usually benign, in
immunocompromised hosts a disseminated infection with high
mortality rate may occur. In disseminated disease patients
frequently have disorders of intestinal absorption, as paralytic
ileus, which may compromise the oral therapy with ivermectin.
Unfortunately, there are no parenteral formulations of this drug
approved for human use while parenteral ivermectin is commonly
used in veterinary medicine.
CASE REPORTWe report a case of a 45-year-old man, native of
the Ivory Coast, living in Italy since about 25 years, with
undifferentiated T-cell lymphoma, which developed a hyperinfection syndrome by S. stercoralis after chemotherapy. He was
admitted to the Intensive Care Department of Careggi Hospital,
Florence, for Acute Respiratory Distress Syndrome (ARDS), fever
and diarrhoea. The parasitological examination of stool resulted
positive for larval forms of S. stercoralis and blood cultures were
positive for Escherichia coli. S. stercoralis was also found
abundantly on urine, blood, bronchial washing and gastric fluid. In
addition to antibiotics, ivermectin (200 mg/kg) was administered
via nasogastric tube. After three days, considering the limited
impact on the parasite burden in the stool samples, a veterinary
formulation of parenteral ivermectin was given subcutaneously
(0.6 ml of 10 mg/ml in each arm), following the informed consent
by the relatives. After ten days of treatment with both oral and
parenteral ivermectin, the complete eradication of the nematode
was achieved. Nevertheless, the patient died of multi-organ failure.
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CONCLUSIONS Our case represents a typical disseminated
strongyloidiasis in immunocompromised host: diarrhoea, ARDS,
sepsis due to enterobacteria, malabsorption and ileus. In these
cases, fatal outcome is common despite successful eradication of
Strongyloides with the subcutaneous ivermectin. The best strategy
for preventing S. stercoralis hyperinfection and related death is to
identify and treat chronically infected patients prior to initiation of
immunosuppressive therapy.

4.13-106
A bunch of tropical diseases and a post-mortem surprise
*G. Burchard1 and H. Sudeck2
Institute for Tropical Medicine, Hamburg, Germany; 2Hospital, Medicine /
Trop. Medicine, Hamburg, Germany
1

CASE REPORTWe cared for a patient from Togo over a time
period of 3 years initially referred by his eye specialist whom he
saw because of retinal bleeding. We diagnosed a HbH anomaly
and heterozygosity for HbS and saw Mansonella perstans in the
filtered blood as well as strongyloides larvae in the stool. Because
of positive Schistosomiasis antibodies we did a rectal snip which
led to massive bleeding but did not show any eggs but rectal
ulcerations due to CMV histologically. Subsequently we treated
with Ivermectine, Praziquantel and Foscavir and followed the
patient up. One year later he was admitted for a FUO but the cause
for it was not established and repeated anthelminthic therapy did
not change his condition. He then developed leucocytosis and was
diagnosed to suffer from myelodysplastic syndrome RAEB 2.
Before a bone marrow transplant could be done the patient died
due to this condition, still suffering from fever of unknown origin.
The post-mortem examination showed the liver harbouring
numerous adult Armillifer armillatus worms with typical screwhole like lesions. A number of abdominal ultrasound exams did
never show any liver foci and also abdominal CT scan did never
show any significant findings of the liver. Still it can be assumed
that the parasite was causing the chronic fever. Interestingly there
was no eosinophilia at any time. Pentastomiasis is a parasitic
zoonosis caused by pentastomes, members of an unusual phylum –
Pentastomida – with characteristics of both arthropods and
annelids. Adult pentastomes parasitize the respiratory tracts of
reptiles or carnivorous mammals. The infection is generally limited
to the tropics and subtropics, but ocular involvement has been
reported in the southern United States. The majority of human
pentastomiasis is caused by two species. The first, Armillifer
armillatus, infects humans as secondary hosts. Infection is usually
asymptomatic but has characteristic postmortem and radiologic
features. The second, Linguatula serrata, can infect humans as
does Armillifer or can cause a self-limited nasopharyngitis – the
halzoun or marrara syndrome. Symptoms depend on the organ
system involved and result from the death of parasites or their
migration. Patients may develop abdominal pain, chronic cough,
or night sweats. In heavy infections with Armillifer spp., death
may occur due to secondary septicemia, pneumonia, or severe
enterocolitis. However, most human infections are asymptomatic
and the disease may be an incidental finding during routine
medical consultation or at autopsy. Neither routine serology nor
PCR techniques do exist. (Some spectacular pictures of the autopsy
finding are shown).
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4.13-107
High prevalence of soil-transmitted helminths, low
prevalence of Schistosoma haematobium and lack of
Schistosoma mansoni infections in a suburban population of
Beira, Mozambique
*M. Antunes1, E. Gomonda1, A. Seni1, F. Baldessin2, C. Beltramello1,2 and
*W. Inojosa3,1
1
Mozambique Catholic University, Faculty of Medicine, Beira, Italy;
2
CUAMM-Mozambique, Maputo, Italy; 3Ospedale Regionale di Treviso,
Malattie Infettive, Treviso, Italy

INTRODUCTION The prevalence of soil-transmitted helminths
(STH: Ascaris lumbricoides, Trichuris trichiura, and hookworms)
and schistosomiasis (Schistosoma mansoni and Schistosoma haematobium) was unknown in the coastal city of Beira, Central
Mozambique. Since before independence, marshes and rice fields
near the residential areas of Beira create a habitat for the snail
vectors of schistosomiasis. Poor hygiene and sanitation conditions
favour STH.
METHODS In order to determine the prevalence of schistosomiasis and STH infections in the coastal neighbourhood of Chipangara, inside Beira, individuals were searched for S. mansoni,
STH, and S. hematobium. Faeces samples were processed by the
Kato-Katz method. Moderate/heavy intensity threshold was
defined as following: ‡5000 epg for A. lumbricoides; ‡1000 epg
for T. trichiura; and ‡2000 epg for hookworms. Urine samples
were prepared by simple filtration through a Millipore membrane;
two students supervised by a biologist searched the filters for S.
haematobium eggs at 10· magnification. The population was
randomly divided into 4 groups based on age and profession at
risk: children aged 2–6 years, either gender (Group 1); pupils aged
7–15 years, either gender (Group 2); adults older than 15 years of
age, either gender (Group 3); rice farmers older than 15 years of
age, either gender (Group 4). Samples size for each group was 200
individuals. Individuals with a positive examination were treated
with mebendazole and praziquantel.
RESULTS From May to July 2004, 606 samples of urine and 497
samples of faeces were collected (one faeces sample and/or one
urine sample for each person). Results for STH, single and multiple
infections, and S. haematobium infection are reported in tab 1 and
2 respectively. The prevalence rates of soil-transmitted helminths
were 95.5% (95% CI 90–98.2%) in children aged 2–6 years; 97%
(92–99) in aged 7–15; 76.4% (68.6–82.8) in aged >15; and 86.7%
(77–92.8) in rice workers; S. mansoni infection was not detected in
the study population. The prevalence rates of S. hematobium were
2% (0.5–6.2) in children aged 2–6 years; 9.1% (5.8–13.9) in aged
7–15; 2% (0.5–6.2) in aged >15; and 1.2% (0.1–7.3) in rice
workers.
CONCLUSIONS Our results show that T. trichiura is a very
common parasite in this suburb of Beira town. A. lumbricoides is
less common and hookworm is rare although significantly more
common in the rice field workers. Comprehensively helminths
infections are highly prevalent in the inhabitants of all ages in the
studied neighbourhood constituting a relevant public health
problem for this population and possibly in other suburban areas
in Beira. All four the study groups have a prevalence of STH
infections >75%, with a pick of 97% prevalence in schoolchildren,
reflecting the age intensity profile of worm infections. Moderate/
heavy intensity of infection is highly frequent (74%) in rice
workers and relevant (315%) in other groups. The high prevalence
rates of helminths infections indicate to mass treat school-age
children of this suburban population with praziquantel and
benzimidazoles.
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4.14 Zoonoses
4.14-108
Molecular survey of Toxoplasma infection in sheep and goats
from Fars Province, Southern Iran
*B. Sarkari, Q. Asgari, J. Sarnevesht, M. Kalantari, S. J. Adnani Sadat and M. H.
Motazedian
Shiraz University of Medical Sciences, Parasitology and Mycology, Shiraz,
Iran

BACKGROUND Toxoplasmosis is a widespread zoonotic disease
that causes significant morbidity and mortality in human fetus and
in immunocompromised patients. Furthermore it becomes a major
cause of abortion in sheep and goats. Since consumption of meat
of infected lamb and goat is considered as the main sources of
human infection in Iran, this study was undertaken to determine
the prevalence of Toxoplasma infection in edible tissues of sheep
and goats in Shiraz in 2008.
METHODS Samples of brain, tongue, liver and muscles of neck,
intercostals and femoral was taken from 56 sheep and 22 goats
and tested by PCR.
RESULTS The total prevalence of Toxoplasma infection among
animals was found to be 39.7%. Five out of 22 goats (22.7%) and
21 out of 56 sheep (37.5%) were infected by Toxoplasma.
Differences between the prevalence rate of infection among
females (9 out of 14 = 46%) and males animals (12 out of
45 = 29.5%) was significant (P = 0.013). Furthermore, a positive
correlation was found between the age of animals and the rate of
infection where animals greater than 2 years old showed a higher
rate of infection (47%) in compare with those with less than
2 years old (25%, P = 0.04). The highest infected tissue was
tongue (17 out of 31, 54.8%, of infected animals) followed by
brain (48.4%), femoral and intercostal muscles (45.2%) and liver
and neck muscle (38.2%).
CONCLUSION Findings of this study demonstrated a high level
of Toxoplasma infection in slaughtered animals in the province
and this should be considered as a main source of infection in
human population in the region.

4.14-109
Seroepidemiology of Toxoplasma gondii infection among
young women in Jahrom during 2006–7
*M. H. Davami
Jahrom University of Medical Sciences, Microbiology, Jahrom, Iran

Toxoplasmosis is a zoonotic disease caused by protozoan, Toxoplasma gondii. The infection is usually asymptomatic in man.
Toxoplasmosis in pregnant women may cause serious difficulties
for their fetus. Infection is common in different parts of the world.
The prevalence of the infection in Iran is varied between 2.9% and
82.6%. Seroepidemiology of Toxoplasma infection in young
women in Jahrom during 2006 is the aim of this study. In a
descriptive cross-sectional study, sera of 409 women who were
going to get marry, were studied using enzyme-linked immunosorbent assay (ELISA) for detection of anti-Toxoplasma IgM and
IgG antibodies. Data were analyzed by SPSS ver. 16 software.
Seroprevalence of anti-Toxoplasma IgM, IgG and total antibodies
were 2.0%, 13.0% and 14.4%, respectively in this study. The
most infected age groups were <20 for IgM and >36 for IgG
antibodies. The prevalence of the antibodies was higher in urban
dwellers and well-cooked meat compare to rural dwellers and
unwell-cooked meat, respectively. No correlation between the
infection and contacting with cats was seen. Low seroprevalence of
anti-Toxoplasma antibodies in the young women in Jahrom,
showed the importance of the health education of Toxoplasma risk
factors during pregnancy.
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4.14-110
Detection of antigenemia in acute toxoplasmosis bycapture
ELISA
*S. Shojaee, H. Keshavarz and F. Forooghiparvar
Tehran university of medical sciences, School of public health, medical
parasitology and mycology, Tehran, Iran

INTRODUCTION Toxoplasma gondii is a coccidian parasite
that infects human and a broad rang of warm-blooded animals.
The infection causes serious mental problems in congenitally
infected infants. Reactivation of infection in immunocompromised
patients may cause encephalitis and disseminated toxoplasmosis.
Diagnosis of toxoplasmosis is almost based upon serological
Methods with detection of specific antibodies. These Methods
have poor efficiency in neonates and in immunocompromised
patients. So, detection of parasite or its components might permit
better definition of acute infection followed by early treatment.
METHODS Rabbits were immunized with soluble antigens of T.
gondii, RH strain. Polyclonal antibody was isolated with precipitation and ion-exchange column chromatography then conjugated
with horse raddish peroxidase (HRP) enzyme. Twelve antiToxoplasma IgM positive sera were collected and capture-ELISA
was performed for detection of T. gondii antigen in them.
RESULTS T. gondii antigen was detected in 4 serums out of 12
tested sera.
CONCLUSION It is concluded that antigenemia could be
detected in acute phase of infection by capture-ELISA. More
studies regarding to detection of T. gondii antigen in acute phase
of infection by this method are suggested.

4.14-111
Genotyping of a Korean isolate of Toxoplasma gondii by
multilocus PCR-RFLP and microsatellite analysis
*Q. Juan-Hua
School of Medicine/Chungnam National University, Infection Biology,
Daejeon, Republic of Korea

Toxoplasma gondii is an obligate intracellular protozoan parasite
that infects all warm-blooded vertebrates. About one-third of the
human population is chronically infected with this parasite, and
infection is primarily caused by the ingestion of undercooked meat
that contains viable T. gondii cysts or oocysts shed from the feces
of infected cats. In the Republic of Korea, the seroprevalence of T.
gondii infection is reported to be about 7%, and several clinical
cases have been documented. Although the Korean isolate KI-1 of
Toxoplasma gondii has been considered to be a virulent type I
lineage because of its virulent clinical manifestations, its genotype
is unclear. In the present study, genotyping of the KI-1 was
performed by multilocus PCR-RFLP and microsatellite sequencing. For 9 genetic markers (c22-8, c29-2, L358, PK1, SAG2,
SAG3, GRA6, BTUB, and Apico), the KI-1 and RH strains
exhibited typical PCR-RFLP patterns identical to the type I strains.
DNA sequencing of tandem repeats in 5 microsatellite markers
(B17, B18, TUB2, W35, and TgM-A) of the KI-1 also revealed
patterns characteristic of the type I. These results provide strong
genetic evidence that KI-1 is a type I lineage of T. gondii.
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4.14-112
Molecular diagnosis and characterization of Toxoplasma
gondii in CSF samples from AIDS patients: Comparison of
four DNA extraction Methods and three sets of primers for
the B1 gene
*Y. Alfonso1, J. Fraga1, R. Cox1, N. Jimenez1, C. Fonseca1, A.J. Dorta-Contreras2,
O. Pomier1, F. Bandera1, V. Cala1, V. Capo1 and D. Ginorio1
1
Institute of Tropical Medicine Pedro Kouri, Parasitology, La Habana,
Cuba; 2Central Laboratory of Cerebrospinal Fluid (LABCEL), La Habana,
Cuba

OBJECTIVES Toxoplasmic encephalitis (TE) is one of the most
common opportunistic infections in immunocompromised patients. The use of the Polymerase Chain Reaction (PCR) and
Restriction Fragment Length Polymorphism (RFLP) has made a
significant improvement in diagnosis and characterization of T.
gondii in TE cases. Variable performance according to the
laboratory procedures for DNA extraction and a wide variety of
primers has been used in different assays, but few comparative
tests have been carried out. The aims of the present study were to
compare four DNA extraction Methods for Cerebrospinal Fluid
(CSF), to evaluate the diagnostic useful of three sets of primers for
the B1 gene of Toxoplasma gondii and to identify the genotypes of
the parasite directly from CSF samples.
METHODS Four DNA extraction Methods (boiling, lysis +
centrifugation, miniMAG commercial system and phenol-chloroform) were compared with respect to the time of completion, the
manual labor involved and the PCR analytical sensitivity for the
detection of T. gondii in CSF. The optimal DNA extraction
method for the detection of the parasite was evaluated in 167
(nest-PCR/T1-T4), 120 (nest-PCR/S1-AS1) and 203 (PCR/B22B23) CSF samples from AIDS and HIV-negative patients for the
comparison of the diagnostic sensitivity of three sets of primers for
the B1 gene using the Center for Disease Control and Prevention
(CDC) criteria as gold standard. PCR-B1 products of S1-AS1
primers were analyzed by RFLP in 33 samples for the identification
of T. gondii genotypes at B1 gene.
RESULTS The lysis + centrifugation protocol proved to be a
simple, efficient and economical in house procedure to recover the
parasite DNA present in the CSF. The diagnostic sensitivity of
PCR Methods was 48%, 75% and 65.5% for T1-T4, S1-AS1 and
B22-B23, respectively. Diagnostic specificity was superior to 97%
for all cases. Only type I allele at B1 was identified in 33 samples
according banding patterns.
CONCLUSIONS We report a simple, rapid, reproducible and
economical in house method for T. gondii DNA extraction from
CSF. Additionally, our research evidenced that nested PCR, using
the primer set S1-AS1, is sufficiently sensitive and specific to be a
useful diagnostic tool for TE in AIDS patients. RFLP pattern for
PCR-amplified B1 products is capable of rapid discrimination
between type I and II alleles at the Toxoplasma B1 gene directly in
CSF samples, thereby facilitating simultaneous establishment of
the diagnosis of TE, and the identification of alleles at this gene.

4.14-113
Efficacy of PCR and nest-PCR for the detection of first
episode and reactivation of toxoplasmic encephalities in AIDS
patients
*Y. Alfonso1, J. Fraga1, R. Cox1, N. Jimenez1, C. Fonseca1, A.J. Dorta-Contreras2,
O. Pomier1, F. Bandera1, V. Cala1, V. Capo1 and D. Ginorio1
1
Institute of Tropical Medicine Pedro Kouri, Parasitology, La Habana,
Cuba; 2Central Laboratory of Cerebrospinal Fluid (LABCEL), La Habana,
Cuba

OBJECTIVES Highly Active Antiretroviral Therapy (HAART)
has decreased the incidence of opportunistic infections in the
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Central Nervous System (CNS) of patients infected with the
Acquired Immunodeficiency Syndrome (AIDS). However, Toxoplasmic Encephalitis (TE) still represents the most common
cerebral mass lesion in these patients. The detection of Toxoplasma gondii by PCR may facilitate the diagnosis and follow-up
of TE in AIDS patients even though the diagnostic sensitivity can
be to depend of the use of different primers sets in the clinical
classification of the disease. The aim of this study was to
determinate the efficacy of two primer sets of B1 gene of T. gondii
in patient with first episode of TE or relapses.
METHODS The diagnostic efficiency of a PCR/B22-B23 and a
nested PCR/S1-AS1/S2-AS2 with different primer sets directed
against the B1 gene was assessed, to compare and determine which
sequence were most effective in detecting T. gondii DNA in CSF
samples from AIDS patients with first episode of TE (27) or relapse
(15). CSF specimens collected from 18 non-HIV patients with
inflammatory and not inflammatory neurological disease and
without TE were included as negative controls. The statistical
significance of CSF-PCR results with the primers employed among
specimens from different patient groups was calculated using
Fisher exact test. A P value less than 0.05 was considered to be
significant.
RESULTS For the PCR/B22-B23 (81.4% vs. 40.0%) and nestPCR/S1-AS1/S2-AS2 (70.3% vs. 60%) the proportion of PCR
positive results was lower in patients with TE relapses than in
patients with first episodes of TE, even when significant differences
were obtained only for PCR/B22-B23 (P < 0.05). No positive
reactions in PCR or nest-PCR assays occurred in non-HIV patients
without TE.
CONCLUSIONS The use of different oligonucleotide probes
identifying specific sequences of B1 gene of the parasite could have
differential diagnostic efficacy for the discrimination of TE
relapses and first episodes. Futures studies with that include other
primer sets for the B1 gene and other genes of the parasite could be
necessary to confirm these results.

4.14-114
Seroanalysis of Toxoplasma gondii infection among people
attending to the clinical laboratories of Chaharmahal va
Bakhtiyari province of Iran using ELISA, 2008–2009
*K. Manouchehri Naeini1,2, S. Mortezaei1,2, N. Zebardast1,3, S. Kheiri1,2 and
A. Z. Salehi Fard1,3
1
Shahr-e-kord Faculty of Medicine, Parasitology and Mycology, Shahr-ekord, Iraq; 2Shahr-e-kord Facul;ty of Health, Statistics, Shahr-e-kord, Iraq;
3
Shahr-e-kord Deputy of Health, Shahr-e-kord, Iraq

INTRODUCTION Toxoplasma infection is one of the most
prevalent zoonotic infections with a worldwide distribution.
Environmental conditions, cultural habits, and animal fauna are
some of the factors that may determine the level of infection.
OBJECTIVES To investigate the sero-prevalence of anti-Toxoplasma IgG antibodies among the people attending to the clinical
laboratories of the region and determine the infection rates in
different age and sex groups and analysis of the relationship
between the rates and a number of variables.
METHODS Nine hundreds and ninety serum samples collected
from the people attending to clinical laboratories were examined
for anti-Toxoplasma antibodies using an enzyme immunoassay
method. A questionnaire contained demographic characteristics,
location of residence, occupation, education level, food habits and
contact with cat was completed for each of the participants. The
processing and analyzing of the data were conducted using the
SPSS software and Chi-square test, t-test, and the regression
logistic Methods.
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RESULTS The population aged 1-85-year-old (mean
27.89 ± 18.23 yr.) of them 507 (51.2%) and 407 (48.3%) samples
pertained to females and males, respectively. Three hundred and
thirty nine (34.2%) of the samples were positive for the anti Toxoplasma antibodies. A significant correlation was observed
between the infection rates and age, residence, occupation,
educational level, food habits, and type of consumed water
(P < 0.05).
CONCLUSION A large proportion of the population are susceptible to the infection and if being exposed, they may experience
the acute infections that can be very serious, particularly in the two
groups, women in child-bearing ages and immunodepressed
patients.

4.14-115
Occurrence of Toxoplasma gondii parasite in food (meat,
meat products, fruits and vegetables)
*A. Lass, H. Pietkiewicz, B. Szostakowska and P. Myjak
Medical University of Gdansk, Department of Tropical Parasitology,
Gdynia, Poland

Infections caused by Toxoplasma gondii are prevalent in humans
and animals throughout the world. Toxoplasmosis is generally
asymptomatic in immunocompetent individuals but may be
dangerous for immunocompromised patients and pregnant women
(congenital toxoplasmosis). People may be contaminated mainly
by eating raw or undercooked meat as well as ingestion of oocysts
present in contaminated environment. So far, there is no sufficient
information concerning T. gondii oocysts prevalence in food.
Therefore, the aim of this study was to estimate occurrence of T.
gondii oocysts in meat, meat products, fruits and vegetables
available in shops and local market places. A total number of 145
meat (pork, beef, mutton, chicken) and meat products (sausages,
salami, meat spread etc) samples and 95 fruits and vegetables
samples (strawberries, carrot, radish, lettuce) bought in shops and
markets located in the area of Tri-city (northern Poland) were
investigated. Meat samples were homogenized to release cysts of
the parasite. The washings of fruits and vegetables were exposed to
flotation method in order to recover T. gondii oocysts. Additionally, to break oocysts walls following Methods were used:
mechanical destruction with zircon beads, thermal shock, protease
digestion. Then, DNA was isolated with the use of Genomic mini
kit (A&A Biotechnology, Poland). For specific T. gondii detection
Real-time PCR reactions based on Taqman probes and primers
targeting T. gondii B1 gene and repetitive element (REP) were
performed. The presence of T. gondii DNA was noted in 18 meat/
meat product samples (9 pork, 2 beef, 4 chicken, 1 pork-beef
minced meat, 1 meat spread and 1 ‘‘Polish Sausage’’ samples) and
in 4 fruits and vegetables samples (2 radish, 1 strawberries, 1
carrot samples). The results of our findings showed that food
contaminated with T. gondii oocysts may play a role in prevalence
of T. gondii infection and consequently may create a threat for
human health. There is a need to increase people awareness
(especially pregnant women) about possibility of being infected
with T. gondii by eating raw or undercooked meat and meat
products containing cysts of the parasite and contaminated fruits
and vegetables.
This work was supported by Ministry of Education and Science
grant No. 2P05D00729 as well as by the European Union within
the European Social Fund in the framework of the project
InnoDoktorant – Scholarships for PhD students, I edition.
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4.14-116
Microscopic imaging findings of a hepatic hydatid cyst in a
pediatric clinical case
*A. Soriano Arandes and F. F. Gómez Bertomeu
Hospital Universitari Joan XXIII, Pediatrics/International Health,
Tarragona, Spain

Echinococcosis, also known as hydatid disease, is an infection of
larval stage animal tapeworm. Echinococcus granulosus is the
most frequent specie at Mediterranean basin. Imaging findings
caused by E. granulosus are single, unilocular cyst or multiseptated
cysts, showing wheel-like appearances. A complete microscopic
image of the anatomic structure E. granulosus is very difficult to be
obtained directly from the liquid of the cyst, but we could
photograph it in the paediatric case presented below adding great
interest to this presentation. It’s described a case of a child 8-year
old origin from Morocco and arriving a month before to Spain
referring abdominal pain last 24 hours. Nor fever nil vomiting nil
diarrhoea. He had lived in a rural area with dogs and sheep.
Physical examination detected a mass in right-upper abdominal
area. Chest X-ray evidenced right hemidiaphragmatic elevation
and ultrasonography (US) demonstrated a unique hypoechoic cyst
mass of 12.5 · 10.5 · 8.5 cm without septum or calcifications.
Computerized tomography and Magnetic Resonance imaging
confirmed the diagnosis of hepatic hydatid cyst. Not invasion into
the bile ducts, portal vein or hepatic vein were observed. Dead
cysts showing calcified cyst wall were not seen in our case.
Parasitic examination for other parasites in stools resulted negative. IgE-specific serology for Echinococcus granulosus was
positive (18.3 kUI/L). Serology for Entamoeba histolytica was
negative. Hepatic enzymes were AST/ALT of 145/151 UI/L and
LDH of 756 UI/L. Treatment with albendazol was initiated
rapidly and surgical intervention was applied on the 18th day after
admission. We obtained microscopy images of the complete welldefined structure of the E. granulosus, which are very rare to be
observed directly from the liquid of the cyst. Albendazol was
maintained for three months and discontinued when US and
serology confirmed its trend to resolution. Posterior evolution was
satisfactory and the patient remained asymptomatic.
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discontinued after 6 months because of an allergical reaction and
mebendazole (MBZ) was administered instead
In March 2008, a CT scan performed because of severe lumbar
pain and reduction of deambulation ability, showed enlargement
of the cyst in the psoas muscle. The patient was kept on MBZ. In
September 2008, a new surgical intervention was performed. Cysts
in the body of L3 and laminae of L4 were excised. Stabilization of
L2-S1 was performed by means of transpeduncular screws and
titanium bars. Unfortunately, the lumbar pain worsened and
walking ability decreased further. In November 2008, MR and CT
scans showed progression of disease. Cysts were now located in the
spinous processes of D1, in the bodies of L3, L4, L5, in the
paravertebral left muscles and the ileopsoas down to iliac crest. A
large subcutaneous cyst – described above – was also seen on
ultrasound. In January 2009 the subcutaneous cyst was drained
surgically with a posterior approach and irrigated with 20%
saline. The accessible paravertebral cyst were excised and the area
irrigated with saline. A D11 laminectomy was performed. The
previous stabilizers were withdrawn and new stabilizers were put
in place in L2, L3, L4, L5 and S1, thus ensuring greater stability of
the spine. Arthrodesis with bank and lyophilized bone was
performed. Two months after surgery the symptoms improved and
the patient resumed his walking ability but spinal bladder occurred
as a surgical side effect.
CONCLUSION Spinal CE is a relatively rare affection with
significant morbidity and mortality rates.
Because of the long clinical latency, the diagnosis is often
established late. Surgery is the only treatment, but total and
complete exeresis of CE lesions is difficult to achieve. Spinal CE
remains an extremely difficult condition to treat and repeat
surgery, with its attendant complications, is often needed.

4.14-118
Treatment response of Benzimidazoles for treating cystic
echinococcosis: results from a pooled analysis across 6
treatment centres

4.14-117
Disabling cystic echinococcosis of the spine. A case report
F. Cuzzocrea1, *E. Brunetti2, D. Cecconi1, F. Tamarozzi2, C. Filice2 and F.
Benazzo1
1
University of Pavia-IRCCS S.Matteo, Institute of Orthopedics, Pavia,
Italy; 2University of Pavia- IRCCS S.Matteo, Division of Infectious and
Tropical Diseases, Pavia, Italy

OBJECTIVES To report a rare case of disabling spinal cystic
echinococcosis (CE).
METHODS Case description. A 72 year-old male Sardinian
sheperd was referred to our Division because of a large (20 cm
long, 6 cm across) dorsal echinococcal cyst (CE2) in the site of a
previous surgical intervention for spinal CE. The cyst extended
from the subcutaneous to the laminae and spinous processes and
reached the dural sac.
RESULTS The patient had been diagnosed with CE of the left
psoas muscle in 2005, after seeking medical attention because of
back pain. In April 2007, a CT scan showed CE involvement of
L3, with large multivesiculated cysts in the left paravertebral
muscles extending to the iliac crest and displacing the left kidney.
In May 2007, the vertebral cysts were excised surgically and
albendazole (ABZ) 400 mg bid was administered. ABZ was
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*M. Stojkovic1, M. Zwahlen2, A. Teggi3, K. Vutova4, C. Cretu5, R. Virdone6,
P. Nicolaidou7, N. Cobanoglu8 and T. Junghanss1
1
University Hospital Heidelberg, Section of Clinical Tropical Medicine,
Heidelberg, Germany; 2University Bern, Institute of Social and Preventive
Medicine, Bern, Switzerland; 3University of Rome ‘‘La Sapienza, Department of Infectious and Tropical Diseases, Rome, Italy; 4University of Medicine, Department of Infectious Diseases, Sofia, Bulgaria; 5’’C. Davila’’
University of Medicine and Pharmacology, Colentina Teaching Hospital,
Bucharest, Romania; 6Azienda Ospedaliera ‘‘V.CERVELLO, Department
of Gastroenterology, Palermo, Italy; 7University Hospital ‘‘Attikon’’, Department of Pediatrics, Athens, Greece; 8Hacettepe Children’s Hospital,
Department of Pediatrics, Ankara, Turkey

BACKGROUND Over the past three decades, Benzimidazoles
have increasingly been used to treat cystic echinococcosis. The
efficacy of benzimidazoles however remains unclear.
METHODS AND RESULTSWe systematically searched Medline, Embase and CCTR to identify studies on benzimidazole
treatment outcome. Large heterogeneity of Methods in 23 reports
precluded a meta-analysis of published results. Specialist centres
were contacted to provide individual patient data. We conducted
survival analyses for cyst response defined as inactive (CE 4 or CE5
by the ultrasound-based WHO classification scheme) or as
disappeared.
From 6 centres (5 countries), we collected data from 711 treated
patients with 1308 cysts. Analysis was restricted to 1159 liver and
peritoneal cysts. One rsp. two years after initiation of benzimidazole treatment 50% rsp. 75% of cysts staged as active in the CE1
category were staged as inactive/disappeared compared to 30%
rsp. 55% of CE2 and CE3 cysts (P < 0.0001). 50% rsp. 60% of
cysts smaller than 6 cm responded to treatment after one rsp. two
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years compared to 25% rsp. 50% of cysts larger than 6 cm
(P < 0.0001). However, 25% of cysts reverted to active within
1.5–2 years after having initially responded and multiple relapses
were observed; after the second and third treatment 60% of cysts
relapsed within two years. We estimated that two years after
treatment initiation 40% of cysts are still or again active.
CONCLUSIONS The overall efficacy of benzimidazoles has been
overstated in the past. Small CE 1 cysts (diameter <6 cm) are a
promising target for benzimidazole therapy whereas CE1 cysts >
6 cm and cysts stage CE 2 and 3 respond poorly. There is urgent
need for a randomised controlled trial which compares standardized benzimidazole therapy on responsive cyst stages, with the
other treatment modalities.

4.14-119
Usefulness of rec P-29 Protein as new Marker for Postsurgical follow up of Human Cystic Echinococcosis in Young
Patients
*N. Ben Nouir1, G. Boubaker1, C. Gianinazzi1,2, M. Gorcii1,2, A. Nouri1,2,3,
H. Babba1,2,3 and B. Gottstein1,2,3
1
University of Monastir, Faculty of Pharmacy, Laboratory of ParasitologyMycology, 99UR/08-05, Monastir, Switzerland; 2University of Bern,
Institute of Parasitology, Bern, Switzerland; 3EPS Fattouma Bourguiba,
Paediatric surgery, Monastir, Switzerland

OBJECTIVE One of the key characters of cystic echinococcosis
(CE) is the occurrence of relapses after surgery. A post-operative
follow up is necessary to detect newly growing or relapsing cysts as
early as possible. New antigen markers that allow detection of
post-operative development of disease are highly demanded. It is
the aim of the present work to characterize new antigen (s) marker
(s) for CE follow up.
METHODS ELISA and Western-Blotting serological tests was
carried out on 540 sera of follow- up. These sera were taken from
94 children affected by CE during a follow-up period ranging
between one and 5 years post-surgery. Serological tests was carried
out using protoscoleces soluble protein extracts, conventional
hydatid fluid (CHF) and recombinant protein: Rec P-29.
RESULTS Western-Blotting based on protoscolex-native antigen
yielded an interesting immunoreactive double band of 27 and
28 kDa that exhibited in case of cure a rapid decrease and
subsequent disappearance of respective antibody reactivities.
Proteomic characterization by MS/MS sequencing, showed that 27
corresponded to P 29 protein. Corresponding cDNA (s) was
subsequently cloned and expressed in E. coli. Purified recombinant
p-29 protein (recP-29) was tested for its prognostic serological
value. RecP29- Western-Blotting yielded seronegativity in 73%
cured patients, compared to 27% when using the conventional
Hydatid fluid (CHF) antigen. Likewise, ELISA-recP-29 preliminary
results showed seronegativity in 85% cured patients compared to
only 10% in CHF-ELISA.
CONCLUSION Rec P29 protein appears prognostically useful for
monitoring post-surgical follow-ups of human CE in young patients

4.14-120
Molecular identification of Echinococcus granulosus isolates
from Golestan province, north of Iran
*M. Sharbatkhori1, H. Mirhendi2, M. Fasihi Harandi3 and E. B. Kia2
Golestan University of Medical Sciences, Medical Parasitology, Gorgan,
Iran; 2School of Public Health, Tehran University of Medical Sciences,
Medical Parasitology and Mycology, Tehran, Iran; 3School of Medicine,
Kerman University of Medical Sciences, Medical Parasitology and Mycology, Kerman, Iran
1

OBJECTIVE Cystic echinococcosis caused by the metacestode of
Echinococcus granulosus, is a global zoonotic infection with
economic importance and is a threat to public health in many
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countries including Iran. Variation in E. granulosus implicates
differences in morphology, life cycle pattern, development rates,
host range, pathogenicity and sensitivity to chemotherapeutic
agents. As there is not any previous data about variability of
genotypes in Golestan province, located in north of Iran, as a wide
region of animal husbandry, the present study conducted in
September to December 2007 in order to characterize E. granulosus
isolates of domestic animals in this area, using molecular tools.
METHODS Hydatid cyst isolates from sheep and cattle were
collected from Gorgan slaughter house, located in north of Iran,
Protoscoleces washed extensively and DNA extraction performed
with conventional phenol chloroform method. PCR carried out
using rDNA-ITS1 amplifying primers and the products digested
with the restriction enzyme RsaI. PCR and RFLP products
electrophoresed on 1.5% and 2% agarose gel, respectively and
visualized through transilluminator.
RESULTS All samples showed an expected ~1kbp band in PCR.
In RFLP the same pattern was seen for all samples representing G1
genotype (sheep strain). No more genotype was found.
CONCLUSION This study confirmed the presence of G1 genotype as only genotype found in Golestan, north of Iran like most
previous studies in other regions of Iran as well as other countries.
Considering close contact of human with sheep and dog in this
area, finding G1 genotype shows the importance of sheep-dog
cycle in human cystic hydatid disease and hydatid control
programs.

4.14-121
Identification of Echinococcus granulosus strains in human and
animal hosts in Tunisia
*M. Mrad1, S. M’rad1, J. Cabaret2, M. Mekki3, M. Belguith3, T. Sayadi4, A. Nouri3,
R. Azaiez1, H. Mezhoud1 and H. Babba1
1
Faculté de Pharmacie, Laboratoire de Parasitologie-Mycologie, Code 99UR/08-05, Département de Biologie Clinique B, Monastir, Tunisia; 2INRA,
Infectiologie animale et Santé Publique, Nouzilly, France; 3E.P.S. Fattouma
Bourguiba, SErvice de chirurgie pédiatrique, Monastir, Tunisia; 4Abattoir
central, Sousse, Tunisia

The hydatid disease caused by the larval stage of Echinococcus
granulosus is worldwide in distribution. In Tunisia, despite the
improvement in education hygiene and control of animal slaughtering, this disease remains a major public health problem with an
annual surgical incidence of 15/100000 inhabitants. Nowadays,
the strains characterization is essential for the establishment of a
preventive and adapted control strategy in our country.
METHODS We collected 180 pulmonary and hepatic cysts from
children aged of 3 to16 years old, 193 bovine cysts and 172 ovine
cysts and 5 camel cysts. In this work we study the phenetic and
genetic polymorphism of E. granulosus using PCR-RFLP (ribosomal DNA ITS1 fragment), sequencing (mitochondrial cytochrome C oxydase gene), PCR-SSCP (cytosolic MDH and Calcium
linkage protein genes) and isoelectric focusing (DIA, MPI, EST,
GPI, MDH, PGM, PEP). The electrophoretic data were interpreted
in terms of genotypes and Fst and Cavalli-Sforza distances were
calculated. In the three different origins, reticulograms (based on
distances) were constructed using split decompositions, or neighbour-net (Softwares: Splistree and T-Rex).
RESULTS AND CONCLUSION 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.
Nevertheless, for one human case we observed a coinfestation by
two different strains (G1 and G6). This co infestation phenomenon
was previously described in animal but never in human. The
buffalo strain was isolated only in two cysts (one bovine and one
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human cyst). Therefore, the bovine / dog cycle may represent the
way that this strain is maintained in Tunisia. Moreover, we
observed some genetic differences inside the G1 strains. The
human G1 isolates are intermediary between sheep and cattle
origins, whereas cattle and sheep isolates are fairly different. This
could indicate that human infection may result from sheep and
cattle. We may suppose that speciation in sheep and cattle is not
yet real, which may explain that man is infected with both types of
isolates, although sheep is probably the main strain available for
human infection.

4.14-122
Epidemiology of hydatidosis in Constanta county, Romania
*I. M. Dumitru and S. Rugina
Ovidius University, Clinical Infectious Diseases Hospital, Faculty of
Medicine, Constanta, Romania

OBJECTIVES To evaluate the incidence of hydatidosis and to
analyse the interdependence between the links of the epidemic
process (source of infection, route of transmission and vulnerable
population) and various environmental factors that directly or
indirectly contribute to the complex epidemiology of this disease in
Constanta County.
METHOD Prospective study on 320 patients with hydatid cysts in
different locations in 5 years period.
RESULTS After evaluation of study results, we noticed a high
endemicity in Constanta county, about 20 cases/100 000 inhabitants. The patients’ distribution per sex showed a higher incidence
of this disease in women, compared to men; however, there is no
significant relationship between hydatidosis and the risk of
emergence in women. It is noticed that the highest number of cases
belonging to the lot studied by me is the age group 50–59 years
old, that was contaminated at the active age, around 40 years old.
The case distribution based on the social environment highlighted:
a high number of cases from the urban area (234 cases, 72%),
especially in Constanta city (182 cases), compared to the rural
area. The greatest number of patients belongs to the Romanian
ethnic group and they represent the majority in our city and
county. The second group is the Macedo-Romanians who represent a significant group in Constanta County and are well-known
animal breeders, especially sheep. The epidemiologic inquiry was
positive in most of the cases; the most of the patients admitted the
contact with domestic animals (sheep, cattle, goats and dogs). Out
of the 320 patients, 71 had pathologic case history with hydatid
cyst. It is noticed that the number of cases diagnosed with
hydatidosis in our clinic significantly increased in the last two years
and especially in the last year.
CONCLUSIONS The numerous sources of infection (dogs) and
intermediary hosts (herbivorous) living in Dobrogea area maintain
the disease endemicity; given the minimization of the direct
transmission through the improvement of the individual hygiene,
the indirect transmission route is preponderant through contamination of the environment and a collective faulty hygiene.

ment of hydatid disease caused by E.g. was based on surgical
intervention in the past, but in the last 15 years, albendazol and
praziquantel have added to the therapeutic armamentarium. There
are not yet clear indications or evidenced-based guidelines about
duration, posology, tolerabity and toxicity. Our study was carried
out to evaluate in long term the effect of combination therapy with
albendazole and praziquantel in the treatment of hydatid disease.
METHODS We reviewed the medical records of all patients with
hydatidosis treated with combinated chemotherapy with albendazol and praziquantel from January of 2003 to December of
2008 in the University Hospital of Salamanca,in Spain.
RESULTS 33 patients were treated with aldendazol and praziquantel between 2003 and 2008. 13 cases were females (38.2%) and
20 cases were males (58.8%). Mean age of our patients was
49.49 ± 15.69 years. 20 cases had multiple involvement (58.8%)
and 13 ones had a single location (38.2%). Liver was the most
frequent location, appearing in 22 patients (66.7%), liver and lung
in 3 (9.1%), liver and peritoneum in 2 (6.1%) and other locations
in 6 cases (18.2%). Surgery was performed in 29 cases (87.1%). 4
patients (12.1%) received only medical treatment. Treatment was
initiated before surgery in 13 cases and after surgery in 16 patients.
Dose of albendazol was 10–15 mg/kg/day and praziquantel was
25–50 mg/kg/day, administrated for 4–166 weeks. Only two mild
complications were described (6.1%): oral aphthae and fatigue.
There were no clinical or laboratory relevant side effects. Followup showed no recurrence in 20 patients with surgical approach
(60.6%), resolution or improvement of cysts in 3 patients (9.1%),
stabilization in 4 patients (12.1%) and only one case with
worsening after treatment. Five patients were lost in the follow-up.
CONCLUSION This study show that therapy with albendazole
and praziquantel in hydatid cyst disease during a long period is
secure and well tolerated. Neither significant clinical effects nor
analytic disturbances were observed. We conclude that combinated chemotherapy can be used as adjuvant treatment in
hydatidosis. Randomized clinical trials are necessary to define the
role of antihelminthic chemotherapy in hydatic disease.

4.14-123
Combined treatment with albendazol and praziquantel of
cystic echinococcosis: study of 33 patients
L. Alvela-Suarez1,2, M. Belhassen-Garcia1,2, V. Velasco-Tirado1,2, J. PardoLledias1,2, *A. Iglesias-Gomez1,2, I. Galindo1, M. Gomez-Munuera1, I. NovoVeleiro1 and M. Cordero1,2
1
Hospital Universitario, Medicina Interna, Salamanca, Spain; 2Universidad
de Salamanca, Centro de Investigación de Enfermedades Tropicales, Salamanca, Spain

OBJECTIVES Human hydatidosis caused by Echinococcus granulosus (E.g.) is a cosmopolite zoonosis. The therapeutic manage-
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4.14-124
Contribution of PCR-SSCP, PCR-RFLP, isoelectric focusing
and starch gel electrophoresis techniques in the study of
phenetic and genetic polymorphism of Echinococcus
granulosus in Tunisia
*S. Mrad1, M. M’rad1, M. Mekki2, M. Belguith2, T. Sayadi3, J. Cabaret4, F. Pratlong5,
A. Nouri2, R. Azaiez1, H. Mezhoud1 and H. Babba1
1
Faculté de Pharmacie, Laboratoire de Parasitologie-Mycologie, Code 99UR/08-05, Département de Biologie Clinique B, Monastir, Tunisia; 2E.P.S.
Fattouma Bourguiba, SErvice de chirurgie pédiatrique, Monastir, Tunisia;
3
Abattoir central, Sousse, Tunisia; 4INRA, Infectiologie animale et Santé
Publique, Nouzilly, France; 5Centre national de référence des Leishmania,
Laboratoire de parasitologie, Montpellier, France

INTRODUCTION The cystic echinococcosis is a largely widespread zoonose in Tunisia which constitutes one of the major
public health problem with considerable socio-economic repercussions. In this work we report the study of phenetic and genetic
polymorphism of E. granulosus using PCR-RFLP, PCR-SSCP,
isoelectric focusing (IEF) and starch gel electrophoresis. 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
Tunisian and to know which technique is the most appropriate for
E. granulosus polymorphism analysis.
METHODS We collected 169 pulmonary and hepatic cysts from
children aged of 3–16 years old operated on at Monastir hospital,
203 bovine cysts and 248 ovine cysts coming from the abattoir of
Sousse and 5 camel cysts from the abattoir of Benguerden.
RESULTS AND CONCLUSIONThree techniques (IEF, PCRSSCP and PCR-RFLP) demonstrate 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. Moreover, 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).
Enzyme electrophoresis has the major advantages that they can be
used to examine a very large sample of genes, which have been
shown to be variable within and between populations and they
permit to determine the breeding system and the consequence of
this system on genetic structure of the parasite. PCR-SSCP and
PCR-RFLP are simple but powerful techniques with the potential
to discriminate between the different strains of E. granulosus.
Moreover, the conservation of the samples with these techniques is
easier than IEF or starch gel electrophoresis. IEF and PCR-SSCP of
the genetic structure of E. granulosus suggested that crossfertilisation occurs but is not predominant, therefore both self and
cross fertilization occur in natural population.

4.14-125
The use of the microsatellite markers for the study of
Echinococcus granulosus genetic polymorphism in Tunisia
*B. Leila1, M. M’rad2, S. M’rad2, M. Belguith3, M. Mekki3, T. Sayadi4, N. Abdellatif3,
M. Habib2, A. Rached2 and B. Hamouda2
1
Faculty of pharmacy, parasitology, Monastir, Tunisia; 2Faculté de pharmacie, Laboratoire de parasitologie, Monastir, Tunisia; 3E.P.S.F Bourguiba, SErvice de chirurgie pédiatrique, Monastir, Tunisia; 4Abattoir central,
Sousse, Tunisia

INTRODUCTION In Tunisia, hydatic echinococcosis represents
a major public health problem leading to socio-economic repercussion. The knowledge of the epidemiology of the parasite is
essential for the prevention and the fight against this disease. The
aim of this study is to survey the Echinococcus granulosus genetic
polymorphism by using microsatellite markers analysis and to
provide further information on parasite epidemilogy in Tunisia.
METHODS We analyzed 26 pulmonary and hepatic cysts from
children aged of 3–16 years old. We also analyzed 62 animals cysts
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(44 sheeps, 15 cattle and 3 goats) provided from the central
slaughterhouse in Sousse-Tunisia. Five microsatellite markers
(EMms1, EMms2, Egmsca1, U1snRNA and EMmsB) were analysed
by PCR, electrophoresis on 10% polyacrylamide gel, denaturing
high performance liquid chromatography and DNA sequencing.
RESULTS For the Egmsca1 microsatellite markers, the observation of homozygote and heterozygote (CA8/CA10) individuals
proved the existence of a remarkable genetic variability in the G1
sheep strain of E. granulosus due to insertion and deletion
mutations in the sequence and in the region flaquing the repeated
pattern. The analysis of isolates coming from the same liver sheep
demonstrated the coexistence of three types of individuals which
strongly suggests a multiple infestation of this animal by variable
variants of this parasite. In addition, homoduplex and heteroduplex profiles were detected in almost isolates using DHPLC technic
which attest of a genetic variation in the EMms2 locus. Furthermore, sequencing result exhibit a genetic divergence between the
two species: Echinococcus granulosus and Echinococcus multilocularis because of the emplacement of a short transposable
sequence instead of the (CAC) repeated motif of the EMms2 locus.
Regarding the multi-allelic EMmsB and U1snRNA loci, analysis
by polyacrylamide gel electrophoresis and DHPLC showed very
complex patterns which are impossible to interpret. Concerning,
the EMms1 locus no results was found after PCR amplification
contrary to what was observed in Echinococcus multilocularis, this
may suggest the absence of this locus in the E. granulosus.
CONCLUSION Microsatellites markers are a powerful tool to
study the genetic polymorphism of species because they allow,
thanks to their strong discriminating, distinguishing between two
very closed isolates.

4.14-126
A clinical study of human trichinellosis in patients hospitalized
in Vulcan, Romania
R. Neghina1, A.M. Neghina2, C. Merkler3, M. Mititelu2*, I. Marincu4, R. Moldovan5
and I. Iacobiciu1
1
Victor Babes University of Medicine and Pharmacy, Parasitology, Timisoara, Romania; 2Victor Babes University of Medicine and Pharmacy,
Biochemistry, Timisoara, Romania; 3Dr. Merkler Private Family Medicine
Office, Giulvaz, Romania; 4Victor Babes University of Medicine and Pharmacy, Infectious Diseases, Timisoara, Romania; 5Victor Babes University
of Medicine and Pharmacy, Microbiology, Timisoara, Romania

OBJECTIVE Trichinellosis still represents a concern and a public
health problem in Romania. The following study aims to bring
new clinical data from a coal mine endemic region.
METHODS Retrospective overview of the medical charts of 139
patients diagnosed with trichinellosis at Vulcan Hospital,
Department of Infectious Diseases during the period 1996–2007.
Authors collected the following clinical, laboratory and therapeutic data: symptoms, course of the disease, eosinophil value,
leucocyte value, ESR (erythrocyte sedimentation rate) value,
specific antihelminthic therapy and duration of hospital stay.
RESULTS The clinical pattern of the disease included myalgia
(60.43%, n = 84), oedema (57.29%, n = 55) and fever (46.87%,
n = 55). For 41% of the patients (n = 57) the course of the disease
was moderately severe. In most of the cases, the laboratory routine
tests showed as follows: eosinophils ranged between 5% and 10%
(26.62%, n = 37); leucocytes – less than 10 000 cells/mm3
(79.85%, n = 111); ESR – between 0 and 10 mm/hr (46.76%,
n = 65). Thiabendazole was the specific antihelminthic administered in 101 patients (72.66%). The hospitalization period ranged
between in 8–14 days for most of the patients (53.24%, n = 74).
CONCLUSION Management of trichinellosis still remains a
problem in this poor industrial region with very low medical
resources. Diagnosis of the disease is rather difficult and physicians
ª 2009 The Authors
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must employ the information regarding patient’s history, clinical
features, routine laboratory tests and trichinelloscopy. Availability
of the specific drugs is dependent on foreign charity (including
Thiabendazole which is not the most efficient antihelminthic). The
situation is worsened by prolonged hospitalization periods that
require considerable health care resources.

4.14-127
Epidemiology and clinical features of cystic hydatidosis in
western Sicily. A ten-year review
*E. Cappello1, B. Cacopardo2, S. Li Volsi3, E. Caltabiano2, F. Palermo2, R. Chiara4,
M. Sapienza3, R. Russo2 and L. Nigro1
1
University of Catania, Parasitology Clinic, Catania, Italy; 2University of
Catania, Department of Infectious Diseases, Catania, Italy; 3’’Basilotta’’
Hospital, Department of Infectious Diseases, Nicosia, Italy; 4’’Basilotta’’Hospital, Department of Radiology, Nicosia, Italy

OBJECTIVES The aim of this retrospective study was to assess the
epidemiological and clinical features of patients diagnosed with
cystic hydatidosis (CH) in two Infectious Diseases (ID) Departments
in western Sicily, and evaluate response to therapy and follow-up.
METHODS All patients affected by CH diagnosed from 1998 to
2007 at the ID Department of the University of Catania and at the
ID Department of Basilotta Hospital in Nicosia were considered.
CH was diagnosed using clinical, imaging and laboratory parameters. Data on epidemiological, clinical, and laboratory characteristics were collected from clinical records for each patient.
Response to medical treatment (through ultrasound exam and Xrays performed 1 year after initiation treatment with albendazole),
and the eventual onset of adverse events and/or complications
were recorded. According to job and recreational activities
(hunting), patients were divided into groups as being exposed or
not exposed to CH. Inferential statistic analysis was conducted
using the v-square test with Yates’ correction, Fishers’ exact test, U
test, and Student’s t-test.
RESULTS Thirty-two patients were diagnosed with CH, with a
male-female ratio of 2:1 and average age of 46. 44% of the
patients exposed had a higher (P < 0.05) probability to have other
subjects affected by CH in their family. At diagnosis, 40% of
patients had a single hydatid cyst, mainly hepatic. 60% instead
had multiple cysts and there was multi-organ involvement in
57.9% of these cases. Pulmonary cysts had a tendency to be more
frequently symptomatic and liver-chest localization ratio was 2:1.
Patients below the age of 50 at diagnosis were more likely to have
multiple cysts (P < 0.05) than older patients. Sixteen patients were
treated surgically. Thirty patients were treated with albendazole
and complete cure or improvement was achieved in 76.3% of
cases. Ten patients presented adverse events, all of which were
solved by the end of therapy. At 6 months after treatment
initiation anti-echinococcus IgE titre and eosinophil percentage
had both decreased significantly while specific IgE rose when a
relapse occurred. 19% of patients had complications, and 23.8%
had relapses. Relapses were seen to be more frequent in patients
that were treated with albendazole before surgical treatment alone
than in those treated both before and after.
CONCLUSIONS Echinococcosis is still an endemic parasitic
disease in western Sicily and CH should always be considered in
the differential diagnosis of any cystic mass, regardless of its
location.On the basis of our data, we propose the following: (a)
screening for CH for family members of patients classified as
exposed in settings where this is feasible; (b) varying the use of
anti-echinococcus IgE titre as a marker of response to therapy,
substituting this with eosinophil percentage value in poor settings;
(c) considering a surgical approach as first line treatment, even if in
most CH cases, appropriate medical treatment before and after
surgery may be useful to reduce the incidence of relapses.
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

4.14-128
Epidemiology of trichinellosis in Romania
R. Neghina1, A.M. Neghina2, C. Merkler3, *I. Marincu4, R. Moldovan5 and I.
Iacobiciu1
1
Victor Babes University of Medicine and Pharmacy, Parasitology, Timisoara, Romania; 2Victor Babes University of Medicine and Pharmacy,
Biochemistry, Timisoara, Romania; 3Dr. Merkler Private Family Medicine
Office, Giulvaz, Romania; 4Victor Babes University of Medicine and Pharmacy, Infectious Diseases, Timisoara, Romania; 5Victor Babes University
of Medicine and Pharmacy, Microbiology, Timisoara, Romania

OBJECTIVES Trichinellosis is the most important and widely
spread parasitic disease in Romania where its occurrence is related
to social factors and cultural food practices, including the
consumption of raw or undercooked meat, mainly pork, without
veterinary control. According to the International Commission on
Trichinellosis, Romania accounted for the most cases of trichinellosis reported worldwide in 2004. The aim of the present work is
to overview the epidemiological data on trichinellosis in Romania
during the period 1963–2007.
METHODS Retrospective analysis of statistical records, books
and journals reporting on trichinellosis cases in Romania.
RESULTS The sylvatic cycle has been implicated in human cases
such as in the consumption of meat from wild boar and bear, but
95% of human trichinellosis cases originate from pork consumption. The first report on human and pig trichinellosis in Romania
dates back in 1868. Following the political changes in 1989, the
annual incidence increased to 6.2 (range 2–15.9) cases per 100 000
inhabitants during 1990–2007 as compared to the communist
period 1963–1989 when rates within 0.1 and 4.1 cases per
100 000 inhabitants were registered. The highest incidence of
human trichinellosis (15.9 cases per 100 000 inhabitants) in
Romania was registered in 1993 as a result of economical and
political changes (Figure 1). The distribution of human trichinellosis in 1993 throughout Romanian counties showed the highest
incidence in Caras-Severin County (108.5 cases per 100 000
inhabitants) followed by Hunedoara County (84.8 cases per
100 000 inhabitants) and Mures County (62.6 cases per 100,000
inhabitants). T. spiralis and T. britovi are the main Trichinella
species reported in Romania, but T. pseudospiralis and T. native
were also detected.
CONCLUSION The increased incidence of trichinellosis during
the early post-communist period as compared to the communist
period may be explained not only by the privatization of
previously state-run farms where the veterinary control became
less strict, but also by increased poverty rate which led people to
rely on home-prepared traditional pork products for a larger
proportion of their diet. The rates of human trichinellosis continue
to remain high in Romania mainly because of the inadequate
awareness of attendant risks. Changing practices will be difficult
because the intervention needs to be home-based and must account
for the various forces that compel persons to eat traditional pork
products improperly prepared at home.
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4.14-129
Hydatidosis in Two French Teaching Hospitals (1998–2008)
*L. Phan, M. Develoux, G. Belkadi, D. Magne, A. Angoulvant and C. Hennequin
Hôpital Saint-Antoine, Parasitology, Paris, France

OBJECTIVES While transmission of Echinoccocus granulosus can
occur in France, imported cases are much more frequent. Recent
epidemiological description of the disease is lacking, however. The
aim of our study was to present the epidemiological and clinical
aspects of cases diagnosed in two Parisian teaching hospitals.
METHODS All cases of hydatidosis diagnosed during the 1998–
2008 period were reviewed. Diagnosis relied on an combination of
positive serologic tests (indirect hemagglutination, immunofluorescence, western-blot) and demonstration of hooklets on direct
examination of various specimens (sputum, pleural fluid, liquid of
removal cysts) or suggestive features observed in anatomical
pathology.
RESULTS Thirty hydatidosis cases were retrieved during the study
period. There were 19 women and 11 men aged between 20 and
71 years (median 44 years). All patients but 3 were born, and have
lived in, endemic areas: 22 out of these 27 patients came from the
Maghreb (Morocco, Algeria, Tunisia) and 5 from eastern Europe
and minor Asia. Two recently arrived from West Senegal and
Central Africa (Central African Republic). A case was diagnosed in
a French citizen born in France but visiting Tunisia for one month
every year for more than fifteen years. Diagnosis was chance in 8
cases, which included two pregnant women. In the 22 other cases,
complications such as abdominal pain or sepsis revealed the disease.
Localization was unique in 27 cases: liver (n = 19), lung (n = 5),
kidney (n = 2) and spleen (n = 1) and multiple in 3: liver + lung
(n = 2), liver + peritoneum (n = 1). Twenty-four patients underwent
a surgical treatment. Relapse was documented in one case.
CONCLUSIONS Hydatidosis remains a common imported disease in Paris. Diagnosis must be evoked in a number of clinical
features, mainly in the patient originates from the Maghreb.
Recently, diagnosis of cases from unusual endemic areas underlines the role of sentinel of reference centers. The French national
network has been recently reactivated.

4.14-130
New mitochondrial primer pairs in 12S rRNA, atp6 and nad1
genes for genetic variation studies on Echinococcus granulosus
in Iran

respectively. G1 genotype found to be present in bovine, ovine and
goats isolates which corroborates results of other studies.
CONCLUSION In the present study, we designed and tested new
primer pairs specifically amplifying portions of the mitochondrial
genes of E. granulosus. The specificity of designed primers was
100% when blasted in NCBI and compared with other primers.
The atp6 and nad1 genes were shown to be a good molecular
marker for investigating genetic variation in E. granulosus isolates
from a range of hosts.

4.14-131
Superoxide dismutase (SOD) antioxidant enzyme activity
assay in Fasciola parasite and liver tissue and the importance
in fascioliasis
*A. Farahnak1, M. Assady1, A. Golestani2, M.B. Molaei Rad1, M. Rohnavaz1 and
*H. Farahnak3
1
School of Public Health, Tehran University of Medical Sciences, Parasitology and Mycology,Tehran, Iran; 2School of Medicine, Tehran University
of Medical Sciences, Tehran, Iran; 3Sciences and Research, Azad University,
Medical Engineering, Tehran, Iran

INTRODUCTION Antioxidants such as glutathione, E and C
vitamins, catalase, Superoxide and peroxidase enzymes protect
cells against oxidative stress. The aim of this study was to detect
SOD enzyme activity level as antioxidant in Fasciola hepatica,
Fasciola gigantica parasites and liver tissue for understanding of
chronic phase of fascioliasis from molecular pathology view point.
MATERIAL AND METHODS In this study the whole extract of
F. hepatica, F. gigantica and sheep liver tissues were collected,
homogenized and investigated for protein measurement and SOD
enzyme activity assay. Protein concentration was measured by
Bradford method and SOD activity detected by XOD (xanthine
oxidase) enzyme and (4iodophenyl)-3-(4-nitrophenol)-5-phenyltetrazolium choloride (I.N.T) and xanthine as substrates.
RESULTS Protein concentration for F. hepatica, F. gigantica and
liver tissues were obtained 9.77 mg/ml, 10.72 mg/ml and
16.44 mg/ml respectively. SOD activity for F. hepatica,
F. gigantica and liver tissue were detected 25.11 U/mg protein,
20.52 U/mg protein and 21.89 U/mg protein respectively.
CONCLUSION These findings reaveld SOD enzyme activity of
Fasciola spp is equal or more than liver tissue; therefore, these
results may be used for understanding of chronic infection phase in
fascioliasis from molecular pathology viewpoint.

*M. Rostami Nejad, E. Nazemalhosseini Mojarad, Z. Nochi, M. R. Zali and M. R. Zali
Research Centers for Gastroenterology and Liver Diseases, Shahid Beheshti
University, M.C., Foodborne, Tehran, Iran

4.14-132

INTRODUCTION Molecular studies (with different techniques)
in different parts of Iran have indicated the presence of G1 and G6
genotypes. The aim of this study was to design a new and strainspecific PCR primers based on the mitochondrial atp6 and nad1
genes of E. granulosus, and to identify the strain(s) responsible for
the disease using 12S rRNA gene.
MATERIALS AND METHODS New and specific primers in the
mitochondrial 12S rRNA gene of E.granulosus isolates were
designed and tested. Thirty isolates of E. granulosus were collected
from cattle, sheep and goats from different geographical areas
(Northern and Western)and genotyped by using new and specific
primers in the mitochondrial 12SrRNA gene. Eighteen isolates
were genotyped and selected for investigating and comparing their
atp6 and nad1 genes sequence.
RESULTS The g1 and g6 PCR selectively amplified theG1 and G6
genotypes of E. granulosus with specific bands of 259 and 676bp,
and primers for the atp6 and nad1 genes were designed and
selectively amplified and producing a bands of 708 and 1157bp

*A. Farahnak1, A. Heshmatollah1, T. Golmohamadi2, N. Dabagh3, H. Farahnak4
and S. Farahnak4
1
School of Public Health, Tehran University of Medical Sciences, Parasitology and Mycology, Tehran, Iran; 2School of Medicine, Tehran University
of Medical Sciences, Tehran, Iran; 3Tarbiat Modares University, Camputer
Center, Tehran, Iran4Sciences and research, azad university, medical engineering, Tehran, Iran
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Glutathione S-transferase (GST enzyme) activity assay study
and evaluation of praziquantel effect on GST enzyme in
Fasciola hepatica parasite and liver tissue in fascioliasis

INTRODUCTION The aim of this study was to detect GST
enzyme activity assay and inhibition concentration of Fasciola
hepatica and sheep liver tissue GSTs by praziquantel.
MATERIAL AND METHODS In the study, the whole extract of
F. hepatica and sheep liver tissues were collected and investigated
for protein measurement, total and specific GST enzyme activity
assay and inhibition concentration of drug on enzyme. Protein
concentration was measured by Bradford method and GSTs
inhibition assay detected by praziquantel as an inhibitor and
1-chloro-2, 4-dinitrobenzene (CDNB) and reduced glutathione
(GSH) as substrates at room temperature by spectrophotometer.
ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

Tropical Medicine and International Health

volume 14 suppl 2 pp 98–247 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
RESULTS Total activity and specific activity were obtained 2705
micromole /minute/mg protein, 276.86 micromole/minute/mg
proteins for F. hepatica and 2239 micromole/minute/mg protein,
136.10 micromole/minute/mg protein for liver tissue respectively.
The comparison results of inhibition assay by praziquantel
revealed 100 ll inhibition concentration (IC50%) for Fasciola
hepatica and 150 ll for sheep liver tissue GSTs.
CONCLUSION The results may be used for evolution of molecular resistance to drug in vivo situation.

4.14-133
Infection and worm recovery rate in experimental infection in
mice with Fasciola gigantica Metacercariae
*S. Rouhani Kalagari and J. Massoud
Shaheed Beheshti University of Medical Sciences, Parasitology Dept.,
Faculty of Medicine, Tehran, Iran

INTRODUCTION Fasciola gigantica is the most common liver
infection of domesticated animals in southern part of Iran, and
carry considerable economic hazards. There are some reports of
human cases in different parts of the country. This project was
carried out to study the infection and worm recovery rate in mice
as laboratory definitive host.
MATERIAL & METHODS Lymnaea snails were infected with 4–
7 miracidia of F. gigantica in laboratory condition. Metacercariae
collection had been carried out on different days. Two groups of
laboratory albino mice were inoculated with metacercariae in
different age groups (30 days old and 1-12 days old). If a mouse died
it was dissected, otherwise they were all dissected after three months.
RESULTS The infection rate in a 30-day-old metacercariae and 1–
12 day-old metacercariae were 43% and 12.85% respectively. The
worm recovery rate in the aforementioned groups were 4.6% and
0.71% respectively.
CONCLUSION The results of this study indicate that metacercarial infectivity is dependent upon storage time. The infection and
worm recovery rate in juvenile metacercariae were lower than
older mature metacercariae.

4.14-135
A case of ocular toxocariasis completely resolved with
albendezole
*A. Colucci and G. Gaiera
San Raffaele Scientific Institute, Ophthalmology and Visual Sciences,
Milan, Italy

INTRODUCTION Ocular toxocariasis, usually considered
uncommon, is the second most commune parasitic cause of visual
loss worldwide.
METHODS An observational case report of ocular toxocariasis.
A 13-year-old female with a three week history of photophobia
and visual loss in left eye, for a unilateral granoulomatous and
hypertensive posterior uveitis.
RESULTS The patient underwent topical and systemic steroid
therapy, without improvement. Laboratory evaluation showed a
positivity of antibodies specific to Toxocara purified ES antigen.
Albendazole plus prednisolon treatment was given. A complete
recovery of visual acuity was seen after a 3 week follow-up.
CONCLUSION Ocular toxocariasis has been considered a common infection only in developing nations, however the condition
of Multiethnicity in Italy makes this disease more frequent. Is a
potential cause of blindness if misdiagnosed; if a correct treatment
is begun early, the results can be excellent.
Figure 1. Fundus oculi before treatment with albendazole.

4.14-134
Epidemiology of Toxocara spp. eggs in the public parks from
three area of Khorramabd, Iran
*M. Zibaei1, F. Kheirandish1, F. Abdollahpour1, M. Birjandi1, M. Nasimidoost1 and
F. Firoozeh2
1
Lorestan University of Medical Sciences, Parasitology and Mycology,
Khorramabad, Iran; 2Tehran University, Micribiology, Tehran, Iran

Figure 2. Fundus oculi post treatment with albendazole and
prednisolon.

INTRODUCTION Toxocariasis is a parasitic zoonose caused by
the infection of larval nematode Toxocara species. This epidemiological study was conducted in three area of Khorramabad, Iran,
to determine the prevalence of Toxocara eggs in public parks.
METHODS A total of 285 soil samples were collected from
January to March 2009 in 18 public parks and Toxocara spp. eggs
detected by flotation method.
RESULTS Prevalence of Toxocara spp. eggs in soil samples
collected from public parks was 22.2%. The highest number of
eggs recovered from 200 g of soil was 128. A total 304 eggs were
recovered and 42.1% fully developed to embryonated egg stages.
The contamination rate in some areas was higher than the other
areas. A similar tendency was observed in parks size, so that parks
higher than 10 000 m2 were more highly contaminated.
CONCLUSION The present investigation clearly shows that
public parks have been contaminated with Toxocara eggs in
Khorramabad, which may be a source of toxocariasis. More
control of pollution in parks should be established.

ª 2009 The Authors
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4.14-138

The effects of Benzimidazoles on the larval stage of Toxocara
cati in experimentally infected chickens

Helminth parasites of rodents in Germy, Ardabil Province,
northwest Iran and their Zoonotic Importance

*S. M. Sadjjadi1, A. Oryan2 and S. Azizi2
Shiraz University of Medical Sciences, Department of Parasitology and
Mycology, Shiraz, Iran; 2Shiraz University, Department of Veterinary Pathology, Shiraz, Iran

*E. B. Kia, E. Shahryary-Rad, M. Mohebali, M. Mahmoudi, F. Zahabiun, Z. Zarei, A.
Miahipoor, G. R. Mowlavi, A. A. Akhavan and I. Mobedi
Tehran University of Medical Sciences, Medical Parasitology & Mycology,
Tehran, Iran

INTRODUCTION Toxocara cati (T. cati) and Toxocara canis (T.
canis), roundworms of cats and dogs, are zoonotic parasites that
cause visceral and ocular larval migrans in human beings. Humans
and other paratenic hosts are infected by ingesting the infective
Toxocara eggs from contaminated soil, unwashed hands, contaminated raw vegetables or ingestion of under-cooked organs,
and muscle tissues of infected paratenic hosts such as chickens,
cattle and sheep. It has been shown that the seroprevalence of
toxocariasis in the rural and urban children of southern Iran is
high and more than 50% of cats of this area are also infected with
T. cati. It is stated that consumption of raw chicken meat resulted
in visceral toxocariasis. It is possible that poultry reared outdoors
and feeding in open range system, gain Toxocara eggs from soil
and or by eating infected earthworms as paratenic host. The aim of
the present study was to investigate the effects of albendazole and
febendazole in experimentally infected chickens with eggs of T.
cati by histopathological and digestive methods. Pathologic lesions
were observed only in the untreated group and larvae were
detected in brain of 3 chickens of this group by squash method. No
larva was observed at histopathological level in liver, lungs, brain,
cardiac and skeletal muscles and other examined organs of either
treated or untreated animals. No lesion was seen in other tissues of
the infected untreated chickens. Treatment resulted in disappearance of the larvae and disappearance of the gross and histopathologic abnormalities from their organs. No detectable difference
was observed in chemosusceptibility of the two drugs.

INTRODUCTION Rodents spread many infectious diseases
amongst humans and animals. Parasites comprise a wide range of
such infectious agents.
OBJECTIVES This study was determined to identify the helminthes parasites among rodents in Germy, Dashte-Moghan, Ardabil
Province, northwest Iran, with special reference to zoonotic
species.
METHOD & MATERIALS 177 rodents were taken from the
study area and transported to the Meshkinshahr Centre of Health
Research and Education, where they were identified and dissected.
Different organs of every specimen were examined for helminth
adults or larvae. The parasites were cleared and stained prior to
identification using valid taxonomic keys.
RESULTS Rodents comprised two species including Meriones
persicus (90.4%) and Microtus socialis (9.6%). Overall, 14 species
of helminths were recovered as follows: Hymenolepis diminuta,
Hymenolepis nana, Trichuris sp., Mesocestoides larva, Capillaria
hepatica, Moniliformis moniliformis, Syphacia syphacia, Syphacia
obvelata, Taenia endotoracicus larva, Physaloptera sp., Dentostomella sp., Heligmosomum mixtum, Taenia taeniaformis larva,
and Aspicularis tetrapetra.
CONCLUSION The potential health hazard of zoonotic species,
especially C. hepatica and Hymenolepis spp. needs to be considered to prevent infectivity of humans with these parasites in the
study area.

1

4.14-137
Comparison of particulate Toxocara canis and Toxocara cati
antigens for diagnosis of human visceral larva migrans by IFA
test
*M. Roohnavaz1, J. Massoud1, A. Farahnak1, Z. Momeni1,2 and M. B. Molaei Rad1,2
1
Tehran University of Medical Sciences, Medical Parasitology and Mycology, Tehran, Iran; 2Azad university, parasitology, Karaj, Iran

INTRODUCTION IFA indirect Fluorescent antibody test (IFAT)
is still being utilized as a suitable test for the diagnosis of the
zoonosis disease in Tehran. As T. canis and T. cati are both
etiological agents of toxocariosis the particular antigens used in
this study were prepared from both helminthes. We also compared
two antigens for detection of anti-Toxocara antibodies in infected
human serums.
METHODS & RESULTS For the preparation of both antigens, we
autopsied stray dogs and cats and isolated live mature helminthes
from their small intestine. After washing, we differentiated species
T.cati and T. canis, and coiled them in to rabbit abdominal muscle.
We prepared 5 micrometers ultra section sandwiches on slides and
stored them under at -20C.According to the IFA standardized test,
we tested particulate antigens with suspicious human serum
(dilution = 0.05) and with conjugated anti-human fluorescent
(dilution = 0.1).A number of 180 of human serum samples were
tested by the both antigens. With antigen of T. canis the results
showed that 90 serum samples were positive whereas only 48
samples of these positive serums were positive by antigen of T.
cati. In this study, a comparison of these two antigens using the
IFA assay showed a sensitivity of 53% and a specificity of 100%.
A degree agreement (76.6) was observed between the both
antigens.
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4.14-139
Dirofilaria repens in surgical-scar of a breast tumor
*T. Derks1, E. Eijken2, A. N. M. Wymenga3 and B. Mulder3
Laboratory for Medical Microbiology and Public Health, Microbiology,
Enschede, Netherlands; 2Regional Laboratory for Clinical Pathology, Pathology, Enschede, Netherlands; 3Regional Laboratory for Medical Microbiology and Public Health, Microbiology, Enschede, Netherlands
1

INTRODUCTION Human subcutaneous dirofilariasis is a rare
infection caused by filarial worms of the genus Dirofilaria. The
parasites are transmitted to man by zooanthropophilic bloodsucking insects and the infection is manifested as a subcutaneous
nodule.
OBJECTIVE Zoonotic filariasis due to Dirofilaria spp. is considered an emerging zoonosis. Dirofilaria repens is prevalent in
several regions of the world. In recent years a rising number of
human infections is reported in Southern Europe, especially in
Italy. In this presentation an imported case in the Netherlands of
human subcutaneous dirofilariasis, most likely contracted in the
northern part of Italy, will be discussed.
METHODS A nodule manifested under a surgical-scar a few
months after breast-amputation. The lesion was removed and
submitted for histologic examination. Cross sections of the nodule
were stained with hematoxylin-eosine stain. Microscopic examination showed the presence of a well preserved adult male of
Dirofilaria spp., identified as Dirofilaria (Nochtiella) repens.
CONCLUSION Migrating subcutaneous nodules, also in patients
who never visited the tropics, can be caused by an infection of
Dirofilaria spp. It is recommendable to insert dirofilariasis in the
differential diagnosis, in cases of subcutaneous nodules in the
breast or in other locations of the body.
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related to animal excrements contaminating the soil and deficient
sanitary conditions, but were unable to translate this knowledge
into disease prevention. Intense itching, especially at night, was
described as extremely distressing for patients and their families.
Consequences of CLM were febrile superinfections, sleeplessness,
family conflicts, school absenteeism and stigmatization. Treatment
attempts ranged from the topical application of ineffective natural
remedies (salt water, onion or lime slices) and antimycotic cream
to toxic substances, such as tobacco and insecticides.
CONCLUSION Mothers of patients regarded CLM as a severely
distressing condition with considerable impact on social and
family life. Control measures directed against CLM in resourcepoor communities are needed and should include health education
and sanitation.

4.14-141
Comparison between efficacy of cipofoxacin doxycycline and
rifampin – doxycycline regimens in treatment and relapse of
brucellosis
*H. Sarmadian1,2, F. Didgar2, M. Sufian2,3,3, N. Zarinfar2 and *F. Salehi2
Valiasr Hospital, Infectious Disease, Arak, Iran; 2Arak University of
Medical Science, Infectious Disease, Arak, Iran

1

4.14-140
‘‘My children don¢t bear the itching, it drives them crazy!’’ – a
qualitative approach to knowledge, attitudes and practices
regarding cutaneous larva migrans in impoverished
communities in Brazil
*H. Lesshafft1, A. Schuster1, F. Reichert1, S. Talhari2, S. Guedes de Oliveira2, R.
Ignatius3 and H. Feldmeier1
1
Institute of Microbiology, Charité University Medicine, Berlin, Germany;
2
Foundation for Tropical Medicine Amazonas, Manaus, Brazil; 3Institute of
Tropical Medicine, Charité University Medicine, Berlin, Germany

INTRODUCTION Hookworm-related cutaneous larva migrans
(CLM) is caused by the migration of animal hookworm larvae in
the epidermis. The disease mainly affects children living in
resource-poor communities in the tropics and is neglected by
health care providers. CLM is very common in Brazil. However,
knowledge, attitudes and practices in affected populations have
never been studied.
METHODS We performed two focus group discussions (FGD)
with a total of 20 mothers of children with CLM who lived in two
slums in Manaus, capital of Amazonas State.
RESULTS CLM was perceived as an important disease rather than
a nuisance, and was described as very common in the area,
especially in the rainy season. Mothers assumed that CLM was
ª 2009 The Authors
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BACKGROUND Brucellosis is a worldwide disease, which in Iran
is at an endemic state. This disease is associated with chronic
disabilities in humans. Combination therapy of brucellosis could
lead to recovery, reduction of symptoms and decrease in relapse.
However, drug resistance could develop. In Iran, Brucellosis is
widely accompanied by tuberculosis. Therefore, a treatment that
could encircle both diseases is necessary for regions where both
tuberculosis and brucellosis are endemic. Considering the usage of
Rifampin in treatment of tuberculosis and Rifampin–Doxycycline(R–D) as the standard regimen of World Health Organization
(WHO) in treatment of brucellosis, this study investigates usage of
Ciprofloxacin–Doxycycline(C–D) as an alternative treatment for
brucellosis.
OBJECTIVE The objective of this study was to compare the
standard regimen of WHO (R–D) with the regimen of (C–D) in
brucellosis.
METHODS This study was a CLinical trial in which 80 new
patients with brucellosis who were over 13 years old and attended
one of the two infectious disease clinics in Arak, Iran between
2006–2008. The patients were randomly divided in two groups:
1:(R–D) groups, receiving Doxycycline 100 mg BID and Rifampin
10 mg/kg/day for 8 weeks, and two:(C–D) group, receiving
Doxycycline 100 mg BID and Ciprofloxacin 500 mg BID, also for
8 weeks. The patients were monitored for the relief of symptoms,
relapse of disease, drug side effects and laboratory findings during
the treatment. as well as a 6 month follow up period.
RESULTS Symptom relief, relapse and laboratory findings in both
groups were similar. In (R–D) and (C–D) groups 88.6%, 80% of
patients had relief of symptoms (P = 0.429). After completing the
treatment and during the follow up period of 6 months 4.5% of
patients in (R–D) group and 3.2% of patients in (C–D) group had
relapse (P = 0.168). Drug side effects in both groups were rather
similar without a significant difference and neither group lead to
discontinuation of the drugs.
CONCLUSION The results of this study suggest that, considering
the similarity in the efficacy in both regimens C–D and DR in
treatment of brucellosis and the usage of Rifampin in regions with
high prevalence of tuberculosis, the C–D regimen is an appropriate
alternative regimen.
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4.14-142
Primary Superinfection of the cystic echinococcosis
M. Belhassen-Garcia1,2, J. Pardo-Lledias1,2, *V. Velasco-Tirado1,2, I. Galindo1, A.
Iglesias-Gomez1,2, L. Fuentes-Pardo1, L. Muñoz-Bellvis3, G. Varela4 and M.
Cordero1,2
1
Hospital Universitario, Medicina Interna, Salamanca, Spain; 2Universidad
de Salamanca, Centro de Investigación de Enfermedades Tropicales, Salamanca, Spain; 3Hospital Universitario, Cirugia Hepatica,Biliar y Pancreatica, Salamanca, Spain; 4Hospital Universitario, Cirugia Toracica,
Salamanca, Spain

OBJECTIVES Human hydatidosis, caused by Echinococcus
granulosus, is a cosmopolite zoonosis that is usually asymptomatic. However, it can become clinically manifest as a complicated
cyst, sometimes as a result of superinfection by other microorganisms. This study aim is to describe the frequency, the clinical
setting and the microbiology of superinfected E. granulosus cysts.
METHODS We reviewed the medical records of all in-patients
with a diagnosis of hydatidosis from January 1996 to December
2007 in the University Hospital of Salamanca, Spain. Cases were
defined as patients with hydatid disease, plus at least one of three
data: (1) drainage of purulent material from the cyst. (2) Culture of
bacterial or fungal pathogens from drainage samples. (3) Bacteriemia associated with clinical and imaging diagnosis of a
superinfected cyst.
RESULTS 503 patients were diagnosed with hydatidosis between
1996 and 2007. Of them, 39 (7.7%) presented a primary
superinfection of hydatid cyst: hepatic in 25 cases (64.1%),
thoracic in 11 cases (28.2%) and 3 (7.6%) in other localizations.
In 8 patients (20%), other hydatid cysts were found besides the
infected one. The mean age was 56.6 ± 18.5 years; 61.5% were
male. The most frequent symptoms and signs were fever (76.9%)
and localized pain (66.7%). Four (10.3%) patients developed data
of severe sepsis, and two of them (5.1%), died. In 3 cases, infection
was documented after programmed surgery in an asymptomatic
patient. Leukocytosis and eosinophilia were detected in 41% and
31% patients, respectively. All patients had been asymptomatic
prior to the development of infection. Patients were treated with
cyst drainage and antimicrobial therapy. Two elderly patients were
successfully treated with antibiotic and antiparasitary treatment
only. Definitive microbiological diagnosis was done in 14 hepatic
cysts (50%) and 4 in other localizations. We detected a higher
frequence of bacterial infection in complicated hepatic cysts (14,
50%). The most frequent causes of super-infected hepatic cyst
were Escherichia coli (4 cases), followed for Streptococcus viridans
(3 cases), Enterococcus sp. (3 cases) and Staphylococcus aureus (2
cases). Polimicrobian infection was detected in 2 (5%). Aspergillus
fumigatus was isolated from in 3 patients with a diagnosis of
superinfected thoracic cyst.
CONCLUSION We found cyst super-infection in 7.7% of the
hospitalized patients with a new diagnosis of hydatidosis. Patients
with pulmonary cysts infected by Aspergillus spp were frequently
asymptomatic at the diagnosis and patients with bacterial superinfection had systemic inflammatory response. The bacteria found
in complicated liver cysts were the same as in pyogenic liver
abscess. No complicated hydatidosis presented without eosinophilia. We can conclude that the superinfection is a frequent debut
form of echinococcosis with high morbid-mortality associated.
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4.14-143
Additional praziquantel treatment in a complicated case with
disseminated echinococcus granulosus
*F. F. Stelma, A. Oude Lashof, C. DeJong, D. Bergmans and S. Lowe
University Medical Centre Nijmegen St. Radboud, Medical Microbiology,
Nijmegen, Netherlands

In December 2008 a 48-year-old female of Moroccan descent was
referred to the Department of Surgery at the Maastricht University
Medical Center for partial hepatectomy due to extensive hepatic
echinococcosis and relapsing cholangitis. At admission the patient
was treated prior to surgery with albendazole 800 mg dd. Due to
persistent bacteriëmia and clinical deterioration, the patient
underwent emergency surgery. The largest infected hydatid cyst,
which rapidly had increased to a diameter of 19 cm, was drained,
and a daughter cyst was resected from the omentum. A cyst in the
left liver lobe was left in situ. Unfortunately some pus spilled into
the abdominal cavity. Post-surgery 50 mg/kg of praziquantel dd
was added to the albendazole treatment in order to be more
effective in the prevention of development of new hydatid cysts in
the abdominal cavity. In spite of adequate antibiotic treatment,
fever persisted and blood cultures with mixed flora, i.e. Enterobacter cloacae, Streptococcus milleri and Veionella spp. were
repeatedly found. Therefore the final hydatid cyst was evacuated
by CT-controlled drainage. The pus was examined by gram-stain
and hydatid hooklets, gram positive cocci and gram negative rods
were observed. Later Pseudomomas auruginosa was cultured.
Post-drainage the fever resolved and the clinical situation ameliorated. The patient is currently still in the intensive care unit.
Praziquantel (PZQ), an anthelmintic pyrazinoisoquinolines, has
been shown to be highly effective against cestode and trematode
infections in humans and animals. In hydatid disease, PZQ
dislocates the adult worms from their intestinal locations. PZQ
further increases the permeability of the tegument of adult worms
and protoscolices for proteolytic enzymes. PZQ has no effect on
intact hydatid cysts, however in combination with albendazole
(ABZ) it exhibits a faster protoscolocidal effect than either drug
applied separately. Further, ABZ absorption has been shown to
increase 8x when given in combination with PZQ. Different
experimental dose regimens have been described for PZQ, however it is unclear what is the most effective regimen in hydatid
disease. The ratio for adding PZQ to the chemotherapeutic
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treatment in this patient will be discussed, as will be the choice of
dose regimen.

4.15 Other infectious and tropical diseases
4.15-144
A case-control study on sero-analysis of Toxoplasma gondii
(TOXO), Cytomegalovirus(CMV), and Herpes simplex virus
(HSV) in women with Spontaneous Abortions (SAs) in Southwest of the Islamic Republic of Iran,2007
*K. Manouchehri Naeini1, M. Esteki Bardeh1, N. Z. Zebardast1, G. A. Shahabi2
and A. Taghriri2,3
1
Shahrekord Faculty of Medicine, Parasitology and Mycology, Shahr-e-kord, Iran; 2Shahr-e-kord Faculty of Medicine, Immunology, Shahr-e-Kord,
Iran; 3Shahr-e-kord Faculty of Medicine, Obstetrics and Gynecology, Shahr-e-Kord, Iran

OBJECTIVES TORCH infections represent a common cause of
complications, including SAs in certain communities. The present
study was conducted to determine the seroprevalence of IgM and
IgG antibodies against TOXO, CMV and HSV infections, the
possible relationship between the agents and SAs, and the
indication and value of TORCH testing for fetal medicine reasons
in this region.
METHODS The investigation was carried out on the 167 women
with recent SAs (case) and 87 women without any history of Bad
Obstetrics History (BOD) (Control) during March to September
2007, using the Enzyme immunoassay kits provided by DIA.PRO
company, Italy. A questionnaire contained such variables as age,
number of previous pregnancies, history of previous abortion,
location of residence, food habits, and the history of contacts with
animals was filled for each of the participants. The processing and
analysis of collected data were accomplished through SPSS ver.
11.5 software and the Chi-square and the logistic regression model
tests.
RESULTS In the case group, the seroprevalence of IgG antibodies
to TOXO, CMV and HSV was 40.1%,93.4% and 91.6%,
respectively. Conversely, the prevalence of these antibodies in the
control group was 42.5%, 97.7% and 90.8% (P > 0.05).
Although no IgM antibodies were found against TOXO and HSV,
these antibodies were present in the sera of 3 cases (1.8%) of the
case group and the same number (3.4%) of the control group.
Among the variables, the logistic regression model showed only a
significant correlation between the presence of anti -Toxo-IgG
antibodies and contact of the case group with cats and with
poultry (P = 0.05, and 0.04, respectively).
CONCLUSION According to the finding of the present study, it is
not likely that the TORCH infections constitute an important and
major cause of SAs in this region of the country. Therefore, in the
case of such cases it is advisable to investigate the other etiologies
of spontaneous abortions other than the TORCH infection.

4.15-145
Jorge lobo, a neglected tropical disease
A. López González
Association Comite Ipiranga, Foz do Iguaçu-Paraná-Brasil, Brazil

BACKGROUND Jorge Lobo’s disease is a neglected dermatological disease effecting the rural areas of the Amazon region. For
years patients did not have access to diagnosis or treatment.
OBJECTIVE To search for new patients of Jorge Lobo’s disease in
the Amazon region, Brazil.
METHOD We followed the ‘‘Matise Theory’’. Once the disease is
diagnosed, the patient goes without fear to the health agent and
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undergoes dermatological control anually. We also used the
‘‘Rastreabilidad’’ principle as a method of diagnosis.
RESULTS From 1997 to 2008 we identified 109 cases of this rare
disease in the Amazon Region (Negro river, Amazona River,
Madeira River, Purus River, Solimões River, Juruá River).
CONCLUSIONS Many think the disease no longer exists, or they
have a very mistaken idea of it. It is important to enhance the
investigation, education and training of health agents (and
patients) to control what everybody in the Amazon region call
‘‘hell disease’’. Fortunately due to the increased number of
Community Health Workers in the red areas it is possible to
control the disease, thus avoiding new cases. We are eager to
establish sanitary and social rules, so that people of the areas
where new cases still occur understand that they mustn’t take
action against the single case, but adopt a collective strategies.

4.15-146
Case management study on ARI in under-fives
C. Castellani
Diocesi Kenge, Kinshasa, Congo

OBJECTIVES To evaluate a case management study of ARI in
under-fives at a pediatric ward in a Kimbau hospital Specifically to
(1) identifying the cases of ARI by sex and age, (2) evaluate
mortality by sex, age, address and nutritional stage, (3) raise
awareness to political authorities on the urgency of garantize
better accessibility in order to reduce mortality for ARI.
METHODOLOGY Case management prospective study during
July 2008. 129 children with cough or difficultly breathing were
assessed according to WHO guidelines. Young infants with fast
breathing and chest indrawing were considered to have severe
pneumonia. 17 children had also signs of severe malnutrition. 18
Children with severe pneumonia received treatment with IM
cefriaxone. 67 Children with non-severe pneumonia had be given
oral antibiotics as co-trimoxazole and amoxicillin for 5 days.
RESULTS Global mortality rate was 3.1%. Mortality rate in first
year of life was 5.6%. Mortality rate in children with severe
malnutrition was 23.6%. Mortality rate in children living in area
of Kimbau was 0.9%. Mortality rate in children from other areas
was 20%.
CONCLUSIONS Effective case management is an important
strategy to reduce pneumonia-related morbidity and mortality in
children. Early recognition and prompt treatment of pneumonia is
life saving. Malnourished children and those living far from the
hospital are at higher risk of getting severe pneumonia. These
children are also at a higher risk of death from pneumonia.

4.15-147
Imported febrile syndrome in patients coming from the
tropics: analysis of the cases attended in the University
General Hospital, Alicante, Spain
*D. Torrus, F. Almazán, D. Piñar, E. Caro, A. Tello and J. Portilla
Hospital General Universitario, Medicina Interna, Alicante, Spain

OBJECTIVE To describe the epidemiological characteristics and
the etiology of the systemic febrile illness in patients coming from
the tropical or subtropical regions.
METHODS Descriptive and retrospective study. We reviewed the
clinical histories of patients with imported febrile syndrome
attended at the University General Hospital of Alicante (Spain)
between 1-07-2000 until 31-12-2008. The information was
introduced in a protocol. Descriptive and bivariate analysis were
performed.
RESULTS We attended 149 patients with systemic febrile illness.
The average age was 35,6 years. Sex: men 57%. Travellers: 60
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(41%), immigrants 88 (59%), mainly VFR. One hundred and five
patients (70.5%) coming from sub-saharan Africa (RR 4.76; 95%
CI: 3.22–7.06; P < 0.0001), mainly Guinea Equatorial (34.9%);
34 (22.8%) patients from Central and South America, mainly
Ecuador (6%) and six cases (4%) from Asia, mainly India. Ninety
five patients (63.8%) were hospitalized, mainly from Emergency
Services (59.7%). The diseases more frequent diagnosed were:
malaria, 64 cases (43%), followed by respiratory infections, 19
cases (12.8%), influenza like syndrome, 13 cases (8.7%), dengue,
7 cases (4.7%), travel diarrhea, 7 cases (4.7%), and urinary
infections, 5 cases (3.4%). Ninety two per cent of malaria cases
coming from sub-saharan Africa (RR 10; 95% IC: 3.6–27;
P < 0.0001) and 71.9% of them were for Plasmodium falciparum.
All dengue cases coming from Central an South America.
CONCLUSION 1. Malaria is the most frequent diagnosis in our
patients with imported febrile syndrome. 2. The risk of suffering
fever and malaria is higher in patients returning from sub-saharan
Africa. 3. Fast disponibility of the malaria parasitological confirmation and greater quickness and flexibility in out patients citation
probably could reduced number of hospital admissions.

and 14 H3N2. The phylogenetic and amino acid sequences
analyses of our H1N1 Isolates showed 99–100% genetic resemblance to A/NewCaledonia/20/99(H1N1) vaccine strain.
RESULTS Most of the Iranian H3N2 isolates varied form A/
California/7/2004 vaccine strain in 20 amino acids of which
positions 189 226 and 227 were located in antigenic sites of HA1
molecule. These substitutions were not observed in any of the
H3N2 subtypes from the same region reported previously.
CONCLUSION In conclusion the H3N2 subtypes strains prevalent during 2005/7 influenza outbreak in southern Iran demonstrated a notable antigenic variation and differed from A/
California/7/2004 vaccine strain.

4.15-148
Evaluation of gabapentin on adults with peripheral
neuropathic pain
*A. Vitas1, K. Zagas1, A. Chalvatzis1 and A. Vitas2
1
Drama General Hospital, Neurokopi Health Center, Drama, Greece;
2
Xanthi General Hospital, Xanthi, Greece

OBJECTIVE The purpose of this study was the evaluation of
gabapentin for the prevention of adult Peripheral Neuropathic
Pain (PNP) with no aggravating factors.
METHODS & MATERIALS67 patients were examined/observed
with no aggravating factors. The evaluation of pain was conducted
with the visual analogue of self-evaluation of pain (0–10 grades).
The 75–300 gr. of gabapentin were provided and follow-up took
place 45 days later. A statistical analysis of the data followed with
the statistical package for the Social Sciences (v.11).
RESULTS The 39 (%) were male with an average (AVG) age of
56 ± 7.3 years and the remaining 28 (%) were female with an
AVG age 57 ± 8.1 (p NS) years old. On their arrival/attendance an
AVG rate of PNP was recorded 8.2 ± 1.2 grades and on the
follow-up 45 days later the corresponding AVG rate was 5.3 ± 1.5
grades, P = 0.0001 (standard mean error 0.67).
CONCLUSIONS The available data imply that the provision of
gabapentin to adults suffering from PNP of varied cause resulted in
a significant relief of pain. At the same time the side effects were
negligible.

4.15-149
Antigenic variations of human influenza virus in Shirz, Iran,
2005–2007
*A. Moattari, H. Ashrafi1, *M. Arabpour and M. Varedi
Shiraz University of Medical Sciences, Dept. of Virology, Shiraz, Iran

INTRODUCTION AND OBJECTIVESInfluenza viruses are major cause of human respiratory infections and are responsible for
pandemics and regional outbreaks around the world. The aim of
present investigation was to determine the prevalent influenza
genotypes during 2005–2007 outbreak in Shiraz, the capital city of
Fars province, Southern Iran, and compare the results obtained
with those of previous study.
METHODS Of 300 pharyngeal swabs collected from influenza
patients, 26 samples were found to be positive by culture and
hemagglutination (HA) assays. Typing and subtyping of the
isolates carried out by using multiplex RT-PCR revealed 12 H1N1

212

ª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

Tropical Medicine and International Health

volume 14 suppl 2 pp 98–247 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
got significantly worse (8.4%, P = 0.02) or did not significantly
improve (-3.3%, P = 0.18,) in the placebo group.
CONCLUSION Both Silibin phospatedylcholine and Silymarin
seem to provide benefit to chronic HCV patients after six months
of treatment compared to placebo. Both provide significant
advantage in improvement of quality of life of chronic HCV
patients compared to placebo. Improvement occurred in the
psychological, physical, impairment domains and health perception and was more in the Silymarin group. While the social domain
got worse in the three groups but the deterioration was significantly less in the Silibin Phospatedylcholine group. Further studies
are needed using higher doses, prolonged administration and use in
adjuvant with antiviral drugs.

4.15-151
Risk factors for Epstein-Barr virus infection in Ghanaian
children

4.15-150
Effectiveness of silybin -phospatidylcholine (IdB1016)
complex or silymarin in improving clinical outcome and
quality of life in HCV chronic liver disease
*A. Hassan1, M. Ragheb1, M. Tawfik2 and A.-W. Hassan1
1
Suez Canal University, Medicine - Tropical & Infectious Diseases, Ismailia, Egypt; 2Suez Canal University, Community Medicine, Ismailia, Egypt

OBJECTIVES To assess the effectiveness of silybin-phosphatidylcholine complex (IdB1016) or regular silymarin in improving
clinical outcomes and quality of life (QoL) in chronic hepatitis C
patients (CHC).
METHODS This study is a randomized double-blind, placebo
controlled clinical trial. One hundred and ninety four CHC
patients were randomly assigned to receive either silybin-phosphatidylcholine (group I), or silymarin (group II), or placebo
(group III. Participants had baseline and 6 months follow-up for
clinical, ultrasonographic, blood tests and QoL assessments using
33-items questionnaire based on (SF-36) adapted to Arabic.
Results Sixty-one patients in group I, 63 in the group II, and 55
in group III completed the 24 weeks treatment trial. Pruritus was
the only significantly less frequent symptom in the silybin
phosphatidyl choline group compared to silymarin (P = 0.03) and
placebo groups (P = 0.004) and there was no significant differences in frequency of any signs between the groups. There were
also no statistically significant differences in liver function tests,
Child Pugh grades, ultrasonographic findings or blood indices
between the three groups. The percentage of patients with
improvement in QOL at the end of treatment was, higher among
the silybin phosphatidyl choline and silymarin groups versus the
placebo group in the social domain (52.5%, 52.4% vs. 20%
respectively), the psychological domain (73.8%, 71.4% vs. 50.9%
respectively), the physical domain (63.9%, 79.4%, vs. 27.3%
respectively), impairment domain (55.7%, 76.2%, vs. 47.3%
respectively) and health perception domain (63.9%, 68.3%, vs.
45.5% respectively). While these differences were statistically
significant (0.02–0.001), the magnitude of change was only
apparent between the treatment groups versus the placebo group.
At the end of treatment there was significant worsening of the
Social domain (P = 0.01) and psychological domain (P < 0.05) in
the placebo group. While there were no significant change in these
domains among the Silibin phosphatedyl cholone and Silymarin
groups. The physical domain and health perception domain
improved among the Silibin phosphatedyl cholone group (-9.7%,
P = 0.02 and -7.7%, P = 0.003 respectively) and silimaryn group
(-18.7%, P < 0.001 and 11.1%, P < 0.001 respectively) but they
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*C. Kreuzberg1, B. Kreuels2, G. Luechters3, S. Adjei4, P. Buggisch5, M. Fischer1,
H. Zeeb6 and J. May7
1
Hamburg Military Hospital, Section for Tropical Medicine at the Bernhard-Nocht -Institute for Tropical Medicine, Hamburg, Germany; 2University Medical Centre Hamburg-Eppendorf, Section for Tropical Medicine,
Hamburg, Germany; 3University of Bonn, Center for Development Research, Bonn, Germany; 4Ministry of Health, Ghana Health Service District
Health Directorat, Agona, Ashanti Region, Ghana; 5Institute for Interdisciplinary Medicine, Center of Infectious Diseases and Day Care Clinic,
Hamburg, Germany; 6University of Mainz, Institute of Medical Biostatistics, Epidemiology and Informatics, Mainz, Germany; 7Bernhard-NochtInstitute for Tropical Medicine, Infectious Diseases Epidemiology, Hamburg, Germany

OBJECTIVES Epstein-Barr-virus infection (EBV) is the cause of
infectious mononucleosis and plays an important role in the
development of Burkitt¢s lymphoma (BL). The role of plasmodium
falciparum infection and malaria on the risk and development of
EBV has not been completely solved and epidemiological studies
are lacking. This prospective nested case-control study aimed at
identifying risk factors for EBV-infection among infants living in
an area holoendemic for malaria in rural Ghana.
METHODS We tested 556 children who were followed since their
age of 3 months in a randomized controlled trial for extended
intermitted preventive antimalarial treatment with sulfadoxinepyrimethamine (IPTi) for markers of EBV infection at the age of
15 months. Possible socioeconomic risk factors for EBV infection
were addressed using a standardised questionnaire. History of
sickness, parasite load and hemoglobin (Hb) levels were assessed
through a monthly follow-up with passive case detection. Characteristics of EBV positive and negative participants were compared using Fisher¢s exact test and T - or non-parametric Wilcoxon
test. Binary logistic regression was used to construct a predictive
model for EBV infection.
RESULTS 256 (45.8%) of the 556 children had detectable EBVIgG antibodies at the age of 15 months. Prophylactic treatment
with sulfadoxine-pyrimethamine and a high financial status were
associated with a protection from EBV infection (OR 0.7 [95% CI:
0.5–0.9]; OR 0.6 [95% CI: 0.4–0.9]). Having had at least one
malaria episode, high parasitemia and lower mean Hb appeared as
factors associated with a significant increased risk for EBV
infection in the crude analysis (OR 1.6 [95% CI:1.1–2.2]; OR1.8
[95% CI: 1.3–2.8]; mean Hb 9.9 versus 10.1, P = 0.007). Having a
malaria infection at the time of serological testing or one month
before however was not significantly associated with a positive
EBV-IgG antibody test results (OR1.4 [95% CI: 0.8–2.8];
OR = 0.9 [95% CI: 0.5–1.6]). Using a logistic regression model,
the chance of EBV infection was found to be associated with the
status of prophylactic treatment with sulfadoxine-pyrimethamine,
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gender, birthmonth, financial status, the number of malaria attacks
with high parasitemia and the mean Hb.
CONCLUSION Besides socioeconomic factors malaria parasitemia seems to be an important risk factor for the development of
EBV infection in early childhood. Malaria prevention might
therefore also play a role for protection from EBV infection.

4.15-152
Identification of human rhinovirus C in Brazilian patients with
cystic fibrosis
*R. M. Zerbinati1, A. F. Tateno1, C. M. Oliveira1, R. M. Romão1,
M. B. de Almeida2, J. C. Rodrigues2, C. S. Pannuti1 and L. V. R. da Silva Filho1,2
1
Instituto de Medicina Tropical de São Paulo - USP, Laboratorio de
Virologia, São Paulo, Brazil; 2Faculdade de Medicina - USP, Instituto da
Criança, São Paulo, Brazil

OBJECTIVE The Human rhinovirus is one of the most important
respiratory viruses with more than 100 known serotypes, divided
into two groups A and B. A newly identified group, called Human
rhinovirus C, has been associated with severe respiratory tract
infections. The purpose of this work was to identify the newly
human rhinovirus C in samples obtained from patients with cystic
fibrosis and describe the clinical findings in this group.
METHODS & MATERIALSFour hundred and eight nasopharyngeal aspirate or nasal blow samples were collected from 103
children with cystic fibrosis during scheduled and unscheduled
visits. Nucleic acid extraction was performed by Qiamp Viral
RNA kit and synthesis of cDNA by High Capacity cDNA kit.
Detection of human rhinovirus cDNA was obtained by real time
PCR and characterization of the rhinovirus group performed by
5’NCR sequencing, using ABI 377 automated sequencer. The
phylogenetic analysis was performed using Bioedit and PAUP
softwares. Statistical analysis was performed by SPSS v. 10
software.
RESULTS The identification of at least one respiratory virus was
obtained in 199 samples (48.7%). Hospital admissions occurred in
31 occasions, but identification of a virus was not associated with
admission. The human rhinovirus was identified in 140/408
samples (34.1%) Sequencing was performed in 93 samples and
rhinovirus C was identified in 14 samples (15.05%). Among the
patients with human rhinovirus C, exacerbation of respiratory
diseases was detected in 7 cases (50%), and 3 were admitted to the
Hospital (24.1%). The main reported symptoms were coryza (7
patients), nasal obstruction (6 patients), dry cough (2 patients) and
fever (3 patients).
CONCLUSIONS These data indicate the presence of the newly
group of human rhinovirus (Rhinovirus C) among our patients.
Rhinovirus C identification in cystic fibrosis children may be
associated with increased risk of hospitalization. More studies are
necessary to define the clinical impact of human rhinovirus C
infections.

4.15-153
Identification of human coronavirus among Brazilian children
with cystic fibrosis
*R. Zerbinati1, A. F. Tateno1, C. M. Oliveira1, R. M. Romão1, M. B. de Almeida2, J.
C. Rodrigues2, C. S. Pannuti1 and L. V. R. da Silva Filho2,1
1
Instituto de Medicina Tropical de São Paulo - Universidade de São Paulo,
Laboratorio de Virologia, São Paulo, Brazil; 2Faculdade de Medicina - USP,
Instituto da Criança, São Paulo, Brazil

OBJECTIVE Human coronavirus has been associated with upper
respiratory illness and occasionally lower respiratory tract disease
in susceptible populations. The aim of this study was to investigate
the presence of human coronaviruses (OC43, 229E, HKU1 and
NL63) in pediatric patients with cystic fibrosis.
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METHODS Four hundred and eight nasopharyngeal aspirate or
nasal blow samples were collected from 103 children with cystic
fibrosis during scheduled and unscheduled visits. Nucleic acid
extraction was performed by Qiamp Viral RNA kit and synthesis
of cDNA by High Capacity cDNA kit. Human coronavirus was
identified by RT-PCR with generic primers and amplicon detection
obtained by capillary electrophoresis. Determination of species
was performed by amplicon sequencing using an ABI377 automated sequencer.
RESULTS Human coronavirus (hCoV) was detected in 19/408
samples (4.65%). Sequencing was performed in 16 samples.
Human coronavirus OC43 was identified in 5 (31.25%) samples,
229E in 1 sample (6.25%), HKU1 in 4 (25%) and the NL63 in 6
samples (37.5%). The age distribution was similar among different
hCoV species. Co-infections were identified in 6 samples (31.5%),
mainly with rhinovirus (4 cases). Exacerbation of respiratory
disease was diagnosed in 142/408 occasions (6/19 occasions when
hCoV was identified). Hospital admission occurred in 31 occasions
(2 with hCoV +). Main symptoms in hCoV positive patients were
coryza (47%), nasal obstruction (31%), dry cough (21%) and sore
throat (16%). Respiratory exacerbation was diagnosed among
50% of patients with identification of hCoV NL63.
CONCLUSION We found the newly described species of hCoV
among our cystic fibrosis children. Symptoms are mainly related to
the upper airway and we did not find an association of a given
species with an increased risk of respiratory exacerbation or
hospital admission.

4.15-154
Epidemiology of viral pneumonia among young children
admitted to hospital in rural Mozambique
*C. O’Callaghan1,2, N. Dı́ez1,2, Q. Bassat1,2, L. Morais2, S. Machevo2,3,
T. Nhamposa2,4, S. Sanz1, P. Alonso1,2 and A. Roca1,2
1
Universitat de Barcelona, Centre de Recerca en Salut Internacional de
Barcelona (CRESIB), Hospital Clı́nic/IDIBAPS, Barcelona, Spain; 2Centro
de Investigaçao em Saude da Manhiça, Manhiça, Maputo, Spain;
3
Universidad Eduardo Mondlane, Facultade de Medicina, Maputo,
Mozambique; 4Ministerio de Saúde, Institut Nacional de Saúde, Maputo,
Mozambique

OBJECTIVES The role of viruses in pneumonia remains poorly
studied, especially in Sub-Saharan Africa, where pneumonia causes
almost one million deaths annually in children under 5 years of
age. The aim of our study was to describe the epidemiology of viral
pneumonia among hospitalised children under five years of age in
rural Mozambique, a malaria endemic area with a high prevalence
of HIV infection.
METHODS During the 12 months (September 2006–2007) of
hospital-based study, a nasopharyngeal aspirate (NPA) was
collected to all children <5 years admitted with symptoms of
severe pneumonia to diagnose twelve respiratory viruses [Influenza
A (Flu A) and B (Flu B), Respiratory Syncytial Virus A (RSV A)
and B (RSV B), Rhinovirus (RV), Advenovirus (AdV), human
Metapneumovirus (hMPV), Parainfluenza virus 1, 2, 3 and 4
(PiV1, PiV2, PiV3, PiV4) and Enterovirus (EV)] by MultiplexNested-PCR. Moreover a blood sample to determine invasive
bacterial infection (IBI) was taken, and from children with fever a
finger prick blood sample was obtained to determinate presence of
malaria parasites. HIV-testing was offered to study children. The
statistical analysis was performed using STATA software (version
10.0). Proportions were compared using Chi-square test and odds
ratios and 95% confidence intervals (95% CI) were estimated
using logistic regression.
RESULTS NPA were collected from 807 children. Almost half of
the samples were positive for at least one of the 12 viruses tested.
In 20% of all viral infections more than one virus was isolated.
ª 2009 The Authors
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The most prevalent viruses were RV (n = 196), AdV (n = 102),
RSV (n = 50), hMPV (n = 39) and Flu (n = 39). Viral infections
were seasonal concentrating in the rainy and warm season. 11%
(38/345) of viral infected children had concomitant IBI, 15% (57/
389) had malaria parasites and 23% (59/261) were HIV-infected.
Frequency of RSV infection among viral cases was lower when
concomitant infections occurred at the same time: 4% vs. 14%
(P = 0.023) for malaria parasites and 5% vs. 18% (P = 0.005) for
HIV infection and a trend was also observed for IBI (3% vs. 12%;
P = 0.073). In-hospital mortality of viral cases was 9% (31/359),
and two thirds of these deaths occurred in children with no
concomitant infection (bacterial or malaria). For children with
HIV results, HIV infection was present in 58% (7/12) of deaths.
CONCLUSION Our results underlined the importance of viral
infections in the burden of disease and associated mortality in rural
Mozambique, especially among children HIV-infected. Malaria
and bacterial co-infections among viral cases were common.
Overall importance of RSV increased in the absence of other coinfections among cases. Data presented here should be considered
in evaluating clinical management and disease prevention strategies in Mozambique and other African malaria endemic countries
with high prevalence of HIV-infection.

4.15-155
Prevalence of Human metapneumovirus (HMPV) in children
with asthma and wheezing in Shiraz – Iran
*A. Moattari1, S. Aleyasin2, M. Arabpour1 and A. Ghanbari1
Shiraz University of Medical Sciences, Dept. of Virology, Shiraz, Iran;
2
Shiraz University of Medical Sciences, Dept. of Pediatrics, Shiraz, Iran

1

INTRODUCTION Human metapneumovirus infection plays an
important role in the pediatric respiratory infections.
OBJECTIVE The aim of this study was to determine the
relationship between asthma, wheezing and bronchitis in hospitalized children.
METHOD Nasal pharyngeal swabs obtained from 120 children
aged 1–60 months, hospitalized during a one year period, were
tested for the hMPV by RT-PCR.
RESULT hMPV was detected in 20 (16.6%) of patients suffering
from wheezing. In some patients in addition to wheezing 10.8%
and 5.8% had asthma and bronchitis respectively.
CONCLUSION our data suggested that hMPV infection in this
associated with infantile, wheezing asthma and bronchitis in
Shiraz-Iran. Our finding are consistent with those of several
reports from other parts of the world.

4.15-156
Study on the role of cytomegalovirus in the promotion of
acute myocardial infarction
*H. Honarmand1 and Z. Zareichian2
1
Guilan university of medical sciences, School of paramedical sciences,
Langroud, Iran; 2Guilan University of medical sciences, 22 aban hospital,
Lahijan, Iran

INTRODUCTION Acute myocardial infarction (MI) is one of the
main causes of morbidity and mortality in human. Several
predisposing factors such as Chronic and persistent infections have
been known for atherosclerosis of coronary arteries. Cytomegalovirus is one of the main human pathogen, the cause of chronic
and persistent viral infections, like other human herpsevirus.
OBJECTIVE To study 100 patients who have suffered an acute
heart attack in comparison with 63 control individuals who match
by gender and age.
METHOD AND MATERIALSAll specimens (100 sera of patients
and 76 sera of control individuals) were examined by a commerª 2009 The Authors
Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

cial quantitative cytomegalovirus IgG - ELISA kit (Euroimmuno
made in Germany) simultaneously. All results were analyzed by
chi-square statistic test.
RESULTS 82% of patients were seropositive with average titer
123.8 RU/ML and 18% of them were seronegative with average
titer 15.2 RU/ML. 58% of patient were heavy smoker and 14% of
them were addict. previous history of some disease in recent past
years were as: 69% with chest infections, 23% with acute febrile
diseases, 56% with heart diseases, 68% with hypertension.
CONCLUSIONS By considering the percentage of respositivity
rate and average serum antibody, analysis shows a significant
relationship between seropositivity to cytomegalovirus in patient
verus control group.

4.15-157
Perception of cholera and anticipated acceptance of an oral
cholera vaccine in periurban and rural communities of
Zanzibar
C. Schaetti1, *S. M. Ali2, A. M. Khatib3, R. Hutubessy4, C.-L. Chaignat5 and
M. G. Weiss1
1
Swiss Tropical Institute, Public Health and Epidemiology, Basel, Switzerland; 2Public Health Laboratory Ivo de Carneri, Chake-Chake, Pemba,
Tanzania; 3Ministry of Health and Social Welfare of Zanzibar, Zanzibar,
Tanzania; 4World Health Organization, Initiative for Vaccine Research,
Geneva, Switzerland; 5World Health Organization, Global Task Force on
Cholera Control, Geneva, Switzerland

OBJECTIVES Vaccine coverage for effective control requires that
health systems ensure access and that people are willing and able
to use available vaccines. Cultural experience and ideas about the
cause and spread of cholera are likely to affect willingness of the
population to use an oral vaccine made available in a recent
campaign in periurban communities of Zanzibar and in rural
Pemba. An ongoing study is examining sociocultural perceptions
and other features of cholera, and how they affect acceptance and
demand for an oral cholera vaccine.
METHODS Qualitative and quantitative methods were used in a
cultural epidemiological study with locally adapted EMIC interviews in a survey of 360 adult community residents. The effects of
community experience and cultural concepts of cholera illness,
with particular consideration of categories of distress, perceived
causes, and prior help seeking on vaccine acceptance were studied.
Both gender and periurban/rural differences were analysed.
Anticipated vaccine acceptance from the survey was compared
with rates of vaccine coverage.
RESULTS Anticipated vaccine acceptance of 94% was substantially higher than preliminary findings of 58% overall in the
vaccination campaign. Features of cholera were well-recognised in
these communities, and cholera was distinguished from other types
of diarrhoeal illness. Perceived causes emphasised a biological basis,
rather than traditional cultural concepts. Government-run primary
health care clinics were preferred treatment options for cholera.
CONCLUSION Findings show that in a well-publicised campaign, intent to accept a vaccine differs from actual acceptance.
Prospective study of illness explanatory models may help to
identify those more likely or less likely to accept the vaccine. These
data complement findings in the ongoing post-vaccination study
comparing those who were and were not vaccinated in the
campaign. In addition to health system effectiveness to make
interventions available, attention is needed to cultural concepts of
cholera affecting vaccine acceptance. Findings are contributing to
planning by the Ministry of Health and Social Welfare of
Zanzibar, and the approach for studying cultural features of
vaccine acceptance is applicable elsewhere.
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4.15-158
Non-venereal treponematoses: neglected or eradicated?
*F. Marcellus1, R. Hagen1 and S. Talhari2
German Forces Military Hospital, Department of Tropical Medicine, Hamburg, Germany; 2Fundacao de Medicina tropical, Department of Dermatology, Manaus, Brazil
1

Yaws (T. pallidum subsp. pertenue), Pinta (T. carateum) and
endemic Syphilis (T. pallidum subsp. endemicum) are non-venereal
treponematoses. It is now more or less forgotten that the first mass
penicillin- based eradication campaign of the 1950s, treponematoses, had been highly endemic in many tropical countries
especially among children. During this campaign more than 50
million patients were treated worldwide in 46 countries with
penicillin since 1954. After this first coordinated programme
against a special group of infectious diseases, non-venereal
treponematoses were considered to be eradicated for more than a
decade. Unfortunately, this initial success was not of long
duration. The deterioration of formally established surveillance
systems, accompanied by growing pauperization of the population
in many overcrowded areas of the so-called ‘‘Third World’’,
especially in South East Asia and West Africa, led to a renaissance
of these infectious diseases. For instance, more than 6000 new
cases of yaws have been detected in Indonesia only in 2006.
According to the last estimation of WHO made in 1996, there are
presently more than 2.5 million suffering from non-venereal
treponematoses worldwide. As with syphilis the non-venereal
treponematoses take a stage-dependent clinical course, while the
stages considerably differ concerning the severity of their clinical
appearances. Signs are variable and include depigmentated lesions
in the late stages of pinta, exulcerated gummatous osteoperiostitis
seen in the third stage in yaws, which lead not only to focal cortical
rarefaction and periosteal changes affecting the long bones (‘‘sabre
tibia’’) and to mutilating and disfiguring exostoses of the maxillary
bones and the hard palate known as ‘‘goundou’’. All non-venereal
treponematoses have in common, that their causative organisms
can neither be differentiated morphologically nor serologically
from each other. Thus they can not be distinguished from the
causative agent of syphilis, Treponema pallidum. Only moleculargenetic methods detect some minimal phylogenetic differences
between different T. pallidum subspecies, as shown in the last
years, but this did not yet enable further differentiation of these
subspecies diagnostically. As in Syphilis, the spirochaetes of the
non-venereal treponematoses can be found in scrapings from
serous fluid of the primary lesions by simple dark-field microscopy.
Serologically stage-dependent antibody formation can be detected
in all treponema specific and non-treponema specific screening and
confirmation methods as in routine syphilis tests. Long-acting
penicillin as Benzathine penicillin G is the drug of choise and given
as a single intramuscular injection for all endemic treponematoses.
Treatment in the early stages will result in complete cure of
manifestations. This treatment scheme is also recommended by
WHO for the entire population if the prevalence of clinical active
infection in the whole community is over 10%.

4.15-159
Salmonella sepsis as relevant neglected disease in children
with febrile illnesses in Ghana
*F. Marks, F. Huenger, N. Sarpong, Z.-Y. Xu, C. G. Meyer, M. O. Favorov,
Y. Adu-Sarkodie and J. May
Bernhard Nocht Institute for Tropical Medicine, Infectious Disease
Epidemiology, Hamburg, Germany

INTRODUCTION In Africa, fever is frequently considered synonymous with malaria and is treated accordingly. Consequently,
non-plasmodia agents responsible for invasive infections and coinfections with malaria may remain unrecognized. The disease
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burden of Salmonella enterica including typhoid fever caused by
the serovar Typhi is still largely unknown.
METHODS A survey was performed in a rural hospital in the
Ashanti Region, Ghana, to estimate the burden of Salmonella
infections. Approximately 70,000 individuals have access to the
hospital. Between May 2007 and Nov 2008 7438 children under
15 years of age corresponding to 11 592 single visits were
enrolled. Blood culture was performed in 1174 children under
15 years admitted to the hospital with fever or current history of
fever (past 72h).
RESULTS Contaminants were found in 9% and about 22% of the
blood cultures were positive for pathogenic bacteria strains. S.
enterica was isolated in more than half of the positive cultures
resulting in incidences of 20/1000 and 1.1/1000 for non-typhoid
salmonellosis and typhoid fever in children under 5, respectively.
The total incidences for children up to 15 years of life were 8.8/
1000 and 0.7/1000. Different risk factors for the infection with S.
enterica were assessed. Plasmodium falciparum parasites were
found in 28% of positive blood cultures.
DISCUSSION Our study demonstrates that invasive Salmonella
infections constitute a significant neglected problem in Ghana,
which might reflect other parts of West Africa. Introducing TF
vaccines for children should be considered. More research on the
development and testing of vaccines against non-typhois salmonellosis should be performed.

4.15-160
Helicobacter pylori infection in Peruvian birth cohort born in
2007
*M. Saito1,2, W. Checkley2, D. Queiroz3, L. Cabrera2, G. A. Rocha3, J. Balqui1,
T. F. Soares3, M. H. Jahuira1, H. Windle4, D. Kelleher4, J. E. Crabtree5 and
R.H. Gilman1
1
Universidad Peruana Cayetano Heredia, Microbiologia, Lima, Peru;
2
Asociacion Benefica PRISMA, Lima, Peru; 3Universidade Federal de
Minas Gerais, Belo Horizonte, Brazil; 4Trinity Centre for Health Sciences,
St. James’s Hospital, Clinical Medicine, Dublin, Ireland; 5Leeds Institute of
Molecular Medicine, Leeds, United Kingdom

OBJECTIVES A cohort study was conducted to evaluate Helicobacter pylori (HP) infection status in Peruvian newborns and
compared with the data from the same community in 1989.
METHODS A cohort of 216 newborns in a shanty town of Lima
were followed up to two years by bi-weekly household interview,
anthropometric measurements, blood and stool sampling started
in 2007. Urea breath tests (UBT) were performed to estimate the
HP infection status every two to three months for the infant and
once for mother.
RESULTS Within 216 cohorts (317 person-years), 832 UBT were
performed (mean number of the tests: 3.8) from 6 months to
24 months of age and 583 results (70%) were positive. Within 186
infants who had two or more UBT tests, 184 had at least one UBT
positive result during the follow-up period. The positivity of the
first UBT performed by 7 months of age was 76% and similar as in
study in 1989 (71%). Recent cohorts did not show the decrease in
the infection rate at 12-13 months of age which was seen in the
prior study (77% vs 58%, P = 0.006). The UBT results of infants
were not statistically associated with the mother’s UBT results
which was 84% positive (P = 0.38) or the hematocrit level of the
mother.
CONCLUSION HP infection seems to be highly prevalent and
almost all children get infected sometime in very early in life in this
Peruvian shanty town regardless of an improvement in nutrition
and sanitation. Funded by the EU CONTENT Framework VI
project INCO-CT-2006-032136.
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4.15-161
Clinical presentation of severe leptospirosis: retrospective
analysis of cases requiring intensive care treatment
*B. Sandberger de Canas, J. Cramer, G.D. Burchard and S. Kluge
University Medical Center Hamburg-Eppendorf, Section Tropical Medicine, Hamburg, Germany

INTRODUCTION Leptospirosis is an acute zoonotic disease
occurring worldwide. Clinical features vary from subclinical
infection via self-limiting febrile illness to severe and complicated
disease with multiorgan failure and high risk of fatal outcome.
METHOD Here, we report a case series of four patients with
leptospirosis requiring intensive care treatment analysed retrospectively between 2005 and 2008.
RESULTS Three cases acquired infection during leisure activity in
Hamburg, one patient was canoeing in the state of MecklenburgWestern Pomerania. All four patients were male, median age was
52 (range 46–52). At an average of five days (range 4–6) before
hospital admission, patients became symptomatic with sudden
onset of fever and mild hypotension. Upon hospitalization, all
patients presented with jaundice (mean total bilirubin 13.4 mg/dl;
range 2.8–25.7), renal failure (mean creatinine 4.5 mg/dl; range
1.3–5.8) and significant hemorrhages fulfilling criteria for Weil’s
disease. Three patients presented with rhabdomyolysis defined as
myalgias plus CK-elevation five times upper normal limit (mean
CK 4.591U/l; range 2.210–7.426). All patients experienced olig-/
anuria with one patient requiring prolonged continuous venoveneous hemofiltration. Mechanical ventilation was necessary in
three patients. One patient died of cerebral mass bleeding eight
days after hospital admission. Two of the surviving three patients
required long-term intensive care treatment of 28 and 33 days,
respectively. Diagnosis was confirmed by complement binding
reaction in three and PCR in one patient.
CONCLUSIONS Leptospirosis may be a serious and potentially
fatal disease. Infection with leptospira has to be suspected in
patients presenting with acute onset of fever followed by jaundice,
renal failure and/or hemorrhages. Half of the cases including the
fatal case acquired the infection in their own yard. Treatment of
choice in severe cases is benzylpenicillin, ampicillin or ceftriaxone.

4.15-162
Anti-Yersinia pestis seroprevalence in dogs, a new valuable
marker for plague surveillance in Madagascar
*M. Rajerison, M. Ratsitorahina, L.A. Ralafiarisoa, S. Chanteau and L. Rahalison
Institut Pasteur De Madagascar, Ambatofotsikely, Antananarivo,
Madagascar

OBJECTIVE A selected marker for plague surveillance in Madagascar, human and rodent’s anti-F1 seroprevalence are not
necessarily representative of Yersinia pestis transmission. Plague is
often fatal without prompt treatment. In that case, human serology
didn’t reflect plague situation. After epizootic, only resistant
rodents or those who have not infected were trapped and tested.
Rodent serology didn’t represent epizootic extent. Thus, it was felt
desirable to search for a satisfactory marker. Dog obtain plague
infection through infected flea-bites or consumption of infected
rodent. Most are resistant and develop antibodies to Y. pestis
which may persist for several months. Consequently, dog serology
can be used as a marker for plague. The aim of this study is to
evaluate in canine sera the developed dipstick for the detection of
specific circulating plague antibody and then evaluate the serology
of dog as a marker for the surveillance of this disease.
METHODS Dogs and rodents sera were collected at plague
endemic foci or no. Serum samples were tested for plague
antibodies, using the rapid immunochromatographic test and

ª 2009 The Authors
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checked by ELISA. Dog and rodent serology was been compared
to show epizootic extent. The correlation of dog serology with case
of human plague was been studied.
RESULTS Dipstick for plague antibody detection was a specificity
of 98% and a sensitivity of 92% with canine sera. This study was
not completely finished, but our results on dog serology by ELISA
in a few plague endemic foci showed that dog seroprevalence
ranged from 14 to 75% in village with intermediate endemicity
and from 43 to 100% in village with high endemicity. These
seroprevalences depend on age (P = 0.001) but not on sex of
animal. The most exposed to Y. pestis infection was the group
aged up to 1 year.
CONCLUSION It was concluded that dog seroprevalence correlates with plague endemicity level. Dog serology could be used as a
marker for plague surveillance. Before plague season, it could be
used for the detection of plague risk in inactive focus at endemic
area. After outbreak, dog serology could give indirect evidence of
human plague when there was no sample available for biological
confirmation. This marker is cost-beneficial and easy to implement
on a large scale.

4.15-163
Shigellosis and a broken heart
*G. Burchard1,2 and H. Sudeck2
Institute for Tropical Medicine, Hamburg, Germany; 2Hospital, Hamburg,
Germany

1

INTRODUCTION Two days after returning from a stay in
Ghana, a sixty-three year old woman was admitted to hospital due
to febrile and profuse diarrhoea. She reported a marked worsening
of her general condition the day before and had noted bloody
stools. Malaria ‘‘prophylaxis’’ was done with locally bought
Artesunate 1 Tabl. Daily. She was a known diabetic treated with
Glibenclamide and Metformin and was receiving 100 lg of
Thyroxin daily. Physical examination revealed exsiccosis and a
temperature of 40  C, and a had low Bp (70/40) and tachycardia
(120/min). She was under significant stress, felt dizzy and
complained about severe insomnia the nights before.
INVESTIGATIONS Thick and thin films were taken, coming
back negative. Clinical chemistry showed ESR 38, CRP 444 mg/l,
Potassium 2.9 mmol/l INR1,2, ASAT 62 U/l, LDH 301 U/l,
Glucose, Kreatinin and Potassium after substitution were normal.
TREATMENT Patient received adequate fluid replacements and
was treated with Ciprofloxazin 400 mg i.v. bd after stool- and
bloodcultures had been taken.
CLINICAL COURSE During the night the patient complained
about severe retrosternal pain and was emotionally under constant
stress. ECG showed loss of R in the anterior leads and increasing
elevation of the ST segment in V1-V6, III, aVF and a positive
cardiac troponin T level. After further cardiological workup
comprising echocardiograms and angiography finally she was
diagnosed as suffering from Tako -Tsubo cardiomyopathy.
Metoprolol and an ACE inhibitor were added to her treatment,
ciprofloxacine continued. Stool cultures showed growth of Shigella
flexneri on day 2 after admission.
DISCUSSION The case definition of tako-tsubo disease comprises
the following aspects: (1) transient hypokinesis, dyskinesis, or
akinesis of the left ventricular mid-segments with or without apical
involvement; the regional wall motion abnormalities extend
beyond a single epicardial vascular distribution, (2) absence of
obstructive coronary disease, (3)new electrocardiographic abnormalities, (4) absence of pheochromocytoma or myocarditis. A
significant emotional or physical stressor typically precedes the
development of the takotsubo cardiomyopathy (TCM). Stressors
include learning of a death of a loved one, bad financial news, legal
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problems, newly diagnosed significant medical condition or also
toxins. For this the syndrome has also been named broken heart
disease. The exact etiology of Tako-Tsubo cardiomyopathy
(TCM) is still unknown, but several theories have been proposed
and are being investigated.

4.15-164
The antimicrobial peptide RNase 7 protects travellers from
Staphylococcus aureus infection of the skin
*P. Zanger1, J. Holzer1, R. Schleucher2, H. Steffen3, B. Schittek4 and S. Gabrysch5
1
Eberhard-Karls-Universität Tübingen, Institut für Tropenmedizin, Tübingen, Germany; 2Tropmed-Ruhr, Bochum, Germany; 3Rentschler Biotechnologie, Laupheim, Germany; 4Eberhard-Karls-Universität Tübingen,
Universitäts-Hautklinik, Tübingen, Germany; 5London School of Hygiene
and Tropical Medicine, Department of Epidemiology and Population Health, London, United Kingdom

matched controls. The data were analysed with paired t-test and
multivariable conditional logistic regression.
RESULTS Expression of RNase 7 was found to be 64% higher in
unaffected skin of controls compared to unaffected skin of cases
(95% Confidence Interval 17–131%; P = 0.007). This association
remained stable after controlling for Staphylococcus aureus nasal
carriage, smoking, level of accommodation and history of allergy.
No such association was present for human beta-defensin 2 or 3.
CONCLUSION In conjunction with existing evidence on its
presence at high levels in healthy epidermis, the antimicrobial
peptide RNase 7 appears to confer protection against Staphylococcus aureus infection of the skin.

4.15-165
Genetic diversity of Entamoeba histolytica in Spain

OBJECTIVES Staphylococcus aureus is a major cause of skin
infections, frequently reported in the context of travel to the
tropics and subtropics. Antimicrobial peptides in human skin are
believed to play an important role in innate defence against
intruding pathogens. This study aimed to clarify whether their
baseline expression influences the propensity of healthy individuals
to develop Staphylococcus aureus infections of the skin.
METHODS Using Real-Time-PCR technique and a prospective
case-control design, we determined the expression of mRNA
coding for human beta-defensin 2 and 3 as well as RNase 7 in
unaffected skin of 20 travellers returning with Staphylococcus
aureus-positive skin infection (cases) relative to levels in 40
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*M. Gutiérrez-Cisneros1, T. Gárate1, R. Cogollos1,2, J. Cuadros3, R. LópezVélez4, P. Martı́n-Rabadan5, M. Subirats6, F.J. Merino7, E. Amor8, R. Martı́nezRuı́z9, A. Blanco1, B. Bailo1 and I. Fuentes1
1
ISCIII, Parasitology, Madrid, Spain; 2H. Móstoles, Microbiology, Madrid,
Spain; 3H. Prı́ncipe de Asturias, Microbiology, Madrid, Spain; 4H. Ramón y
Cajal, Microbiology, Madrid, Spain; 5H. Gregorio Marañon, Microbiology,
Madrid, Spain; 6H. Carlos III, Microbiology, Madrid, Spain; 7H. Severo
Ochoa, Microbiology, Madrid, Spain; 8H. Clı́nico de San Carlos, Microbiology, Madrid, Spain; 9CEP Argüelles (H.U. Puerta de Hierro-Majadahonda), Microbiology, Madrid, Spain

INTRODUCTION Prior studies have examined the link between
the genotype of Entamoeba histolytica and virulence. This study
was designed to assess the different genotypes of this parasite
according to the clinical symptoms produced and their geographic
origin.
METHODS & MATERIALS Fifty-eight E. histolytica clinical
isolates were examined by nested PCR performed using specific
primers targeted at tRNA-linked polymorphic DA loci. The PCR
products were directly sequenced in an ABI-PRISM system and
aligned using the Bioedit program. The symptoms shown by the 58
patients with amoebiasis were hepatic abscess in 30, amoebic
dysentery in 18, no symptoms in 7 patients and abdominal pain in
2. Thirty-nine patients were men and 19 women. Twenty-nine
patients were immigrants from regions where the disease is
endemic: 11 from South America (5 from Colombia and 6 from
Ecuador) and 18 from Sub-Saharan Africa (including 15 from
Equatorial Guinea). Sixteen patients had travelled and 13 were
Spanish patients who had not visited an endemic zone.
RESULTS Eight different sequence types were detected for the 15
genotypes described to date for the DA locus (data provided by Dr.
Graham Clark). In addition, we found 3 new sequence types not
described before. The most common genotype was 6DA (18/58,
31%), followed by 5DA (10/58, 17%), 14DA (7/58, 12%) and
finally 15DA (7/58, 12%). By geographical origin, the genotypes
appearing most frequently in the patients from Equatorial Guinea
were 15DA (5/15), 5DA (5/15) and 14DA (4/15). In the 5 patients
from Colombia, the predominant genotype was 6DA (4/5) and in
the 6 patients from Ecuador it was 5 DA (5/6). Seven different
sequence types were identified among the E. histolytica strains
isolated from the Spanish patients who had not travelled. Among
the travellers, the most common genotype was 6DA (9/15). No
significant correlation was observed between genotype and clinical
symptoms. The new genotypes appeared in 5 cases: 3 in visitors to
Central America, 1 in a Nigerian immigrant and the remaining
case was a native Spanish patient.
CONCLUSIONS (i) the clinical strains of E. histolytica examined
were genetically diverse; (ii) the most frequently appearing
genotype was 6DA, which was detected in isolates from every
continent; and (iii) genotypes 15DA and 14DA were recorded for
ª 2009 The Authors
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Guinea and the odd native Spanish subject but were absent among
the strains from South America.

4.15-168

4.15-166

*M. Fallah, R. Assar, A. H. Maghsood1 and M. Rezaei
University of Medical Science, Parasitology and Mycology, Hamadan, Iran

Entamoeba histolytica DNA and the Gal-lectin synergizes for
innate host defense against infection
*K. Chadee1 and C. Ivory
University of Calgary, Microbiology and Infectious Diseases, Calgary,
Canada

Activation of the innate immune system by bacterial DNA and
other invertebrate DNA represents a pathogen recognition mechanism. In this study we investigated macrophage responses to
DNA from the intestinal protozoan parasite Entamoeba histolytica. E. histolytica genomic DNA (Eh DNA) was purified from log
phase trophozoites and tested with mouse macrophage cell line,
RAW 264.7. RAW cells treated with Eh DNA demonstrated an
increase TNF-a mRNA and protein production. TNF-a production
was blocked by pre-treatment with chloroquine or monensin. In
fact, an NF-jB luciferase reporter assay in HEK cells transfected
with human TLR9 demonstrated that Eh DNA signaled through
TLR9 similar to CpG-ODN. Immunofluorescence analysis confirmed NF-jB activation in RAW cells, as seen by nuclear
translocation of the p65 sub-unit. Western blot analysis demonstrated MAPK activation by Eh DNA. Eh DNA effects were
abolished in MYD88-/- mice derived macrophages. In the context
of disease, immunization with Eh DNA alone or with the Gallectin protected animals from an E. histolytica challenge infection.
Take together, these results demonstrate that Eh DNA is recognized by TLR9 to activate macrophages and may provide an innate
defense mechanism, characterized by the induction of the inflammatory mediator TNF-a.

4.15-167
Discrimination of Entamoeba moshkovskii in patients with
gastrointestinal disorders by single-round PCR
*E. Nazemalhosseini Mojarad1, Z. Nochi1, N. Sahebekhtiari1, M. Rostami Nejad1,
H. Dabiri1, M.R. Zali1, B. Kazemi2 and A. Haghighi2
1
Research Centers for Gastroenterology and Liver Diseases, Shahid Beheshti University, M.C., Foodborne, Tehran, Iran; 2School of Medicine, Shahid Beheshti University, M.C., Department of Medical Parasitology &
Mycology, Tehran, Iran

INTRODUCTION Entamoeba moshkovskii and Entamoeba dispar are impossible to differentiate microscopically from the
pathogenic species Entamoeba histolytica. There are few studies
about the prevalence of these commensal parasites from Iran. This
is first report of Entamoeba moshkovskii in Iran by this method.
We utilized a single-round PCR assay to determine rate of E.
moshkovskii, E. dispar from E. histolytica infection in stool of
patients with gastrointestinal disorders in Iran.
METHOD The 58 specimens were appeared to be infected with
E. histolytica/E. dispar/E. moshkovskii by microscopic exams.
After cultured in HSr+s medium, DNA was extracted, and then the
single-round PCR technique was carried out to discrimination
between Entamoeba isolates.
RESULTS Out of 58 stool samples were microscopy positive, 2
(3.45%) was E. histolytica, 53 (91.37%) were E. dispar and 2
(3.45%) were E. moshkovskii and Also one (1.72%) mixed E.
dispar/ moshkovskii infection was found. Conclusion: In conclusion, we took advantage of this new PCR assay as an alternative
tool in routine diagnosis and in epidemiological studies of
amoebiasis.

ª 2009 The Authors
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Study of the relationship between serum level of iron, zinc
and copper with giardiasis in children, Hamadan, west of Iran

INTRODUCTION Giardia lamblia is a protozoan parasite of the
small intestine that causes extensive morbidity worldwide,
including Iran, especially among children aged 2–14 years. Giardiasis is a cosmopolitan infection that chronic diarrhea, mal
absorption, and impairment of growth of children may occur. In
this case-control study, effects of giardiasis on serum level of iron,
zinc and copper elements were assessed in Hamadan, west of Iran,
in the year 2007.
METHODS Thirty children, 2–14 years old with giardiasis as
case group (confirmed by stool examination) and 45 healthy
children, negative for G. lamblia (without any clinical symptoms)
confirmed by 3 consecutive stool examination as the control group
enrolled in the study. Demographic data collected by a questionnaire, blood samples was taken from both case and control groups.
Serums were separated and transported to laboratory and kept in
the freezer -20C. The level of iron, copper and zinc in the serums
were measured by the method of atomic absorption spectrophotometery. Average amount of iron, copper and zinc in case and
control groups were compared with t-student test and P < 0.05
considered statistically significant. Data analyzed by SPSS software, version 10.
RESULTS The mean of level of copper in serums was 117.06
26.54 and 126.17 18.46 in case and control groups respectively.
Difference between two groups was not significant statistically.
The mean of level of iron was 72.33 16.98 and 93.49 20.23 in case
and control groups and, the mean of zinc in serums was 88.74
22.97 and 105.34 16.06 in case and control groups respectively.
Differences between means of iron and zinc in two groups were
significant statistically (P0 < 0.00).
CONCLUSION These results reveal that giardiasis decreases the
level of iron and zinc in the serum of the infected children but does
not change the level of copper.

4.15-169
Molecular characterization of the Iranian isolates of Giardia
intestinalis: application of the glutamate dehydrogenase gene
*Z. Babaei, H. Oormazdi, S. Rezaie, L. Akhlaghi, M. Rezaeian, A.R. Meamar and
E. Razmjou
Tehran University of Medical Science, Department of Medical Parasitology
and Mycology, Tehran, Iran

OBJECTIVE This study was conducted to determine of molecular
epidemiology of the Giardia intestinalis by PCR-RFLP method in
Tehran, Iran.
METHODS 38 stool samples were randomly selected from
patients diagnosed with giardiasis in Tehran. To raise the
sensitivity of the PCR assay, the genomic DNA of the samples was
extracted by using glass beads and the QIAamp Stool Mini Kit in
order to effectively remove the PCR inhibitors. A single step PCRRFLP assay, targeting the glutamate dehydrogenase locus, was
used to differentiate within and between assemblages A and B that
had isolated from humans.
RESULTS Of the 38 isolates, 33 samples (87%) were found as G.
intestinalis (genotype A2), 3 (7.8%) belonged to assemblage B,
genotype B3, the mixed of genotype A2 and B were detected only
in two samples (5.2%).
CONCLUSIONS The results suggested that PCR-RFLP is a
sensitive tool that allows effective genotype discrimination within
and between assemblages at targeting gdh gene; our data suggest
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that there is an anthroponotic origin of the infection route,
assemblage A group II, in Tehran so it seems that the main
reservoir of Giardia infection is humans in the area studies.

4.15-170
Genotyping of Giardia intestinalis from human in Iran using
glutamete dehydrogenase gene sequencing
Z. Babaei1,2, H. Oormazdi1, S. Rezaie2, L. Akhlaghi1, A.R. Meamar1
and *E. Razmjou1
1
Iran University of Medical Sciences, Department of Medical Parasitology
and Mycology, Tehran, Iran; 2Tehran University of Medical Science, Department of Medical Parasitology and Mycology, Tehran, Iran

INTRODUCTION To address the genotypes of Giardia intestinalis from human in Tehran, Iran, genotypes and polymorphism of
the glutamate dehydrogenase (gdh) gene elucidated in human
Giardia isolated by sequencing.
METHODS The gdh gene of 16 human isolates was amplified by
a single PCR assay. Nucleotide sequences of the 464 bp amplified
fragment were genotyped. Sequence alignments were constructed
using the program CLUSTAL W version 1.83.
RESULTS The genotypes were assemblages A and B. Assemblage
A was the most prevalent (81.2%), but assemblage B and mixed
assemblage A and B infections occurred only in 12.5% and 6.25%
of the samples, respectively. Sequencing of the isolates revealed
that the assemblage A and B isolates could be grouped in subassemblages of A2, B3 and B4. The alignment of the gdh gene
sequencing Iranian isolates with reported assemblage A2
sequencing revealed 100% identity but with the reported assemblage B showed 1-2 and 2-7 nucleotides substitution in comparison
with B3 and B4, respectively. No amino acid changes were
detected due to these nucleotides substitutions.
CONCLUSIONS Sequencing of the isolates revealed the presence
of new polymorphisms for assemblages B. The genetic polymorphism in G. intestinalis was evident in two assemblage B isolates
that differed in three single nucleotide polymorphisms (SNPs).
Interestingly, the assemblage A2 isolates showed 100% homology.

4.15-171
Mesenteric Adenitis Secondary to Giardia lamblia
*S. Ashkani1 and S. ebrahimi2
Shiraz university of medical sciences, Shiraz (Iran), Iran; 2Yasuj university
of medical sciences, Imam Sajjad Hospital, Yasuj, Iran

1

INTRODUCTION We report on an 4-year-old girl presented
with due to a mesenteric lymphadenitis associated with giardia
infection. Outcome was favourable without surgery.
DISCUSSION Giardia intestinalis (also known as G. lamblia and
G. duodenalis) is common intestinal parasite. This flagellated
protozoan causes a generally self-limited clinical illness (i.e.,
giardiasis) typically characterized by diarrhea, abdominal cramps,
bloating, weight loss, and malabsorption; asymptomatic infection
also occurs frequently. Giardia infection is transmitted by the
fecal-oral route and results from the ingestion of Giardia cysts
through the consumption of fecally contaminated food or water or
through person-to-person (or, to a lesser extent, animal-to-person)
transmission. The cysts are infectious immediately upon being
excreted in feces. The infectious dose is low; ingestion of 10 cysts
has been reported to cause infection. Infected persons have been
reported to shed <108–109 cysts in their stool per day and to
excrete cysts for months. Suspected cases are usually diagnosed by
stool examination or duodenal aspirates or biopsies.
CASE PRESENTATIONA 4-year-old girl presented with abdominal pain and tenderness, mild fever and vomiting. Abdominal
examination may reveal non-specific tenderness with evidence of
peritoneal irritation. She admitted in hospital for possible appen-
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dicitis. She underwent abdominal sonography as a part of
appendicitis approved study which showed mesenteric lymphadenitis. Stool examination revealed many giardia cysts. The patient
was given metronidazole, 5 mg/kg, 3 times a day, for 7 days with
impression of mesenteric lymphadenitis associated with giardia
infection.she recovered completely, all of symptom were resolved
and her stool examination was negative on three occasions. So
outcome was favourable without surgery.

4.15-172
Inhibition of the Cryptosporidium parvum
S-adenosylhomocysteine hydrolase with purine nucleoside
analogues
*F. Stejskal1, M. Surinova1, I. Hrdy2, J.M. Fritzler3, G. Zhu3 and V. Korenkova1
Charles University, Deparment of Tropical Medicine, Prague 2, Czech
Republic; 2Charles University, Parasitology, Prague, Czech Republic;
3
Texas A&M, Veterinary Pathobiology, College Station, United States
1

BACKGROUND Enzymes of S-adenosyl-L-methionine (AdoMet)
cycle, especially S-adenosylhomocysteine hydrolase (SAHH), have
been studied for long time as potential targets for new antiparasitic
drug development. AdoMet is a major methyl donor for almost all
known biological methylation reactions in Cryptosporidium parvum as in other apicomplexan parasites. The AdoMet cycle is
regulated through SAHH. If SAHH is inhibited, S-adenosylhomocysteine accumulates in the cytoplasm where it acts as a potent
feedback inhibitor of AdoMet-dependent methyltransferases.
METHODS Various SAHH inhibitors were tested on the C.
parvum recombinant SAHH protein as well as in vitro on the
human colorectal adenocarcinoma cell (HCT-8) infected with C.
parvum oocysts.
RESULTS C. parvum SAHH is susceptible to three tested adenosine analogues: D-eritadenine, (S)-DHPA and Ara-A. All utilized
drugs are dose dependent inhibitors of recombinant C. parvum
SAHH. D-eritadenine is a most potent inhibitor of recombinant
SAHH in contrast to (S)-DHPA and Ara-A and exhibits inhibition
activity at nanomolar concentration (D-eritadenine
IC50 = 30 lM). D-eritadenine and (S)-DHPA were also able to
inhibit growth of C. parvum in the infected HCT-8 cells, but
inhibition effect of D-eritadenine was lower than that of (S)DHPA. This is probably caused by the polar nature of Deritadenine and its incomplete penetration into cells.
CONCLUSIONS Both, (S)-DHPA and D-eritadenine were observed to inhibit C. parvum growth in vitro in human colorectal
adenocarcinoma cells. The inhibition constant for (S)-DHPA was
markedly lower than the inhibition constant for paromomycine,
which is currently used drug against cryptosporidial infection.
Therefore, this compound is a promising drug candidate for next
step in drug development against cryptosporidiosis. (This study
was supported pertially by Grant Agency of Charles University
GAUK No. 4295/2009 and Grant Agency of Ministry of Education No. 129509/2009).

4.15-173
A novel two-domain taurocyamine kinase from the lung fluke
Paragonimus westermani
*B. Jarilla1, S. Tokuhiro1, M. Nagataki1, S.-J. Hong2, K. Uda3, T. Suzuki3 and T.
Agatsuma1
1
Kochi Medical School, Environmental Health Science, Nankoku, Japan;
2
Chung-Ang University College of Medicine, Department of Medical Environmental Biology, Seoul, Korea; 3Kochi University, Laboratory of Biochemistry, Kochi, Japan

Taurocyamine kinase (TK) plays a key role in maintaining energy
homeostasis in cells. In the present study, we have determined the
cDNA sequence of a contiguous two-domain TK from the lung
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fluke Paragonimus westermani. We then cloned the full-length
(D1D2) and truncated domain 1 (D1) and domain 2 (D2) of P.
westermani TK into pMAL and expressed the protein in Escherichia coli. The recombinant protein has a mass of 80, 216 Da
consisting of 713 amino acid residues. Both domains of P.
westermani TK are active, however, D2 (Km = 0.51 mM) has
higher affinity for taurocyamine than D1 (Km = 0.75 mM). The
full-length and truncated constructs also showed higher catalytic
efficiency compared to annelid TKs. Synergism during substrate
binding was also exhibited by all of the constructs as implied by
their Kd/Km ratios (D1D2 = 3.42, D1 = 5.63, and D2 = 3.42).
Sequence analysis showed that P. westermani TK shares higher
sequence identity with molluscan arginine kinase (AK) and is quite
unique from annelid TKs. Moreover, kinetic parameters obtained
after site-directed mutagenesis was done on amino acids proposed
to be involved in substrate specificity and binding suggest that P.
westermani TK has a unique mechanism for binding substrate and
stabilization of substrate-bound structure. Since taurocyamine
kinase is not present in mammals, it could be a novel chemotherapeutic target and could also be utilized for the development of
specific diagnostic tools for the detection of paragonimiasis.

4.15-174
The prevalence and impact of the co-morbidity of scabies and
other neglected tropical diseases on a cohort of children in
the South Pacific
*S. Harmen
James Cook University, School of Public Health & Tropical Medicine,
Townsville, Australia

INTRODUCTION Many people living in tropical settings in the
developing world are burdened with neglected infectious diseases
which remain unaddressed by the health sector. This study was the
first comprehensive survey to investigate the prevalence and impact
of common health issues such as skin infections and parasitic
diseases among children in the Pacific Island nation of Tuvalu.
METHODS Baseline and follow-up surveys using consecutive
convenience sampling were conducted on a cohort of 900 children
of Tuvalu to determine the prevalence and scope of skin infections
and intestinal parasites. Selected health indicators such as height,
weight and peripheral blood haemoglobin were also used to assess
the overall health of the children.
RESULTS Results indicated a high prevalence of infectious
disease. Intestinal parasites were present in 67% of participants,
over 60% had at least one skin infection with pyoderma and
scabies (40%) being the most common presentations, with a high
proportion having co-infection. Clinically, one third of all participants were anaemic and one third had proteinuria or heamturia.
CONCLUSIONS The high proportion of multiple infectious
diseases found in the children, along with the clinical evidence
suggests both acute and possible long-term negative health
implications for this community. Clearly, this and similar communities could benefit from addressing these existing conditions to
reduce their prevalence and impact on the population. The current
epidemiological pattern of co-infection with multiple pathogens
will require a strategic intervention which addresses the complexity of co-morbidity in an already resource- constrained setting.
Therefore, the opportunity exists to develop an integrated community-based disease control programme employing multiple
interventions in order to effectively and efficiently reduce the
burden of disease in this population; rather than the standard
single-disease, single-programme model currently in use in most of
the developing world.
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Observation of oral myiasis caused by chrysomya bezziana
(Diptera: Calliphoridae) in Iran
*M. Kalantari1, A. Faramarzi2, G. R. Hatam1, Q. Asgari1 and S. J. Adnani Sadati1
Shiraz University of Medical Sciences, Dept. of Parasitology and Mycology, Shiraz, Iran; 2Shiraz University of Medical Sciences, Dept. of Otorhinolaryngology (ENT), Shiraz, Iran
1

INTRODUCTION Myiasis can be defined as invasion of the
organs and tissues of human or vertebrate animals with dipterous
larvae. Fly larvae belonging to the Calliphoridae family are able to
invade to human’s tissues or cavities. Here, a rare case of oral
myiasis caused by chrysomya bezziana (Diptera: Calliphoridae) is
reported in Lamerd, Southern Iran.
METHODS An 18 year-old-man from Lamerd town in Fars
province, in the South of Iran, was referred to Khalili hospital
(affiliated to Shiraz University of Medical Sciences) by his mother.
He was a known case of congenital cerebral palsy with quadriplegia and mental retardation associated with severe failure to
thrive. He was referred due to an oral lesion and poor feeding
because of his inability to feed orally. His family was in low
economic status with poor hygiene. In physical examination, he
looked like a 5 year-old-boy due to severe failure to thrive. He had
diffused erythematous, a tender hard palate and a superficial
ulcerative mucosal lesion between the peripheral aspect of the
palate and the upper gum, associated with odynophagia, lethargy
and dehydration. A Total of 33 worm-like organisms were
detected in the peripheral part of his palate. During the hospital
course, after local and supportive therapy condition of the patient,
he improved and was discharged from hospital. The larvae were
transferred to Department of Parasitology and Mycology. Diagnosis of myiasis causing larvae is based on the form of spiracles,
cephalopharyngeal skeleton, shape and size of developed larvae as
well as characteristics of reared adults.
RESULTS & CONCLUSIONSBased on the diagnostic key and
comparing the whole shape of the larvae and adults, they were
diagnosed as chrysomya bezziana (Diptera: Calliphoridae). A
number of species in the Calliphoridae family are responsible for
causing myiasis in human and animals. Chrysomya bezziana
(Diptera: Calliphoridae) has been reported from Khoozestan
Province, Southeastern, Iran. However, to our knowledge this is
the first observation of chrysomya bezziana as the causative agent
of oral myiasis in Iran.

4.15-176
Abstract withdrawn.

4.15-177
Knowledge, attitudes and practices regarding scabies in
patients and health workers in an impoverished community in
Brazil - results from focus group discussions
B. Walter1, *H. Lesshafft1, G. Fengler2, J. Heukelbach2,3, V. Assunção2,
F. Oliveira2,3, O. Liesenfeld1 and H. Feldmeier1
1
Institute of Microbiology and Hygiene, Charité University Medicine,
Berlin, Germany; 2Mandacaru Foundation, Fortaleza, Brazil; 3Department
of Community Health, Federal University of Ceará, School of Medicine,
Fortaleza, Brazil

INTRODUCTION Scabies is a contagious parasitic disease associated with considerable morbidity. It is endemic in resource-poor
communities in Brazil and is neglected by affected individuals and
health-care providers. Knowledge, attitudes and practices in
communities where scabies is endemic have never been studied.
METHOD We performed two focus group discussions (FGD)
with women in whose family scabies had ocurred recently and
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with staff members of a health care centre serving an impoverished
community in Fortaleza, capital of Ceará State, northeast Brazil.
RESULTS The infestation was considered to occur frequently,
especially in children. Poor hygiene and polluted soil were
regarded as the main causes of scabies. Both groups were aware of
the contagiousness of the disease. Besides severe itching, pain,
sleeping disturbances and fever were mentioned as important
symptoms. The differentiation between scabies and other itchy
skin diseases remained unclear in both groups, although health
workers had more clinical knowledge. The participants mentioned
that scabies led to stigmatization and shame, but also to additional
housework due to frequent washing and ironing of clothes and
financial constraints. Health workers related that usually left over
drugs from the own household or from neighbours were used
before seeking professional treatment. Natural remedies, including
coconut oil and melon, were frequently used. The health workers
mentioned that religious practices of macumba, an afro-brazilian
religion, were commonly applied.
CONCLUSION Scabies was considered a highly irritating, stigmatizing condition that negatively interfered with daily life.
Knowledge about the disease and correct treatment was low in the
affected families as well as in local health workers.

4.15-178
The first report of two Ornithodoros tick species, the main
vectors of relapsing fever from North of Iran, and a review of
the disease situation in the country
*A. Enayati1, F. Asgarian1, A. Amouei1 and J. Hemingway2
1
Maznadaran University of Medical Sciences, Medical Entomology, Sari,
Iran; 2Liverpool University, Liverpool School of Tropical Medicine, Liverpool, UK, United Kingdom

Tick-borne relapsing fever is endemic in several foci in Iran. It has
been being reported from the mountainous areas of northern Iran in
Sari Township for many years but attempts to recover its arthropod
vectors have failed. In a widespread attempt to identify the vectors
of relapsing fever in the region, the micro-niches of different villages
with likelihood of presence of soft tick vectors of relapsing fever,
including cracks and cervices of the mud walls of animal shelters,
human dwellings as well as the animals themselves were searched.
Ornothodoros tholozani, one of the most important vectors of
Bohrelia persica, the causative agent of the TBRF, was recovered
from the cracks of the mud walls an animal shelter. A second species
O. lahorensis has also been reported for the first time from the
region recovered from animal bodies in a village in a semi-desert
environment. The biology, ecology and public health implications
of the discovering these species are discussed in this paper.

4.15-179
Prevalence and characterization of extended-spectrum betalactamase production in clinical isolates of Klebsiella spp.

resistance to selected antibiotics than ESBL negative isolates. The
most frequent ESBL type was CTX-M.
CONCLUSION This is the first report of Klebsiella spp. isolates
producing extended-spectrum b-lactamase (ESBL) in Sanandaj
hospitals. Production of ESBLs by Klebsiella pneumoniae is a
widespread nosocomial problem. Knowledge about their prevalence is essential to guide towards appropriate infection control
and antibiotic management strategies

4.15-180
The value of validated prognostic scores in predicting the 30day mortality in community-acquired pneumonia in
Semarang, Indonesia
*M. Keuter1, *M.H. Gasem1, P. van de Broek2 and A. Suryanto1,3
1
UMC St Radboud, International Health/internal Medicine, Nijmegen, Indonesia; 2LUMC, infectious Disease Dept, Leiden, Netherlands, Netherlands; 3Diponegoro University, Semarang, Indonesia, Indonesia

BACKGROUND Community-acquired pneumonia (CAP) is a
common and potentially serious illness especially in the elderly.
Validated prediction rules were developed and used for management decisions regarding site of care, extent of assessment, and
level of treatment based on disease severity.
OBJECTIVE To know the performance of 3 validated prognostic
scores in predicting 30-day mortality of patients with CAP
admitted to 2 hospitals in Semarang, Indonesia
SUBJECTS AND METHODS Subjects were hospitalized adult
patients diagnosed with CAP in Dr. Kariadi University Hospital
and Kota Municipal Hospital. The study design was a prospective,
observational cohort study. All patients were followed up during
hospitalization and after discharge until 30 days since the admission day.
RESULTS The study was conducted between October 2007 and
April 2009. Of 152 CAP patients included in the study, 140
patients (mean age: 56.5 yrs; median: 59 yrs; range 14–84 yrs)
were eligible for evaluation. All patients were stratified into
Pneumonia Severity Index (PSI) risk classes (I-V); CURB score (0–
4) and CURB-65 (0–5) scores. The overall 30-day mortality of this
series was 32.8% (46/140), and most of them (67.4% (31/46))
died during the first week of hospitalization. On admission day,
the PSI (risk classes I-III) classified a greater proportion (83.6%) of
patients as low risk (i.e. without 30-day mortality), compared to
CURB (score <1) and CURB-65 (score <2) in 77.4% and 79.8%,
respectively. The area under the receiver operating characteristic
(ROC) curve of PSI was 0.73 (95% CI: 0.63–0.82) higher than
CURB (0.67; 0.57–0.76) and CURB-65 (0.69; 0.59–0.79). At
comparable cut-off points, the PSI had a higher negative predictive
value for 30-day mortality than either CURB or CURB-65.
CONCLUSIONS PSI has a better discriminatory power in predicting the 30-day mortality than CURB and CURB-65 scores in
patients with CAP admitted to the 2 hospitals in Semarang.

R. Ramazanzadeh
Faculty of Medicine, Kurdistan University of Medical Science, Department
of Microbiology and Virology, Sanandaj, Iran

4.16 Chronic and degenerative diseases

OBJECTIVE Extended-spectrum beta-lactamases (ESBLs) are
most prevalent in Klebsiella pneumoniae. This organism is
frequently isolated from clinical specimens and can cause septicemia, pneumonia or urinary tract infection. We investigated a
spread of Klebsiella spp. isolates producing extended- spectrum blactamase (ESBL) in a university hospital of Sanandaj-Iran.
METHODS Over a one year period, a total of 48 K. pneumoniae
isolates, were examined by double disk tests and PCR methods.
RESULTS Ten isolates were defined as extended-spectrum blactamases (ESBLs). The ESBL producer isolates was more

Echocardiographic pattern of heart diseases in South-West
Shewa region, Ethiopia
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4.16-181
*E. R. Bregani1,2, A. Berti2,3, M. Bettinzoli4 and V. Monzani1
1
Fondazione Ospedale Maggiore Policlinico, Emergency Medicine Division,
Milano, Italy; 2Wolisso hospital, Doctors with Africa CUAMM, Padova,
Italy; 3S. Chiara Hospital, Neonatology Division, Trento, Italy; 4University
of Brescia, Brescia, Italy

OBJECTIVES To describe the etiology of heart diseases in rural
population of Ethiopia.
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METHODS All patients evaluated in Wolisso hospital (southwest Shewa region, Ethiopia) with symptoms of heart disease, in
the period from April 2006 to July 2008, performed echocardiography with M-mode and bi-dimensional scan. No doppler scan
was available. In some cases ECG was performed. Patients with
hypertension with no cardiac symptoms were excluded. The
hospital activities are provided for a region of 40 km diameter
with 1 080 000 inhabitants.
RESULTS Four hundred and forty-four patients aged 1 month–
90 years were enrolled in the survey (222 males and 222 females).
Fifty-six patients showed atrial fibrillation or flutter, with equal
sex distribution, but with a significantly lower age for females.
Most of them showed left atrial dilation with severe mitral
stenosis. In 231 patients with signs of congestive heart failure the
main anomaly was left ventricular hypertrophy (LVH) in the
population aged 0–5 years old, possible expression of congenital
aortic stenosis, or complicated Fallot disease. In young population,
post rheumatic valvular diseases, especially mitral stenosis, was the
most common anomaly found, while in the older population the
main diagnosis was idiopathic dilated cardiomyopathy, complicated hypertensive cardiomyopathy with LVH or dilation, or
degenerative aortic valve disease. In a minority of cases massive
tubercular pericardial effusion was found, in middle age population. 57 patients showed valvular heart disease involving almost
always the mitral cusps, sometimes accompanied by aortic stenosis
and tricuspidal regurgitation. Young females were significantly
more involved in mitral stenosis usually with more severe damage
(anatomic area <1 cm2). In the oldest population cor pulmonale
was an important finding too. Ischemic coronaric arteries diseases
was found only in few cases.
CONCLUSIONS Heart diseases account for significant morbidity
and mortality in rural Ethiopian population. Post-rheumatic
valvular diseases, in which a easy and cheap prevention could play
a major role is still common especially in young females. Late
hypertensive cardiac complications are responsible for the majority
of congestive heart failure and cardiomyopathy in adult population. These complications could be significantly reduced with a
preventive strategy, while surgical or medical therapies for
complicated cases appear to be much more expensive and difficult
to perform.

4.16-182
Goitre and iodine deficiency in Kapolowe district, in Republic
Democratic of Congo
*L. Habimana1, C. De Meester De Ravestein1, C. Van Malderen1, A. De Jaegere1,
C. Glorieux1, L. Lambot1, L. Rycken1, P. Kalenga2 and A. Robert1
1
Universite Catholique De Louvain, Ecole De Sante Publique, Bruxelles,
Belgium; 2Universite De Lubumbashi, Lubumbashi, Congo

OBJECTIVES Endemic goitre has been an important public health
problem in Democratic Republic of Congo (DRC). Many targeted
actions have been implemented during the two last decades at
regional, national and world levels. Recent studies in DRC
concluded that goitre prevalence has been significantly reduced
and most households use iodized salt. However, in Kapolowe
district, region from Katanga Province in DRC, many cases of
goitres have been reported. This study was conducted in that
region in two phases; the first one evaluated the importance of
goitres and the use of iodized salt, and the second assessed the
iodine status in general population.
METHODS Both phases of the study were cross sectional survey.
For the first part, announcements were made at the local radio to
inform population, to invite patients with goitres to come forward
us at specific days of investigations, and to bring a sample of salt in
use at home. Goitres were confirmed by clinical examination made
by experienced physicians, and the iodine in the salt was measured
ª 2009 The Authors
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by inductively coupled plasma mass spectroscopy (ICP-MS) then
compared to the Congolese standards (30–50 mg per kg of salt).
For the second part of the study, urinary iodine was measured after
the sample size required has been computed using a two stage
random sampling method. We decided to evaluate 100 urine
samples in different age categories (0–5, 6–11, 12–18, and
19 years and over), with levels of iodine deficiency according to
WHO/ICCIDD norms.
RESULTS We found 67 persons with goitre in Kapolowe. Their
average age in years was 46, 90% were women. More than 50% of
persons with goitre use a salt with under recommended iodine
concentration; the median with quartiles (P25-P75) of iodine in
salt samples was 24.6 mg/kg (8.2–46.0) and the range was 1.5–
97.0 mg/kg. In the sample population, the average age was 23. The
median of urinary iodine was 214 lg/l; we found 21.6% of
persons with mild iodine deficiency (level between 50 and 99 lg/l),
46.0% with more than adequate iodine, and 8.1% with excess
iodine. There was no significant difference in rank between the age
categories (Kruskal-Wallis test), but we did not find any iodine
deficiency in adult group.
CONCLUSIONS 67 goitres were easily found and concerned
mostly women; a majority of them used salt with insufficient
iodine concentration according to local norms. In the general
population, more than 20% of persons tested had mild iodine
deficiency. The results of the study should encourage more
investigations to better know the prevalence of the goitres and
consequence, especially for pregnant women. Community sensitisation and education should take place to encourage the use of
iodine-salted especially in Katanga region.

4.16-183
Prevalence and clinical pattern of goiter in South-West
Shewa region, Ethiopia
*E. R. Bregani1,2, T. Re1, M. Bettinzoli3 and V. Monzani1
Fondazione Ospedale Maggiore Policlinico, Emergency Medicine Division,
Milano, Italy; 2Wolisso hospital, Doctors with Africa CUAMM, Padova,
Italy; 3University of Brescia, Brescia, Italy
1

OBJECTIVES To describe the clinical pattern of endemic goiter in
rural population of a region located in Ethiopian highlands, in
which this disease is frequent.
METHODS 111 consecutive patients evaluated in OPD of Wolisso hospital (south-west Shewa region, Ethiopia), from April 2006
to August 2008, with clinically detectable goiter underwent
physical examination with special attention to signs of dysthyroidism, measurement of BP, HR, and BMI determination. In
selected cases T3, T4 and TSH dosages were performed. The
hospital activities is provided for a region of around 40 km
diameter, located at an altitude from 1600 to 3200 meters, with
1.080.000 inhabitants.
RESULTS Visible goiter was found in 111 cases (95 females, 16
males, f/m ratio 5.9:1), over a population of 4265 patients (2.6%
of population examined); mean age was 25.4 years (range 6–74).
11 patients out of this population, all females, showed clinical,
laboratory evidence, or known history of hyperthyroidism (9
cases), while 2 showed clinical signs, or known history of
hypothyroidism. The rest of the population (100 cases, 84 females,
16 males, f/m ratio 5.3:1) showed mean age of 24.8 years (range
6–74). In children until 10 years (9 patients aged 6–10 years, 7
females, f/m ratio 3.5), mean BP was 106/70 mm/Hg, HR 94 bpm
and BMI 14.86. These values compared with normal population
showed significant increase of diastolic BP and BMI in goiter
population (normal population dia BP 53 mm/Hg, P = 0.01, BMI
13.8, P = 0.04). In middle age population (11–59 years, 90
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patients, 77 females, f/m ratio 5.9, mean age 25.1), mean BP was
112/72 mm/Hg, HR 82 bpm, BMI 18.6.
BMI was significantly decreased in female goiter population
(goiter females BMI: 18.7, normal females: 20.14, P < 0.01), while
BP and HR were similar. No differences were found in BP, HR and
BMI between goiter and normal males population. In the older
population (age >64 years) only two patients (1 female, 1 male)
were found affected by goiter, so no statistical analysis was
possible. Nevertheless their BP and BMI values exceeded those
found in normal population.
CONCLUSION The real prevalence of goiter was probably
underestimated in our population, but insufficient uptake of
alimentary iodine seems to be the leading cause of the disease.
High BMI in younger affected population could be due to subclinic
hypothyroidism, while in older population subclinic hyperthyroidism could be the possible cause of decreased BMI values.

4.16-184
Effects of Malaysian tualang honey supplementation on
hyperglycemia and oxidative stress in kidneys of normal and
streptozotocin-induced diabetic rats
*O. Erejuwa1,2, S. Sulaiman2, M. Suhaimi2, K. Sirajudeen3 and M. S. Md Salleh4
1
School Of Medical Sciences, Universiti Sains Malaysia, Health Campus,
Department Of Pharmacology, Kubang Kerian, Malaysia; 2Universiti Sains
Malaysia, Department of Pharmacology, Kubang Kerian, Malaysia; 3Universiti Sains Malaysia, Department of Chemical Pathology, Kubang Kerian,
Malaysia; 4Universiti Sains Malaysia, Department of Pathology, Kubang
Kerian, Malaysia

OBJECTIVES Oxidative stress is implicated in the pathogenesis
and/or complications of chronic and degenerative diseases such as
hypertension and diabetes mellitus. In diabetes, hyperglycaemia
increases generation of free radicals resulting in oxidative stress
which further aggravates diabetic complications. This study
investigated the effects of honey supplementation on hyperglycaemia, antioxidant enzymes, oxidative stress parameters and
histology of kidneys in normal and streptozotocin (STZ)-induced
diabetic rats.
METHODS Diabetes was induced in male Sprague Dawley rats
(10–12 weeks) by STZ (60 mg/kg; ip). Rats were randomly
divided into 4 groups of six animals each. The animals were
treated orally for four weeks as follows: normal rats given 0.5 ml
of distilled water (group 1), normal rats received 1.0 g/kg of honey
(group 2), diabetic rats given 0.5 ml of distilled water (group 3),
diabetic rats treated with 1.0 g/kg of honey (group 4). Data were
analyzed by Kruskal Wallis H test followed by Mann Whitney U
test.
RESULTS Fasting plasma glucose (FPG) and renal malondialdehyde (MDA) were significantly increased in diabetic control rats.
Activities of superoxide dismutase (SOD) and glutathione peroxidase (GPx) were significantly up-regulated in diabetic control
kidneys. Body weight (BW), catalase (CAT) activity, total antioxidant status (TAS), total glutathione (TGSH), reduced glutathione (GSH) and reduced glutathione (GSH): oxidized
glutathione (GSSG) ratio were significantly reduced in diabetic
control kidneys. Honey significantly increased BW, CAT activity,
TAS, TGSH, GSH and GSH: GSSG in diabetic kidneys. Honey
significantly reduced FPG, MDA levels, activities of SOD and GPx
in diabetic rats. Histopathological examination showed that
honey-treated diabetic kidneys had reduced mesangial matrix
expansion and thickening of glomerular basement membrane. No
significant effects of honey on blood glucose and renal oxidative
stress parameters in normal rats were observed.
CONCLUSION These results indicate that honey reduces hyperglycaemia, ameliorates oxidative stress and protects against STZinduced diabetic renal damage. These findings suggest that
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therapeutic interventions aimed at reducing blood glucose and
preventing oxidative stress may be beneficial in the management of
diabetic nephropathy. The mechanisms by which honey exerts its
antihyperglycaemic effect and protects against STZ-induced diabetic renal damage remain unclear and require further studies.

4.16-185
Syncope in an adult with case history of malignant
parasympathiticotony syndrome during the child and the
adolescent age
*A. Vitas1,2, K. Zagas1 and S. Grigoriadis3
1
Drama General Hospital, Neurokopi Health Center, Drama, Greece; 2Xanthi General Hospital, Xanthi, Greece; 3Drama General Hospital, Drama, Greece

INTRODUCTION The study examines a probable incident
(recurrence) of neurocardiac dysfunction in an adult with a casehistory of Malignant Parasympathiticotony. The patient was
asymptomatic for 10 years.
CASE PRESENTATIONA 26 year old man was suddenly taken ill
in a public place having shown no symptoms of illness. He was
dizzy, felt weak, suffered from blurred vision, and eventually
collapsed unconscious. He had taken no drugs, his temperature
was normal, and there was no known pressure of carotid recetors.
A doctor arrived on the scene and noticed paleness and intense
perspiration, later diagnosing bradyarrythmia. Cardiopneumatic
resuscitation was carried out and the young man was rushed to the
nearest hospital. At the emergency unit he regained his conscience,
the electrocardiogram was normal, the blood pressure was 120/
80 mmHg and a rough neurological examination was completed,
without findings. From his personal case-history it resulted that he
had multiple syncope episodes that took place from the ages of 7 to
16, without existing an organic cardiopathy. Then, was as a
probable releasing factor the infection of the upper respiratory
system recognized, accompanied sometimes with pharyngalgia. It
followed the admission of the patient in the intensive care unit of
the cardiological clinic. The first hematologic- biochemical tests
that were made, were normal, from the heart ECHO didn’t
hightlight serious pathologic finds.

4.17 Laboratory and tropical diseases
4.17-186
Development and validation of an ELISA for the detection of
Fasciola hepatica in human patient sera
*T. Wehde and A. Janetzko
DRG Instruments GmbH, Infectious Disease Laboratory, Marburg,
Germany

OBJECTIVE The common liver infection (Fasciola hepatica) is a
worldwide distributed parasitic flatworm. It infects cattle and
sheep, but also humans after consumption of metacercariaecontaminated fruit or herbs. The most widely used form of
diagnosis of a Fascioliasis is the observation of Fasciola hepatica
eggs in stool. However, eggs are only observed in later stages of
infection and may easily be missed. To overcome these disadvantages we developed a qualitative microtiter strip based ELISA for
the detection of IgG class antibodies against Fasciola hepatica in
human serum.
METHODS The DRG FASCIOLA HEPATICA IgG (human)
ELISA is a solid phase enzyme immunoassay based on the
sandwich principle. The 96 well breakable microtiterplate is
coated with antigen from adult Fasciola hepatica. In a first
incubation step Fasciola hepatica-specific IgG antibodies from
diluted patient sera and ready to use controls bind to the
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immobilized antigen. After washing away unbound material,
horseradish peroxidase conjugated anti-human IgG antibodies
(conjugate) form a sandwich complex in the presence of antiFasiola Hepatica IgG during the second incubation step. After a
second washing step immune complexes are detected colorimetrically by incubation with TMB substrate. The intensity of the
developing color is directly proportional to the amount of Fasciola
hepatica-specific IgG antibody in the patient specimen. Absorbance at 450 nm is read using an ELISA microtiter plate reader.
The total incubation time of the ELISA is 105 minutes.
RESULTS Using control sera containing different amounts of IgGs
against Fasciola Hepatica we oberserved Intra-Assay Variations
between 2.8% and 2.9%. In Inter-Assay studies precisions of 1.9–
2.1% were observed for the Fasciola Hepatica IgG ELISA. The
ELISA was found to be stable for at least one year. In initial studies
using both sera from healthy patients (N = 235) and Fasiola
Hepatica infected patients (N = 13) we found all healthy patients
negative (Diagnostic specificity: 100%) and all infected patients
positive (Diagnostic sensitivity: 100%).
DISCUSSION Fascioliasis in humans is a serious health problem
in some rural areas worldwide. The DRG Fasciola hepatica IgG
(human) ELISA is a quick and simple method to detect a
Fascioliasis in serum. Due to its high precision, sensitivity and
specificity the ELISA is suitable to diagnose infection with Fasciola
hepatica earlier and less subjective as compared to visual stool
analysis.

4.17-187
Immunoenzymatic analysis of pathogenic strains of
Entamoeba histolytica imported to Poland from tropical areas
*M. Paul1, J. Stefaniak1, K. Frackowiak2 and E. Kacprzak1
1
Poznan University of Medical Sciences, Department of Tropical and Parasitic Diseases, Poznan, Poland; 2University Hospital, Laboratory of Parasitology, Poznan, Poland

OBJECTIVES The increasing number of reported tourist and
business trips to tropical and subtropical countries of the world
with different climatic and sanitary conditions is the source of a
significant risk of imported exotic infections, which were previously registered in Poland sporadically. The purpose of this study
was to analyse the specific adhesin of Entamoeba histolytica in
patients hospitalised in the University Hospital in Poznan (Poland),
suspected of acute intestinal amoebiasis, after their return from
warm countries.
MATERIALS AND METHODS The E. histolytica adhesin is
characteristic for invasive strains of the protozoan, and is
responsible for adherence to the epithelial cells of the intestinal
mucosa of the host, followed by cytolysis and phagocytosis of
enterocytes. The detection of E. histolytica - specific antigen was
performed in stool samples of patients, using the standardised
ELISA kit (Cellabs, Australia). The study included: (i) 20 patients
with amoebic dysentery, confirmed by the presence of active,
haematophagous E. histolytica trophozoites containing ingested
erythrocytes in trichrome stained preparations, and (ii) 12
asymptomatic carriers, who were identified by only the presence of
cysts of E. histolytica/E. dispar in their faecal smears.
RESULTS Optical density values of the galactose lectin (adhesin)
of E. histolytica in the 20 analysed patients ranged between 0.094
and 1.723 (average 0.715), with the cut-off value of 0.050. E.
histolytica surface protein was not detected in any of the patients
with cysts present in the stool specimens, or in patients who
received intensive anti-parasitic treatment implemented empirically before analysis of the specific coproantigen, because of
clinical symptoms of severe bloody diarrhoea. During specific
treatment, a rapid decrease in adhesin concentration was observed
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in samples of patients’ faeces. In the control examinations carried
out one and two weeks after the cessation of effective anti-parasitic
treatment, E. histolytica adhesin was no longer detected in the
analysed stool specimens. Co-existing parasitic infections of the
digestive tract were detected in 37.5% of the examined travellers.
CONCLUSIONS (1) The detection of specific E. histolytica
adhesin in stool samples seems to be a valuable laboratory
procedure for the differential diagnosis of pathogenic and nonpathogenic intestinal protozoa, and an estimation of the level of
invasiveness of the analysed strains of amoebae imported from
exotic countries. (2) An analysis of the E. histolytica coproantigen
can have a practical application for the determination of the
clinical course and severity of infection in intestinal amoebiasis, as
well as a good prognostic marker of potential extra-intestinal
complications. (3) The immunoenzymatic analysis of stool specimens for the presence of E. histolytica – specific adhesin may be a
very promising laboratory test for the clinical monitoring of
treatment efficacy in patients returning from tropical regions of the
world with clinically overt intestinal amoebiasis imported from
areas with poor sanitary and hygienic conditions.

4.17-188
Comparison of a PCR-based method with culture and direct
examination for diagnosis of Acanthamoeba keratitis in
corneal scrapes
*M. niyyati1, J. Lorenzo-Morales2, M. Mohebali3, S. Rezaie3, F. Rahimi4, Z. Babaei3,
C. M. Martı́n-Navarro2, S. Farnia3, B. Valladares2 and *M. Rezaeian3
1
Shaheed Beheshti University of Medical Sciences, Parasitology, Tehran,
Iran; 2University Institute of Tropical Diseases and Public Health of the
Canary Islands, University of La Laguna, Tenerife, Canary Islands, Spain;
3
Department of Parasitology and Mycology, School of Public Health, Tehran University of Medical Sciences, Tehran, Iran; 4Farabi Hospital, Tehran
University of Medical sciences, Tehran, Iran, Tehran, Iran

INTRODUCTION Laboratory diagnosis of Acanthamoeba Keratitis (AK) is mainly based on culture of corneal scrapes and lenses
on Non Nutrient Agar (NNA) and direct smear methods. Direct
smears can lead to misdiagnosis of Acanthamoeba infection in
60%-70% of AK cases and culture based methods need a long
incubation time. This study was aimed to compare three different
methods (direct examination, culture method and PCR analysis)
for the diagnosis of AK in corneal scrapes. We also assessed the
sensitivity and specificity of PCR-based method compared with a
defined golden standard (culture of lenses and ophthalmologic
examination).
METHODS 28 corneal scrapes and contact lenses were collected
from keratitis patients and referred to the Department of Medical
Parasitology and Mycology, School of Public Health, Tehran
University of Medical Sciences. Corneal scrapes were divided in
three parts for different examination: direct examination, culture
on non nutrient agar and PCR analysis. DNA extraction was
performed using the Phenol-chloroform method. PCR analysis
were also performed using a 18S rRNA (DF3) gene primer pair.
RESULTS Acanthamoeba was the causative agent of keratitis in
50% of patients. Direct smear of all prepared corneal scrapes in
AK patients were negative and culture were positive in only
14.3%. PCR analyses were positive in 71.4% of AK patients.
These three methods were negative in corneal scrapes of Non AK
patients. The sensitivity and specificity of PCR technique for the
detection of Acanthamoeba sp. were calculated as 71.4% and
100%, respectively.
CONCLUSION According to high sensitivity and specificity of
PCR-based method, this study confirmed that PCR using 18S
rRNA (DF3) primers are more useful for detecting AK cases and it
should be set up in ophthalmological centers as a diagnostic tool.
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4.17-189
Determination of giardia cysts by membrane filter without
vacuum pump in drinking water
*A. Maleki1, A. Eslami1 and R. Ebrahimi2
1
Kurdistan University of Medical Sciences, Environmental Health, Sanandaj, Iran; 2Kurdistan University of Medical Sciences, Sanandaj, Iran

Biological indices such as coliform and the MPN test have been
designed to assess the quality of water. In routine biological
quality control procedures of water parasite quality control has
been neglected due to a need for complex devices that is required
for water filtration in huge volumes. In the present study, a simple
device for water filtration without a vacuum pump designed, and
added a certain amount of giardia cysts (3 samples containing
3000000, 30000 and 300 cysts in 50 liters of water) to a certain
amount of water. The water was filtrated and the efficacy of the
system was determined. In the second stage, water sampling was
performed by means of the designed device. In this stage 12
samples from the public water system and 2 samples from water
treatment plant were taken. A total of 400 liters of water was
collected for testing. Results showed that the designed device was
effective in removing giardia cysts up to 75%, 66% and 59% for
3000000, 30000 and 300 cysts respectively. According to the
findings of this study all samples of water from different parts of
city showed no parasitic contamination. Only the entering raw
water of the refinery plant contained a number of larvae, 4 giardia
cysts and 2 Entamoeba coli cysts. It is concluded the designed
device showed to be effective in removing cysts and parasites from
water, so it is suitable for use because it is a simple and cheap
device.

4.17-190
Comparison of FLOTAC and McMaster techniques for the
diagnosis of hookworm infection in humans
*L. Rinaldi1, S. M. Ame2, M. E. Morgoglione1, M. P. Maurelli1, J. Utzinger3, G.
Cringoli1 and M. Albonico4
1
University of Naples Federico II, Naples, Italy; 2Public Health Laboratory
Ivo de Carneri, Pemba, Tanzania; 3Swiss Tropical Institute, Basel, Switzerland; 4Fondazione Ivo de Carneri - Onlus, Torino, Italy

OBJECTIVES Accurate diagnosis of hookworm infections is
crucial for patient management and monitoring of communitybased control programs. Objectives of this study were to compare
the FLOTAC and McMaster techniques for the diagnosis of
hookworm infection in Pemba Island, Zanzibar, Tanzania, and to
calibrate FLOTAC, using different flotation solutions (FS) without
or with additional ethyl acetate treatment for clearing fat and
debris to enhance the quality of microscopic reading.
METHODS A fresh pooled faecal sample of ~200 g was composed from 20 individual stool samples obtained from school-aged
children naturally infected by hookworm and other soil-transmitted helminths in Pemba. The pooled sample was suspended in tap
water (dilution ratio = 1:10), homogenized, filtered and divided
into aliquots of 6 ml to have 6 replicates for each of 9 FS, each in
double, i.e. without and with a treatment with ethyl acetate. The 9
FS used for the FLOTAC calibration were: FS1 (sucrose and
formaldehyde; density 1.20); FS2 (sodium chloride; 1.20); FS3
(zinc sulphate; 1.20); FS4 (sodium nitrate; 1.20); FS5 (sucrose and
mercury II iodide and potassium iodide; 1.25); FS6 (magnesium
sulphate; 1.28); FS7 (zinc sulphate; 1.35); FS 8 (mercury II iodide
and potassium iodide; 1.44); and FS9 (zinc sulphate and mercury II
iodide and potassium iodide; 1.45). For the McMaster technique,
only FS2, FS4 and FS7 (without ethyl acetate) were used since they
are the most commonly used for this technique. For both the
FLOTAC and McMaster, hookworm eggs were detected and
counted for all replicates under a microscope. Multiplication
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factors of 2 and 10 were utilized to estimate helminth eggs per
gram of stool (EPG) for FLOTAC and McMaster, respectively.
RESULTS Regarding FLOTAC, the highest hookworm EPGs
(mean from the 6 replicates) were obtained after the treatment
with ethyl acetate and the use of FS1 (43.5 EPG), FS4 (42.3 EPG)
and FS2 (35.3 EPG). Without prior ethyl acetate treatment, stool
samples were very dirty and the highest EPGs were obtained using
FS5 (32.3 EPG), FS1 (22.0 EPG) and FS4 (20.0 EPG). The
McMaster technique produced EPG values significantly (P < 0.05)
lower than those produced by the FLOTAC for all the FS used, i.e.
FS2 (11.7 EPG), FS 7 (5.0 EPG) and FS4 (1.7 EPG). 96.3% and
44.4% of all FS and replicates were positive for hookworm eggs,
with FLOTAC and Mc Master, respectively.
CONCLUSION The findings of the present study confirm that the
qualitative and quantitative diagnostic performance of the FLOTAC technique is higher than that of McMaster. In addition, the
importance of the choice of FS was confirmed, whereas FS4 or FS1
plus ether/ethyl acetate were particularly suitable for detection of
hookworm eggs using FLOTAC. Further validation and calibration studies are needed also taking into consideration the opportunity to work with different fixation media (e.g. formalin, SAF,
etc.) when subjecting stool samples to FLOTAC.

4.17-191
Evaluation of a commercially available ELISA test for human
filariasis
*A. Angheben, M. Gobbo, S. Tais, F. Gobbi and Z. Bisoffi
Ospedale Sacrocuore, Tropical Diseases, Negrar (Verona), Italy

OBJECTIVE To evaluate the performance of a recent, commercially available enzyme immunoassay for the diagnosis of human
filariasis in international travellers and immigrants.
METHOD AND MATERIALS The test is a commercially available enzyme-linked immunosorbent assays (ELISA) based on
detection of Acanthocheilonema viteae somatic antigens (Bordier
Affinity Products SA, Switzerland). The test development was
based on the known antigenic homology between human and
animal filarial worms. We tested sera from 96 patients with known
diagnosis of human filariasis (of which, 90 with loiasis, 1 with
mixed Loa loa and Mansonella perstans infection, 2 with bancrofti
lymphatic filariasis, 2 with mansonellosis, and 1 with onchocerciasis). We also tested 31 controls, of which 20 healthy blood
donors with no relevant travel history, and 11 patients affected by
other helminth infections (strongyloidosis, toxocariasis, trichinellosis, schistosomiasis) and coming from non-endemic areas for
filariasis. The case definition for loiasis was based either on
detection of blood microfilarie (Knott), or on the presence of the
pathognomonic sign of Calabar oedema plus eosinophilia and the
resolution of both after treatment; for all other species the case
definition required direct microfilariae identification, either in
blood or in skin (for O. volvulus).
RESULTS The test showed an overall sensitivity of 71% (68/96).
On loiasis (91/96 subjects), the test showed a sensitivity of 60%
(15/25) for immigrants from endemic areas and of 74% (49/66) for
European expatriates/travellers. The specificity was 95% (19/20),
if assessed on the control group only (blood donors), and of 87%
(27/31) if assessed on the whole group. Cross-reactivity was
detected in three out of four patients with strongyloidiasis.
CONCLUSION Our study was limited by the high proportion of
loiasis in our patient population, and our conclusions are therefore
reliable for this species only. Given this limitation, we can affirm
that the test can be a useful complementary tool for the diagnostic
work up of filariasis in patients coming from endemic areas, but
both negative and positive results should be regarded with caution,
due to the comparatively low sensitivity on one side, and the
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occurrence of cross-reactivity with other nematode infections. This
test can be especially useful (when positive) in a population at low
risk of other helminth infections, such as travellers.

4.17-192
Assessment of a Rapid Diagnostic Test for Chikungunya
*M. Mistretta, S. Bonafini, A. Angheben, M. Gobbo, S. Tais and Z. Bisoffi
Ospedale Sacrocuore, Centre for Tropical Diseases, Negrar (Verona), Italy

OBJECTIVE To assess the sensitivity, specificity and predictive
value of a commercially available, Rapid Diagnostic Test (RDT)
for the detection of Chikungunya IgM.
METHODS From May 2006 to December 2008, serum samples
from 116 patients were screened for Chikungunya virus IgM using
a rapid immune chromatographic test: the OnSite Chikungunya
IgM Rapid Test (CTK-Biotech). The results were compared with
those obtained with standard Indirect Immune Fluorescence (IFI).
The gold standard: test used was the Euroimmun kit (Euroimmun
AG, Lüebeck, Germany) for IgM and IgG, with reported
sensitivity and specificity of 96.9% and 98.3% for IgM, and
95.4% and 100.0% for IgG, respectively.
RESULTS The RDT proved quick and easy to perform and read.
Of the 116 serum samples, 108 gave a concordant result (91
negative and 17 positive), while 8 were discordant (5 RDT positive
and 3 RDT negative) (K value 0.768, 95% CI 0.614–0.921). The
RDT sensitivity for IgM detection was 85%, while the specifity
was 95%; the positive and negative predictive values were 74%
and 97%, respectively.
CONCLUSION The OnSite Chikungunya IgM Rapid Test
appears to be a reasonable screening test for Chikunguya. The
values of sensitivity and specificity could be even better than those
we found, as the test used as a gold standard, though highly
reliable, is not 100% sensitive and specific. Used as a screening test
in a non-specialized laboratory, and in settings with a disease
prevalence of about 20% as that found in our patient population,
the RDT appears sufficient to exclude the infection when negative.
However, the sub optimal test sensitivity would not be adequate
for higher levels of pre-test probability. Positive results should
always be confirmed with a reference test.

4.17-193
Safe water in Chake Chake District, Pemba Island (Zanzibar –
Tanzania)
A. Vigano’1, N. Pellissier1, S.M. Ame2, O. Mshindo3, M. Bezzi4, *D. Cocorullo5
and M. Pontello1
1
University of Milan, Department of Microbiology, MILANO, Italy; 2Public Health Laboratory Ivo De Carneri, Pemba - Zanzibar, Tanzania; 3Zanzibar Water Authority, Pemba - Zanzibar, Tanzania; 4Engineers Without
Borders, Trento, Italy; 5Ivo de Carneri Foundation, Milan, Italy

OBJECTIVES The population of the Zanzibar islands is subject to
recurrent water-borne outbreaks. A thorough analysis of the water
network and quality in Pemba island has not been effectively
implemented so far. The objectives of the present study, implemented in 2005–2006, was to assess water quality, availability and
use in the Chake Chake District (86.000 inhabitants), as well as to
transfer knowledge on correct water sources management, to
improve local inter-sector coordination, and to increase the
population awareness on safe water use.
METHODS (1) Mapping. The geo-referencing of the pumping
water station (PWS) and water network was completed with a
portable geographical positioning system (GPS). Information on
state of art of the wells, pipes and catchment area were also
collected. (2) Water sampling and analyses. Microbiological
(thermotolerant coliforms and faecal enterococci) and chemicalphysical parameters were tested every two weeks and every two
ª 2009 The Authors
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months, respectively, following protocols of the WHO guidelines
for drinking water quality. (3) Survey and Training course. A
household survey on domestic water supply was planned to reach a
representative population of 1800 people in the studied District.
The educational program on prevention and control of the waterborne diarrhoeal diseases transmitted through oral-faecal route
was addressed to 60 selected teachers of primary and secondary
schools.
RESULTS In Chake Chake District there are 14 PWS with an
average depth of 60 m and one only 7 m deep. Starting from the
PWS the water distribution system has been traced, collecting the
position of all the valves, checking-wells, branching points, and
taps, as well as pipe length, size, and material. A total of 619
samples were microbiologically analysed. The faecal contamination resulted in all PWS (from 27 to 100% of samples) without
significant differences between dry and rainy seasons. A total of
164 samples were chemically analysed. All samples resulted not
acceptable for temperature and hardness; acceptable for the pH,
fluoride, and nitrates. Different acceptability trends were shown
for other parameters indicators of corrosion and biological
pollution. The two weeks training course for school teachers was
completed successfully: opening score of averagely 16/30 improved
to closing test of 27/30. The survey reached the expected target: 64
families get water from private pipeline-connected tap, but only 4
of these receive a constant supply; 236 families collect water from
unprotected public taps and wells.
CONCLUSION The persistent faecal contamination and poor
water supply expose the local community to the risk of waterrelated diseases such as cholera outbreaks. Based on the outcome
of this study, a project focused on PWS rehabilitation and
continuous monitoring of water quality for prompt intervention is
currently ongoing on Pemba Island.

4.17-194
Assessment of two kits available for a rapid diagnosis of
Giardia duodenalis and Cryptosporidium sp.
*M. Gutiérrez-Cisneros1, R. Martı́nez-Ruı́z2, M. Subirats3, F.J. Merino4, R. Millán2,
E. Amor5, S. Rey4, A. Blanco1, B. Bailo1 and I. Fuentes1
1
ISCIII, Parasitology, Madrid, Spain; 2CEP Argüelles (H.U. Puerta de Hierro-Majadahonda), Microbiology, Madrid, Spain; 3H. Carlos III, Microbiology, Madrid, Spain; 4H. Severo Ochoa, Microbiology, Madrid, Spain;
5
H. Clı́nico de San Carlos, Microbiology, Madrid, Spain

OBJECTIVE To assess and compare the performance of two
immunochromatographic tests for the simultaneous detection of
Giardia duodenalis and Cryptosporidium sp. in faeces.
MATERIALS AND METHODS In this study performed at three
hospitals in Madrid, 255 faeces samples were tested using the two
immunochromatography strips CRYPTO-GIARDIA (CerTest
Biotec, Zaragoza) and Stick Crypto-Giardia (Operon, Zaragoza).
The samples were taken from patients with diarrhoea, HIV or
from children under the age of 5 years. We also included faeces
samples in which oocysts of Giardia duodenalis and/or Cryptosporidium sp. had been observed by microscopy. All samples were
subjected to a microscopy study following their concentration and
staining using the Ziehl-Neelsen method modified for Cryptosporidium sp. When there was disagreement between tests and in
samples scoring positive, real-time PCR was used to confirm the
result.
RESULTS Of the 255 samples examined, 64 proved positive by
microscopy or PCR for Giardia, 25 for Cryptosporidium and 166
were negative for both micro organisms. In the diagnosis of
Giardia duodenalis, use of the CerTest kit resulted in 2 false
negatives (62/64) and no false positives compared to 4 false
negatives (60/64) and 10 false positives (156/166) recorded for the
Operon kit. The sensitivity and specificity of the kits with respect

227

Tropical Medicine and International Health

volume 14 suppl 2 pp 98–247 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
to real-time PCR were 97% and 100%, respectively for the
CerTest; and 93.8% and 94% for Operon. In the diagnosis of
Cryptosporidium sp., the 25 samples in which oocysts were
observed by Ziehl-Neelsen staining gave a positive result using the
Certest strip rendering a sensitivity of 100%, compared to 23
samples testing positive using Operon with a sensitivity of 92%.
There were no false positives using either technique.
CONCLUSIONS (i) Both methods yielded good sensitivity and
specificity values and are thus useful tools for a rapid diagnosis of
Giardia duodenalis and Cryptosporidium sp. (ii) The benefits of
immunochromatography methods are that there is no requirement
for expert microscopists or special equipment. (iii) Reference
techniques such as microscopy and PCR show a greater diagnostic
reliability and should be employed to confirm a dubious result.

4.17-195
Microbiological quality of street food in Puebla City
*R. J. Ortiz-Bautista1, J. M. Freyre Santiago1, G. Z. Ortiz1, F. Guillen-Perez1, S. R.
Tellez2 and J. Sanchez-Salas2
1
Universidad de las Americas Puebla, Health Sciences, Cholula, Puebla,
Mexico; 2Universidad de las Americas Puebla, Chemistry and Biological
Sciences, Cholula, Puebla, Mexico

OBJECTIVES The aim of this work was to analyze the microbiological quality including parasites (cyst and eggs of helminthes)
and faecal coliforms.
METHODS 102 special tortillas with beans, fresh Mexican salsa
and fresh cheese (street food called ‘‘GORDITA’’) were collected.
10 g of each sample were processed using different concentration
methods by differential density ‘‘Willis’’ or ‘‘Faust’’ or ‘‘Faust
modified’’ in which this last was added one step of rinse with 1%
of sodium dodecyl sulphate (SDS) to eliminate oil material which is
used to prepare the special tortilla. Some samples (12.7%) were
analyzed for faecal coliforms.
RESULTS On the three methods were identified Giardia lamblia,
Entamoeba histolytica and only in two samples using Willis’s and
Faust modified we detected eggs of Enterobious vermicularis.
Using Willis’s method G. lamblia was detected in 42% of the
samples; in Faust method 21% and Faust modified 14%. E.histolytica was detected in 7% in Willis method; 4% in Faust and 4%
in Faust modified. We found 55% of correlation between Willis’s
and Faust method, 14% between Willis and Faust modified and
40% between Faust and Faust modified. 12 (~92%) of 13 samples
were contaminated with faecal coliforms according the Official
Mexican Norm NOM-112-SSA1-1994.
CONCLUSION The special tortilla sold on streets shows high
percent of contamination with Giardia lamblia, cysts (21–42%).
Although this parasite can produce diarrhoea not all the people
acquire the disease perhaps existing some immunological response
but not for foreign people. Faust still is one of the most used
methods in clinical laboratories on developing countries but the
main problem to detect the parasites is the skill of the analyst and
is needed to verify each observation with confirmatory tests.
Unfortunately almost all samples analyzed for faecal coliforms did
not pass the official norm (~92%).

Mediterranean Conference on Migration and
Travel Health
MC1 Access to health services for
immigrants in Europe and the
Mediterranean area
MC1-196
Implementation of the protocol of care to immigrant children
in the area west of Almeria
*M. J. Muñoz1, E. Martin2, F. Cañabate1 and A. R. Sanchez1
1
Poniente Hospital, Pediatria, El Ejido, Spain; 2Primary Care Center, Pediatrician, El Ejido, Spain

INTRODUCTION The area west of Almerı́a is characterized by a
diverse population: 30% are immigrants, as well as a high
percentage of illegal immigrants for which there is, obviously, no
known figure. In the two main towns in the area, El Ejido and
Roquetas de Mar, there are 104 and 114 diferent nationalities
registered respectively in the Municipal census. The main motivation of this migration flow is economic, with agricultural work
to be found in the greenhouses. There are some very poor sanitary
situations. Notably, female migration has increased, and consequently there has been a increase in pediatric immigration and the
number of births from immigrant women since 1996. It has
therefore become necessary to implement a specific protocol of
immigrant health in this area.
OBJECTIVES (1) Career Goals: improve the specific professional
training; promote interdisciplinary work; optimize health resources; provide comprehensive care. (2) Sociomedical Objectives:
identify patients at risk of imported diseases; check and adjust the
immunization status of the patient to our country scheme; assess
the socio-cultural integration of the patient since his/her arrival in
our country in order to prevent psychosocial disorders, like
anxiety, somatization, acculturation, etc; assess the socio-economic situation of the patient and his family to ensure the basic
needs covered in all areas (health, education, housing, etc).
METHODS (A) Initial Screening in healthy immigrant patients in
all units of primary care clinics in the area, which includes: (1)
complete blood count and biochemical (TSH, E. Hierro), (2) study
parasites in stool (3 samples), (3) urinary sediment, (4) Serology
Hepatitis B, C, VIH and syphilis(Repeat in 6 months because of
the window period), (5) Mantoux, (6) Phenylalanine if <1 year. (B)
Referral to the Paediatric Tropical Unit of Poniente Hospital in
case of symptomatic patients or those with positive evidences in
the screening.
EXPECTED RESULTSPositive impact on public health of children across the area west of Almerı́a; Interdisciplinary primaryhospital care; Early diagnosis and treatment of imported diseases;
Prevention of outbreaks of innumerable diseases; Early detection
and treatment of psychosocial disorders.

MC1-197
Individual, health professionals and health services barriers in
context of primary health care
*S. Dias1, M. Cortes1, H. Cargaleiro2, M. Carreira3, A. Silva4, V. Alarcão3, R.
Horta5 and M. Lemos6
1
Institute of Hygiene and Tropical Medicine, Health and Development,
Lisbon, Portugal; 2Health Centre of Venda-Nova, Amadora, Portugal; 3Faculty of Medicine of Lisbon, Lisbon, Portugal; 4Health Centre of Reboleira, Lisbon, Portugal; 5Regional Administration of health - Lisbon,
Portugal; 6IPO, Lisbon, Portugal

INTRODUCTION The greater diversity of population resulting
from migratory flows pose new challenges to the host countries,
namely in national health care systems. In recent years there has
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been an increase in studies that focus on the perspective of
immigrants regarding the access and utilization of health services.
The immigrant’s access to appropriate health services contributes
to an improvement in the level of health of these communities, to a
better quality of life, and to their integration in the host country.
However, there is lack of data about the perspective of health
professionals about barriers in access and utilization of health
services by migrants. Recently, there is an increasing recognition of
the need to improve knowledge about the perspective of health
professionals about these issues.
OBJECTIVE The aim of this study is to investigate the beliefs of health
professionals about barriers of access to health care for immigrants.
METHODS This study used a sampling process by clusters, with
two levels of sampling: a) Simple random sample of 40 Health
Centers of Lisboa and Vale do Tejo region. b) Simple random
sample of 10 health care professionals by Centre Health to
obtained a representative sample of 400 health professionals. Data
was collected through self-applied questionnaires developed specifically for the study. The data was analyzed with Spss 17.0. A
descriptive analysis was performed to examine the beliefs of health
professionals about barriers of access to health care for immigrants.
RESULTS Health professionals agree that access and utilization of
health services are influenced by the beliefs of migrants. The
majority of health professionals agreed that language differences
between migrants and health professionals are barriers in access
and utilization of health care. Among the participants, the
majority disagree that discrimination against immigrants and
schedule (hours of services) are barriers in access and utilization of
health care. Also disagree with the statement that health services
provided to migrants are worst than the origin population.
CONCLUSIONS These results are consistent with literature and
suggest that barriers in access and utilization of health care by
migrants are localized in 3 domains: migrants, health professionals
and health services. There is a clear need to better understand
health professional’s beliefs about barriers of access and utilization
of health services by migrants to promote the access and utilization
by migrants’ community.

MC1-198
Outpatients’ clinic for migrant population: the experience of
Ambulatorio Mi.Sa. (Ambulatorio Migrazione e Salute,
Malattie Infettive e Tropicali Div.A Ospedale Amedeo di
Savoia ASL TO2)
M. Busso
Ospedale Amedeo di Savoia, Malattie Infettive Ambulatorio MiSa, Torino,
Italy

Since 1994 outpatient clinic MiSa has been dedicated to the
prevention and treatment of infectious diseases in the migrant
population. In a multidisciplinary staff, medical personnel work
together with two cultural-linguistic mediators/counsellors and a
psychologist to provide a global approach to the immigrant
patient. Over the years the clinic has developed an operational
model to facilitate the relationship between patient and health
services; improve knowledge on HIV/STDs prevention; promote
long-term treatment adherence (i.e.TB, HIV) and encourage
interventions of psychological support; offering medical treatment
and patient follow-up; rapid HIV/STDs diagnosis and counselling;
and behavioural change intervention on an individual and collective basis. Access to National Health System is reduced amongst
irregular immigrants, therefore the importance of the HospitalTerritory interaction to enhance prevention, diagnosis and treatment. The clinic also operates on the territorial context at two
local ISI centers (Immigrants’ Health Information)and it is
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cooperating with other territorial services for mobile populations
to empower the ‘‘take in charge’’ of patients who might show
greater social frailty. Staff try to detect eventual discomfort of the
user when referring to the clinic and addresses him/her to
dedicated and appropriate structures when specialist competence
ends. Particular importance is given to thorough explanation of
modalities of access to health/social services to avoid useless and
discouraging access to unsuitable services. This aim is mainly
reached through intervention of cultural-linguistic mediators, who
consent to look at the cultural aspect of relationship not just as
based on an amount of rules and principles settling life pattern of
original community, thus creating a connection with ‘‘native’’
healing-treatment system. Group intervention strategy focuses on
the importance of peer education in health promotion and prevention
of HIV/STDs. Particular attention is dedicated to women’s health:
often prone to marginalization due to language difficulties, family
duties and increased chance of exploitation and abuse. Women are, at
the same time, more sensitive to issues such as prevention and
knowledge sharing. Women focus groups are organized to discuss
STDs risk perception and prevention behaviours.

MC1-199
Access to health services for undocumented immigrants in
Italy
*G. Trillo, G. Brindicci, M. Altamura, M.G. Degirolamo, E. Cinori and L. Monno
Clinic of Infectious Diseases, Medicine, Infectious Diseases and Dermatology, Bari, Italy

INTRODUCTION Data regarding undocumented immigrants are
unknown, but the 2008 Caritas-Migrantes report estimates
500 000–700 000 unauthorized immigrants in Italy. According to
Central Service for Protection of Asylum seekers and Refugees
(SPRAR), 76% of immigrants arrive in Italy by sea and from 2007
to 2008, this number has increased by 34%. Thus, as Apulia is a
costal region it has become the fourth largest region for total
number of admitted immigrants. This study aims to evaluate
undocumented immigrants’ perception of their right to access the
national health care system and whether this privilege is actually
utilized. Unlike the USA where private health care is predominant,
medical care in Italy is theoretically accessible and gratis. However, since a code number for poor immigrants was introduced
(STP, law 189/02), the concept of accessible health care has been
questioned.
METHODS An anonymous multi-language questionnaire was
distributed to all patients with STP code numbers referring to the
Immigrant Out-patient Infectious Diseases Clinic of Bari from June
2007-June 2008. Questions were related to nationality, date of
arrival in Italy, use of health facilities in the last year, and meaning
of STP. About 50% of patients who completed the questionnaire
waived right to anonymity and requested screening of infectious
diseases (HIV, HBsAg, HCV-Ab, VDRL, TPHA and Mantoux).
RESULTS 256/272 patients completed the questionnaire. Patients
were as follows: 72% African (41% Nigeria), 18% Asian (54%
Bangladesh), and 9% Eastern Europeans (58% Romania) (Fig. 1).
Average patient age was 25 (18-63) and 65% of patients had been
in Italy since 2007, 20% since 2004 and 15% for >5 years. In the
last year, 57% of patients were visited by a doctor at least once;
18% were admitted to hospital. 82% of patients considered their
health as good, very good or excellent, while 18% considered their
health as poor or very poor. Of the 120 patients for whom clinical
data was available, 3% was HIV+, 5% positive for TPHA, 5% for
HBsAg, none were HCV+. Patients with a Mantoux test >10 mm
were 44%. 60.9% patients did not know what STP meant. Only
21% knew exactly the meaning of STP, 76.6% of whom were
aware of how long STP was valid. 50.7% knew that doctors from
the emergency unit must not inform the police of illegal
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immigrants since everyone in Italy had the right to medical care,
7.8% thought that the doctor could inform police, 12.5% that he
must inform the police and 29% were not aware of this law in
Italy (Fig. 2).
CONCLUSION At present, large-scale political solutions to the
challenges of undocumented immigrants, facilitating access to
health facilities are lacking in Italy. The development of communication systems is fundamental to improve access to health
services and to create links between immigrants and the healthcare
system. A lower prevalence for infections such as HIV, HBV or
HCV was noted for immigrants than in their countries of origin.

MC1-200
Immigrant patients with infectious diseases in an emergency
hospital service in Madrid, Spain. Clinical and epidemiological
characteristics, differences with Spanish population
*P. Merino, F. Gonzalez, I. Gestoso, B. Herreros and J. Picazo
Clinico hospital, Microbiology, Madrid, Spain

OBJECTIVE To determinate the characteristics and management
of the immigrant population’s infectious diseases in an emergency
hospital service in Madrid, Spain.
METHODS A cross sectional study of all patients with infectious
diseases attended one day of each month during 2008 in
emergency rooms in 14 hospitals in Madrid. Demographic data,
clinical symptoms, microbiology test, infectious disease diagnosis,
time in emergency room and antibiotic treatment were collected.
RESULTS A total of 1061 patients were diagnosed of infectious
disease. 88% were from Spain and 12.5% immigrant patients.
44.6% were male and without significant differences with Spanish
population. Average age in immigrant was 32 years (standard
deviation of 13), younger than Spanish people 51 (standard
deviation of 24). Urinary tract infection (25.2%) and gastroenteritis (25%) were the most frequent infections, followed by upper
and lower respiratory infections (17.7%, each other). In Spanish
population the most frequent one was lower respiratory infection
with 24.2%. No tropical infection diseases were diagnosed during
the study. Microbiology tests were requested in a very low
percentage (1.97%) and protocols of specific diseases were not
used in none of the populations.
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CONCLUSIONS Immigrant patients use emergency rooms similar than Spanish population but they are younger. At the present
time, immigrant population in Madrid Community is estimated in
17%.There are not statistical differences in sex between nationalities. The most frequent infectious pathology in immigrant
population is the same than in Spanish patients. We consider that
it is important to increase education in emergency room about
tropical diseases because is important to role out these kind of
infections.

MC2 TB in immigrants and marginalized
populations
MC2-201
Tuberculosis in Bosnian children as result of endemic
situation, refugees and migratio
*A. Bajraktarevic, Z. Mulalic, N. Perva, S. Trninic, A. Beganovic, A. Selimovic, A.
Djurdjevic Djulepa, J. Maglajlic Abduzaimovic, M. Babic and H. Niksic
Public Health Institution of Canton Sarajevo, Pediatrics Department, Sarajevo, Bosnia and Herzegovina

INTRODUCTION Age is an important aspect of the epidemiology of childhood tuberculosis. About 60% of tuberculosis cases in
children in the United States occur in infants and children < 5 years
of age, but in Bosnia and Herzegovina situation is different. While
children tolerate higher doses of medication relative to body
weight, with lower rates of adverse reactions, paediatric formulations (syrups or soluble powders) are not always available.
METHODS Data were collected on standardized forms that
include questions about demographics, clinical history, laboratory
and radiographic testing, TB treatment regimens, TB treatment
outcomes. As part of this demonstration project, pediatricians
were encouraged to send sputum specimens for mycobacterial
culture at a Canton Health Centers-level facility.
RESULTS Between 1996 and 2007, among culture-positive
childhood TB cases without a history of TB, rates of drug
resistance were 3.6% to at least isoniazid (INH), 6.2% to at least
any first-line drug (isoniazid, rifampin, ethambutol, pyrazinamide,
or streptomycin), and 0.9% to at least INH and rifampin (ie,
multidrug resistant [MDR] TB. Drug resistance rates among
foreign-born paediatric TB patients were higher than for Bosniaborn patients (P < 0.05).
DISCUSSION Despite overall declining TB case numbers and
rates among Bosnian children, our analysis showed that some
children share a disproportionate burden of TB, including children
younger than five years, national and ethnic minorities, and
foreign-born children. Poverty was strongly associated with
tuberculosis in this study.
CONCLUSION Although the overall TB case number among
children is declining in Bosnia and Herzegovina, certain groups of
children (e.g., younger children, racial and ethnic minorities,
foreign-born) are at higher risk for TB. As Bosnia and Herzegovina
moves toward the elimination of TB, future efforts should
endeavour to prevent all cases of childhood TB. Understanding TB
epidemiology among children is critical to overall TB control and
especially to the goal of TB elimination in Bosnia and Herzegovina.

MC2-202
Screening of tuberculosis in Barcelona ‘s immigrant
population (Catalonia, Spain)
*H. A. Olga1, G. R. Albert1, E. T. Esther2, V. T. Maria1 and Á. G. Vanesa1
Institut Catala de la Salud, CAP Raval Nord, Barcelona, Spain; 2Universitat de Barcelona, Facultat de Biologia, Unitat Biologia Animal, Secció
Antropologia, Barcelona, Spain
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INTRODUCTION Since 2000 Spain has received a migratory
flow of immigrants from poor countries. Many immigrants come
from countries with high prevalence of cosmopolitan diseases like
tuberculosis (TB).We work in a Primary Health Care Center with
an immigration rate of around 35%. We have new guidelines to
screen TB in immigrants.
OBJECTIVES To calculate rates of latent and active tuberculosis
in Barcelona’s immigrant sample.
To evaluate the capacity to detect tuberculosis using the new
guidelines.
METHODS Cross-sectional observational study. The population
object of our study is the immigrants coming from countries of low
rent visited for first time in our center between 2001 and 2005. We
study latent tuberculosis in patients <35 years old with tuberculin
skin test (>or=10mm) and active tuberculosis in patients >35 years
old with thorax X-ray.
RESULTS Global sample: 3132 patients (58.2% males; < 35 y.o.
65.5%). Among the patients who underwent the screening
(N = 603), 28.1% had a positive tuberculin skin test (n = 87/309)
and 5.8% had active tuberculosis (pulmonar) (n = 17/294) in the
period of the study. No significant differences between sociodemographic (sex, WHO region and age) and clinical variables were
detected.
CONCLUSIONS We have lower rate of latent tuberculosis and
higher of active tuberculosis than that reported in the literature.
These differences can be explained by the low adhesion of the
professionals to the guidelines and to the lack of adhesion of the
immigrants with the tests ordered. Our data shows that TB
screening in immigrant population is useful and we must improve
TB screening. This study emphasizes tuberculosis as a global
disease and a current public health problem as WHO data show on
its last report.

MC2-203
Role of screening for tuberculosis (TB) among asylum seekers
in central Italy
*A. Miccoli1, R. Cuomo1, M. Carnevalini1, L. Scorzolini1, G. Russo1, A. Antonelli2,
F. Riccardo1, L. E. Pacifici3 and V. Vullo1
1
University La Sapienza of Rome, Infectious and Tropical Diseases, Rome,
Italy; 2University La Sapienza of Rome, Mathematical Methods and Models, Rome, Italy; 3Italian Red Cross, Health Department, Rome, Italy

INTRODUCTION Understanding the epidemiology of tuberculosis in migrant communities and designing adequate and comprehensive control strategies is a major challenge facing public
health authorities in many low-prevalence countries. Asylum
seekers are a particularly vulnerable subgroup of people who are
required to live in hosting centres for 6-24 months waiting for
their residence permit. Since September 2008 Tuberculosis (TB)
screening has been offered to all asylum seekers living in the
hosting centre of Castelnuovo di Porto in Rome (C.A.R.A). This
activity aims to detect all patients with active TB upon arrival in
Italy and those who develop the disease during their stay.
OBJECTIVES To examine the effectiveness of tuberculosis (TB)
screening among asylum seekers during the first 6 month of
activity of the outpatient service of the C.A.R.A. in Rome and to
describe the observed TB detection rate.
METHODS 187 people on 1770 (10.6%) residing in the C.A.R.A.
between September 2008 and March 2009 accepted to be screened
for TB. Anamnestic data was collected and all patients were
clinically examined and tested for the Mantoux intradermoreaction (PPD). If TB was clinically suspected based on the initial
findings, a chest x- ray was performed.
RESULTS 27 patients were female (14%) and 160 (86%) were
male. The mean age was 26 years. The majority come from
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Gambia (23%), 19% from Eritrea, 13% from Somalia and 12%
from Burkina Faso. Over the 187 PPDs examined, results were
obtained in 159 cases. 82 (44%) had an area of reaction of
<10 mm and 77 (41%) ‡10 mm. None recalled having received a
BCG vaccination. Among those who received a chest x ray, only
11 (5%) had signs suggestive of TB infection and only four of
those were diagnosed with active TB. Only one was sputum
positive.
CONCLUSIONS Most asylum seekers in the Italian C.A.R.A.
come from countries endemic for TB and, as their travel is not
economically motivated, they are not pre-selected among the
youngest and healthiest of their communities as is the case of the
majority of job-seeking immigrants. Moreover the harsh travelling
and living conditions before arriving to the centre are factors that
may contribute to favouring the progression of disease from latent
to active TB. Surprisingly, the population accessing outpatient
services in the C.A.R.A. is overall a young and healthy one with a
very low prevalence of active TB. The healthy lifestyle offered by
the C.A.R.A. where lodging and food is guaranteed as well as free
primary health care cannot be the only factor that can explain this
trend. There is the possibility that among asylum seekers living in
the C.A.R.A. there may be a relevant proportion of economic
migrants. Screening for TB has highlighted that even though the
disease is rare, it is present among people hosted in the C.A.R.A. in
Rome. Therefore this activity has proved to be an effective way of
detecting active TB and starting appropriate isolation and treatment of the patients.

MC2-204
Prospective study of tuberculosis in native Italians and
immigrants in a Province of Northeastern Italy (2004-2009)
*A. Beltrame, G. Rorato, F. Brillo and P. Viale
Azienda ospedaliero Universitaria, Clinic of Infectious Disease, Udine, Italy

OBJECTIVE To evaluate the epidemiological, diagnostic, clinical
and therapeutic aspects of TB patients in order to compare
autochthonous and immigrants.
METHODS A prospective study of TB cases to the Clinic of
Infectious Disease of Udine during 2004–2009.
RESULTS A total of 147 TB cases were observed (7.5% relapse).
Diagnosis was microbiologically proved in 126 (85.7%) patients.
Median age was 48 years (17-89 years) and 88 (60%) patients
were male. Sixty-nine (47%) patients were immigrants (3.4%
undocumented): 18 (26%) from Africa, 15 (21.7%) Eastern
Europe, 12 (17.4%) Central Europe, 9 (13%) Latin America, 7
(10.1%) South-East Asia, 5 (7.2%) Eastern Mediterranean, 2
(2.9%) Western Pacific, and 1 (1.4%) Established Market Economies. The median length of residency in Italy was 55 months (1678 months). One-hundred heighten (80.3%) patients were hospitalized, 12 (8.2%) were admitted in DH, and 17 (11.6%)
outpatients. The median hospital stay was 21 days (3–149 days).
Patients had malignancy (8.2%), diabetes (8.2%), chronic
obstructive pulmonary disease (5.4%), HCV infection (6%),
HBsAg (5.5%), liver disease (4.8%), renal insufficiency (3.5%),
and HIV infection (2.9%). The main risk-factors were history of
previous TB in family (25.5%), and alcoholism (4.8%); 3/59 (5%)
women were pregnant/puerpere. Ninety-five (64.6%) patients had
pulmonary TB, 37 (25.2%) extra pulmonary and 15 (10.2%)
mixed TB. The most frequent sites of extra pulmonary TB were:
lymphonode (15), musculoskeletal system (9), genitourinary tract
(8), pleural effusion (3), intestinal tract (3), disseminated (3).
Seventy-nine (71.8%) pulmonary TB patients were sputum smearpositive. In vitro susceptibility to antimicrobials was available on
119 strain of M. tuberculosis. Fifteen (12.6%) strains were
resistant to at least one drug: 12 (80%) to INH, 1 (6.7%) to EMB,
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1 (6.7%) to SM, 1 (6.7%) strains were MDR. Treatment was
discontinued in 24 patients because of: hepatitis (70.8%), rash
(8.3%), optic toxicity (4.2%), fever (4.2%), arthritis (4.2%),
hemolitic anemia (4.2%). Final treatment outcomes were: completed (77.2%), died (9.6%), cured (5.1%), transfer (6.6%),
defaulted (1.5%). Native Italians patients were significantly older
than immigrants (64 vs 35 years; P < 0.01), more frequently
affected by malignancy (15.4% vs 0, P < 0.01) and reported
previous TB (11.5% vs 2.9%, p = 0.09). A significantly higher
percentage of deaths were recorded amongst native Italians
(11.5% vs 5.8%, p < 0.01). Smear-positive pulmonary TB was
more frequent for immigrants that Italian ones (83.6% vs 60%,
P = 0.01). No other significant differences were found.
CONCLUSION More infectious pulmonary TB in immigrants
may be due to diagnosis delay. Preventive and control strategies
should focus on immigrants facilitating their access to medical
services.

MC2-205
Epidemiology of TB clusters and outbreaks in the Emilia
Romagna region from 2004 to 2008
*M. Morandi, D. Resi, S. Giordani, G. Fabbri, L. Droghini and M. L. Moro
Agenzia Sanitaria e Sociale Regionale, Area Rischio Infettivo, Bologna, Italy

OBJECTIVES Recently WHO has underlined the necessity to
study social determinants of tuberculosis (TB) onset and transmission aimed at identifying preventive actions to reduce incidence, in support of early diagnosis and accessibility to an effective
therapy. Here we present the description of TB clusters in Emilia
Romagna in the period from 2004 to 2008, with particular focus
on the characteristics of index cases and secondary cases.
METHODS Analysis and description of TB clusters in the Emilia
Romagna Region identified through notification system of class IV
infectious diseases (Ministerial Decree 15/12/1990) for the period
2004–2008. In our region for all cluster cases data about sex, age
and country of origin were also collected. The transmission from
the index case to at least one persons was defined as ‘‘cluster’’
while the transmission to at least two persons as ‘‘outbreak’’.
RESULTS From 2004 to 2008, 78 TB clusters have been identified
(18 outbreaks) in Emilia Romagna, involving 183 cases, mainly in
the provinces of Bologna (38.8% of total clusters), Modena
(17.5%) and Reggio Emilia (11.3%). The annual number of
cluster notifications was 11 in 2004, 9 in 2005, 18 in 2006, 17 in
2007 and 23 in 2008. The 3-yrs average of outbreaks was 4.0 over
2004–2006 and 4.33 over 2006–2008. In the studied period the
average number of cases per cluster was 2.34 (max outbreak size 6
cases). In sixty five clusters (83%) the index cases were indicated as
foreign-born (with 43% from Africa and 31% from Europe), most
of whom were males (68%) with an average age of 32 yrs (std
±12). During the last 2 yrs a decreased number of index cases from
Africa has been observed, while there has been an increasing
number from East Europe, Asia and South America in accordance
with migration characteristics. Onset of TB appeared to be
frequent among family members (86%), 5% occurred in public
structures (hospitals, schools and prisons), 9% in other communities. The number of clusters that involved children under 12 yrs
has risen from 9% in 2004 to 40% in 2008. The annual average of
children under 12 yrs involved in clusters over 2004–2006 was 4.7
cases compared to 9.0 over 2006–2008. In 2008, of the 13 cases of
TB belonging to clusters and younger than 12 yrs, 85% were
children under 5 yrs.
CONCLUSION During the last 5 yrs in the Emilia Romagna
Region the notification system of class IV infectious disease was
able to collect 78 TB clusters, with evidence for intra-family TB
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transmission. Underreporting of clusters and cases could not be
excluded. Using few additional information (sex, age and country
of origin), we were able to: (i) depict the main characteristics of the
index cases (young adult, male, immigrant), (ii) better describe
secondary cases (eg. increased involvement of children under 5 yrs)
and (iii) link additional data source information that will represent
future goals to identify critical points for prevention and control
actions of TB onset and transmission.

CONCLUSION In recent years, the number of immigrants is
increasingly growing in our HIV clinics. For one of the hospitals
participating in the study, 63% of the new cases seen during the
study period were migrants. We have found significant differences
in many of the variables studied. Migration arrival has meant a
substantial change in the population we attend in our clinics, so
getting to know this new reality is essential to provide and adapt
necessary resources for its appropriate care.

MC3 HIV in immigrants

MC3-207

MC3-206
Migration changes patient profile in Andalusian HIV clinics: a
multicentric case-control study
*A. Lozano1,2, J.M. Fernandez-Pelaez1,2, A. Domı́nguez2, J.L. Haro2, E. Cañas2, M.
Gallo2, E. Fernandez Fuentes1,2 and J. M. Kindelan2
1
Hospital de Poniente, Tropical Unit, EL EJIDO, Spain; 2Andalusian Infectious Diseases Society, International Health and Imported Diseases Group, Seville, Spain

INTRODUCTION The rise in Spain’s immigration population
from 637 085 people in 1998 to more than 5 million in 2008 now
accounts for 11% of the country’s current population. Although
most migrants arrive with good health, we are seeing a rise in
imported and cosmopolitan diseases, such as HIV.
OBJECTIVE To describe the differential epidemiological, clinical
and therapeutic characteristics of HIV infection in Andalusian
immigrants (cases) and to compare them to those of native
population (controls).
METHOD Case-control, retrospective, multicentric study of
native and migrants patients diagnosed of HIV during 2001–2005,
and followed up to two years after first visit. All economic
immigrants diagnosed during study period were included and
matched to native controls seen during same period. Values of
P < 0.05 were considered significant.
RESULTS 270 patients (156 cases, 114 controls) from 3 Andalusian hospitals were studied. In the first two, migrants accounted
for 5–8% of new HIV cases, but in the third, migrants accounted
for more than half the new HIV cases (63%). 64% of migrants
came from sub-Saharan Africa, 23% from South America, 8%
from Eastern Europe and 5% from Magreb. Mean follow-up time
was 274 days, 259 days for cases and 306 for controls.
Epidemiological data: Mean age of cases and controls was
similar (33 vs 37 years). Women proportion was significantly
higher in migrants than in controls (44% vs 24%), as was
prostitution (12% vs 4%) and occupation (67% vs 50%). Former
imprisonment was more frequent in controls (21% vs 2%). Most
common route of infection was sexual in both groups (88% for
cases, 53% for controls), with only 2.5% of cases being infected by
sheering needles, opposite to 42% of controls.
Clinical data: 8% of cases were infected by HIV-2, but none of
the controls. Toxic habits: 27% in migrants, 67% in controls. PPD
test positive, syphilis and HBV markers and opportunistic diseases
were more frequent in cases than in controls but without statistical
significance. We did found significant differences in HCV markers
(7.8% for cases vs 43% in controls) and pregnancy (33% in cases
vs 7% in controls).
Treatment: Adherence and response to ART was slightly better
in controls without statistical significance. Changes in first ART
regimen were significantly more frequent in controls and lost to
follow-up significantly higher in cases. Death during follow-up
presented in similar proportions in both groups.
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HIV-1 subtypes and circulating recombinant forms among
immigrants in Apulia
*M. Altamura1, G. Brindicci1, G. Trillo1, G. Punzi2, A. Lagioia1, D.C. Cibelli2, A.
Saracino2, G. Angarano2 and L. Monno1
1
Clinic of Infectious Diseases, Medicine, Infectious Diseases and Dermatology, Bari, Italy; 2Clinic of Infectious Diseases, Foggia, Italy

INTRODUCTION Distribution of different HIV subtypes follow
a geographical trend. The migratory flow has determined a rapid
increase of non-subtype B distribution in Western Europe and
U.S.A., as well as in other countries where HIV-1 B subtype was
previously predominant. This retrospective study is focused on
verifying HIV-1 subtypes in immigrants residing in Apulia with the
final objective of evaluating the potential spread of non-subtype B
viruses in our area.
MATERIAL AND METHODS A total of 102 immigrants tested
HIV-positive in the period 2007–2009, 81 of whom gave a blood
sample for HIV-RNA extraction and sequencing of pol (Fig. 1) and
env gene (gp120 and gp41 regions). The subtype assignment was
confirmed by a bootstrapped phylogenetic analysis using SEQBOOT with 1000 replicates, followed by the DNAdist (with
Kimura 2-parameter method and a transition/transversion ratio of
2.0), Neighbour and Condense programs contained in PHYLIP
(PHYLogeny Inference Package).
RESULTS Patients were mostly females (69.6%) with a mean age
of 37 years; their origin was as follows: 69.5% African (31%
Nigerian), 20.5% European (38% Romanian), 7% South American, (71% Brazilian) and 3% Asian. At first observation, median
CD4 cell count and median log10 HIV-RNA were 271 cells/ll, and
5.59 log10 cp/ml, respectively; 43.1% of patients had less than 200
CD4 + and 23.5% had an AIDS-defining diagnosis. The sequences
of gp120 and gp41 were available for 44 and 42 patients,
respectively. In order of decreasing prevalence, subtypes were as
follows: C (29.6%), CRF02_AG (19.7%), B (13.5%), G (3.7%),
F1 (9.8%), A (3.7%), CRF01_AE (1.2%) and CRF06_cpx (1.2%)
(Fig. 2). Lastly, intersubtype recombinants other than those
commonly accepted were found in 17.2% patients (Table 1)
including six patients whose pol gene clustered into G clade while
the gp120 sequence clustered into A subtype; 5/6 of the latter were
Nigerian female prostitutes and the remaining patient was a
Nigerian heterosexual male.
CONCLUSION Due to the varying origin of immigrants in our
region, an extensive variability of HIV-1 subtypes was noted in
this study. Generally, there was a high concordance between
subtypes and country of origin; however, often there was low
agreement between HIV-1 subtypes of different sequences within
the same individual, especially regarding subtype G which has
already been described as a non-pure subtype. The high intersubtype prevalence among our patients could be explained by the
numerous presence of prostitutes and patients with risky heterosexual behaviour. Finally, it is likely that the high prevalence of
late-presenters is a warning signal that immigrant patients are not
utilizing available health facilities.
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Table 1 Characteristics of 14 patients with HIV-1 recombinant
intersubtypes

CODE

1st

SEQ.

COUNTRY

SEX HIV+ AGE RISK CDC CD4+ log-RNA pol

gp120 gp41

005

NIGERIA

F

2000 35

E

A1

708

3.95

AGJ

–

038

NIGERIA

F

2000 30

E

C3

381

4.78

B/G

A

012

KENYA

F

2005 31

E

A3

182

3.23

C

063

NIGERIA

F

2004 40

E

B3

240

5.65

CRF02_

061

NIGERIA

F

2007 27

E

A3

141

4.30

–
CRF02_
AG

–

A

A

G

A

G

–

B

AG
CRF02_
AG
058

NIGERIA

F

2009 24

E

A2

411

2.58

CRF02_

METHODS The study population are adult illegal immigrants
seen at CESAIM outpatient health centre. In the period between
January 2008 and May 2009, a sample of 334 patients who had
given their informed consent were submitted to blood cell count
and formula, serology for hepatitis, HIV and syphilis, and
screening for major parasite infections at the laboratory of S.
Cuore Hospital, Negrar, Verona.
RESULTS Regions of origin of those patients were as follows:
Europe 26.4%, North Africa 8.2%, Sub Saharan Africa 49.7%,
Asia 4.5%, Latin America 11.2%. About half patients were males.
Age varied from 1 month to 82 years. Hepatitis B: On a total of
188 who were tested fro HBV, 23(11.7%) had positive serology
for HBs Ag. Of those subjects, 78.3% were from Sub Saharan
Africa. Hepatitis C: On a total of 164 tested for HCV, only 2
(1.2%) had a (true) positive serology, both from Sub Saharan
Africa. HIV: on a total of 180 HIV tests performed, 10 subjects
(5.5%) had a positive result: their regions of origin were: 4 from
Asia, 2 from Europe, 2 from North Africa, 1 only from Sub
Saharan Africa and from Latin America. Parasite infections: on the
total of 334 patients with a blood cell count performed, 20.6% (69
patients) presented more than 300 eosinophils/ll. Forty seven of
those patients were tested for parasite infection (both with direct
research and serology) with the following results: 44.7% presented
at least one helminth infection (90% of them were from Sub
Saharan Africa), distributed as follows: strongyloidiasis (23.4%)
schistosomiasis (25.5%), co-infection S. mansoni and Strongyloides (6.4% – 3 subjects), Ascaris (4.2% – 2 people), Ankylostoma
(4.2% – 2 people). One patient presented filariasis (loasis).
CONCLUSION This study has given a picture of the prevalence
of some infectious conditions in an outpatient population of
irregular immigrants in our province. The results are consistent
with those found by others in other settings, but for a comparatively high prevalence of parasite infections.

AG
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immigrant travellers and other travellers
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Travelling and acute complications in sickle cell disease: a
study of 148 adults
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MC4 Determinants of health in immigrants
MC4-208
Prevalence of infections in a population of irregular
immigrants of Verona province, Italy
*J.P. Foschia1, E. Rigoli2, M. Lunardi2, G. Monterio2, D. El Buhaisi2, P. Baldelli2, C.
Piazza2, C. Cervato2, L. Maestrello2, C. Perrazzolo2, C. Duffini3 and F.
Lazzarotto4
1
Centre for health promotion, Verona, Italy; 2CESAIM, Verona, Italy; 3Sacrocuore hospital, informatic service, Negrar (Verona), Italy; 4ULSS 20,
Verona, Italy

INTRODUCTION Illegal immigrants in Italy have an irregular
access to the health care system. In the city of Verona a health
centre based on benevolent, voluntary medical work (the CESAIM) is attended by more than one thousand immigrants each
month.
OBJECTIVE To estimate the prevalence of HBV, HCV, HIV and
parasite infections in a population of irregular immigrants.

234

K. Stankovic1, *G. Le Loup2, F. Lionnet1, X. Lescure2, R. Girot3 and G. Pialoux2
1
Tenon hospital, AP-HP, Internal medicine, Centre for Sickle cell disease,
Paris, France; 2Tenon hospital, AP-HP, Infectious and tropical diseases,
Paris, France; 3Tenon hospital, AP-HP, Haematology, Paris, France

OBJECTIVES Travelling is known to be a risk of acute complications for sickle cell patients. However, no data is yet available
concerning sickle cell adults except isolated case reports. Our
objective was to describe the actual risk in our cohort.
METHODS Consecutive sickle cell patients seen for a routine
consultation in a referral centre for adult sickle cell disease (SCD)
were invited to fill in a questionnaire asking for previous travels
within the year before and complications that occurred during or
within 2 weeks after the journey. Complete data were then
collected in case of hospitalization.
RESULTS 148 patients accepted to participate in this survey: 110
SS (24 treated with hydroxyurea (HU), 6 with a red cell exchange
program), 28 SC, 5 Sb-thalassemia, 4 Sb+-thalassemia, 1 SDPunjab (with HU); 98 women (66%) and 50 men; mean
age=26.8 years. The frequency of APC in the year before the trip
was: <2 with no hospitalization in 42% (group 0), 2–4 or a
hospitalization in 38% (group 1), >4 or an acute chest syndrome in
20% (group 2). Vaccinations against yellow fever was completed
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in 13% of the patients, diphtheria-tetanus-poliomyelitis in 55%,
pneumococcus in 59%, B hepatitis in 46%, A hepatitis in 2%,
typhoid in 3%, meningococcus in 3%, influenza in 7%, while
vaccines were unknown in 35%. 82 patients travelled at least once
in the previous year: Africa (49%), America and the West Indies
(22%), Europe (27%), Asia (2%), travelling mostly by plane.
Among them, health problems occurred in 53 (65%): APC (48%),
fever (13%), diarrhoea (13%), broncho-pulmonary symptoms
(8%), headaches (5%), nausea or vomiting (4%), cutaneous
wound (3%), other (6%) among which hepatic cytolysis, head
injury. Hospitalization was required for 30% of these patients:
23.4% of group 0, 50% of group 1, 64.3% of group 2. Two
patients required intensive care unit (one for acute chest syndrome
and the other one for acute renal insufficiency) and were in group 0
and 1 respectively. APC was the most frequent complication in
group 2, whereas patients from group 0 had rather other
complications (fever, diarrhoea, headaches). No specific infection
was diagnosed. The distribution of frequency of APC (before
travelling) between the travellers and the non-travellers showed no
difference. There was no difference of age, sex, and type of SCD
between travellers who developed complications and those who
did not.
CONCLUSION Travelling is a situation that can frequently
destabilize SCD. In comparison with children, no specific infection
was documented. Complications were mostly APC and acute chest
syndrome. Severity of these complications was unforeseeable since
patients who required intensive care unit were not the most
symptomatic patients before the travel. Prevention could be
optimized, especially regarding vaccination.

garden around their bungalow. SG, male, 69-year-old, travelled to
Kenya from 20th August to 14th September 2007. Two days after
return he consulted for fever and abdominal pain and presented a
raised C-reactive protein and a mild neutrophilia, while the
eosinophil count was 370/ll, but 3 weeks later he presented again
with a Loeffler-like syndrome (dry cough, fever, eosinophil count
of about 8000/mmc). Rabditoid larvae of S. stercoralis were found
in stool test one week later. Serology was negative. One month
after treatment (single dose ivermectin), serology was this time
positive (titre 80) and the eosinophil count decreased to 600/ll).
One month later, after a temporary recovery, abdominal pain,
constipation and itching appeared: serology was positive (80 titre),
and the eosinophil count was raised again to about 1000/ll. He
was then re -treated with ivermectin at the same schedule as the
two other cases. The source of infection was identified in the
organic fertilizer the patient handled in his garden in Kenya
without gloves.
CONCLUSION Acute strongyloidiasis is rarely reported in travellers. Strongyloidiaisis, most frequently seen in the chronic phase,
may mimics Loffler syndrome in the acute phase. Splenomegaly
and rash can be present. Repeated stool examinations and stool
culture are probably more sensitive in acute strongyloidiasis than
serological assays, contrarily to the chronic form. Bare skin
exposure to garden ground in tourist settings could be a risk factor
for strongyloidiasis and prevention measures should be discussed
during pre-travel advice.

MC8 Cultural diversity and stereotyping
MC8-211

MC7 The long-term and the short-term
traveller
MC7-210
Acute strongyloidiasis: clinical features and diagnostic
problems in three returning travellers seen at the Centre for
Tropical Disease, Negrar, Verona
*A. Angheben1, F. Gobbi1, A. Rossanese1, M. Anselmi1, S. Marocco1, G.
Monteiro1, M. Mistretta1, A. Sepe1, T. Lacovazzi2 and Z. Bisoffi1
1
Ospedale Sacrocuore, Tropical Diseases, Negrar (Verona), Italy; 2Hospital, Infectious Diseases, Triggiano (Bari), Italy

OBJECTIVES To describe clinical presentation, diagnostic procedures and follow-up of three cases of acute strongyloidiasis in
travellers.
METHODS Case description: S, male, 32-years-old, travelled
with his wife PF, 30-years-old, to South Est Asia (Malaysia,
Singapore, Koh Samui Island) from 27th August to 12th September 2008. Seven to ten days after returning home to Italy they
developed a diffuse, macular papular, itching rash, fever, cough
and fatigue that persisted for more than one month. PF also had
skin exfoliation and urticaria. Both had enlarged spleen. Blood
tests showed eosinophilia (about 4000 and 7000 eosinophils/lL,
respectively) and raised C-reactive protein. Direct and indirect
(serologic) tests for parasite infections were all negative. One
month later, S.F. had larvae of S. stercoralis in one (out of five)
stool sample, positive stool culture and serology (titre 20), while
PF had negative direct examination and serology, but a positive
stool culture. Both were treated with ivermectin, 200 lg/Kg/day
for two days, repeated after one month. Both patients were
asymptomatic and with normal eosinophil count after at
6 months. Serology was positive for both after one month at titre
20, to become negative after 3 and 6 months. Both patients had
only walked barefoot in a tourist resort of Koh Samui Island, in the
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Characteristics of dermatoses on strongly pigmented skin
*S. Schmidt1 and D. Reinel2
Bundeswehr Medical Office, Preventive Medicine, München, Germany;
2
Bundeswehr Station Hospital, Dermatology, Hamburg, Germany

1

OBJECTIVE This paper focuses on the clinical characteristics of
dermatoses on strongly pigmented skin and the difficulties
encountered by differential diagnosis in evaluating skin diseases.
METHOD Descriptive analysis
RESULTS Due to the growing influx of migrants from regions
which are ethnologically, socio-economically and climatically
different from Central Europe, dermatologists are increasingly
confronted with patients with strongly pigmented skin. Ethnic
factors, socio-economic conditions in the country of origin,
climate, nutrition and even pre-treatment can distort the picture of
the original disease. In addition to new clinical aspects of
ubiquitous skin diseases, dermatologists should also reckon with
exotic diseases. Under the influence of ultraviolet radiation, which
induces pigmentation, melanosome complexes are increasingly
developed within melanocytes. The absolute number of melanocytes is not an indicator of racial differences.
CONCLUSION The clinical picture of a skin disease, e.g. measles,
is different when it is encountered on strongly pigmented skin. A
fair-skinned person from Central Europe has far fewer melanosome complexes than a black person has.

MC8-212
Desparasitation: an immigrant custom in our primary health
care system
*P. F. Escobio, *M. Gomez Morillo, J. M. Janer and L. E. Gomez
Unidad docente MFyC Mallorca, Palma Mallorca, Spain

OBJECTIVES Most patients coming from non-developed countries are usually confronted with a new and unknown health
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system. Doubts appeared in our primary health care consultation
about what it is considered normal health practice in other
country, because of a 17 years old woman patient from Colombia,
living in Spain for the last two years, who consulted for a positive
pregnancy test after regular treatment with oral contraceptives. It
was reported a metronidazol treatment for the prevention of
intestinal parasitation, done by the whole family the previous
months without medical indication. We decided to obtain information about what we consider a practice out of our social and
sanitary behaviour, and value the relations between the treatment
and pregnancy in our patient.
METHODS A detailed anamnesis was made to determine the
origin of this habitual desparasitation procedure. An oral compilation of information from South American patients was made
with the purpose of confirming the procedure as normal within
Latin-American immigrants. We also made a revision in the
medical literature and WHO recommendations to evaluate the
scientific background of this information and review pharmacological interactions between metronidazol and oral contraception
RESULTS We confirmed the existence of desparasitation campaigns in most of the countries of origin of our patients
Pharmacological interactions are described between metronidazol
and oral contraceptives, existing recommendations to adopt other
contraceptive methods during combined treatments
CONCLUSION Facts that determine the presence of intestinal
parasitation are correlated to socio-economical and geographic
conditions principally in tropical regions WHO has exhaustive
recommendations and publications about control programs to
apply in the general population based in the fact that morbidity
can be controlled by periodical treatment of the major risk groups.
This extended practice has no indications to be continued in our
environment for prevention of intestinal parasitosis because
prevalence decreases in relation with the time of staying in the
receptor country and after three years incidence of parasites is
almost reduced Valuation of the immigrant patient must include
knowledge of their believes and medical procedures to improve the
quality of assistance and avoid failures in the adscription to
treatments as a way for the social and sanitary integration of the
immigrant community.

MC9 Migration and mental health
MC9-213
Comparative analysis of the rate and trajectory of alcohol use
after a period of stay in new cultural milieu: a case study in
Belarus
*M. Welcome Osain and V. Pereverzev Alexceevich
Belarusian State Medical University, Minsk, Belarus

OBJECTIVE Belarus, as with many other European countries, is a
country where alcohol consumption has became part of life.
Immigrants have been identified as more likely to have an
increased alcohol consumption level due to stress-factors such as
the pressures of being a minority. The aim of our study is to
determine the rate and increase in alcohol use by Arab and
Nigerian immigrants in Minsk, Belarus.
METHODS A total of 120 Arabs and 84 Nigerians enrolled for the
study. Standardized recommended WHO AUDIT, CAGE, MAST
and other alcohol related questions were used as a measure. Statistical
calculations were performed using SPSS (Statistical Package for the
Social Sciences) 16.0 version for Windows and the Pearson, v2 test.
The probability value for significance was set at P < 0.05.
RESULTS A total increase in the percentages of alcohol users by
approximately 2 times up-to 63.3% among the Arabs and up to
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60.7% among Nigerians was noted. Problem drinkers were 32.5%
Arabs and 22.6% Nigerians.
CONCLUSION The rate of alcohol use and related problems is
high foreigners in Minsk, Belarus. A significant increase in the rate
of alcohol use after a 2–4 years stay in Belarus was noted among
the Arabs and Nigerians. We therefore recommend a routine
screening survey among foreigners in various countries to identify
the problem of excessive alcohol use and subsequent consultation
and therapeutic intervention.

MC9-214
Individual factors correlated to stress of acculturation in
immigrants of Center of Refugees and Asylum seeking in Bari
(Italy)
M. Cavallo1, *M. De Nicolò2 and C. Fiume2
1
University, Psychology, Milano, Italy; 2University, Psychology, Bari, Italy

OBJECTIVES The analysis of data of the Medical Center of
Center of Refugees and Asylum seeking in Bari-Palese (C.A.R.A.)
underlined that a lot of applications of medical cares from the
guests are not justified from real necessities of physical nature and
raised a hypothesis to investigate the bond among individual
experiences, future objectives and health in immigration and the
risk to develop psychological disease as stress of acculturation and
hypocondriac symptoms.
METHODS Sample: 52 persons (11 women and 41 men), mean
age 26 years ± 6.6 SD with ranges of between 19 and 46 years,
including 57% Nigerians, 11% Somali, 10% of Gambia, Tunisian
5%, 5% Moroccans, 5% of Ghana, Eritrea 2% and 2% of
Guinea. Level of education: 40% did not go to school, 18% had
the primary, 26% is average and 16% graduating. Marital status:
56% are married and 7% were separated, 21% are married and
15% are engaged, 73% have no children. More than half (55%) is
Christian, 31% are Muslim and 14% not responding to demand.
Qualitative method: an interview semi-structured that investigates
the story of the trip toward Italy; the subjective experiences of
cohabitation with the other guests; the future project and the
health’s state worries.
RESULTS The trip is described as an hard experience that the
greatest part of sample (84%) have faced alone. More then 60% of
the listened people has been incarcerated in Libya and has been
victim of physical and/or sexual violence; physical and psychological trauma that is added to the painful experiences already
lived in original country. The 70% of the sample haven’t talked to
none about and live in isolated way difficult moments in the
Center. Almost half (47%) of the listened people haven’t some
project for own future in Italy. Clearly emerges in the 70% of the
champion that the continuous worries about physical health derive
from the fear that a possible illness can prevent them to pursue the
dream of a best life. Around half of listened guests declare that the
complained health problems start after the escape from the
original country.
CONCLUSION The results focused that the guests of a C.A.R.A.
who ask more often for medical visits not justified by objective
health problems, they are people that live in deep loneliness both
the trip and the permanence in the Center. They often lived
traumatic experiences (also torture and violence) during the
migration. Some of them have not a project for the future, perhaps
because they quickly run away from concrete risks for their life. As
described in literature, loneliness, physical and psychological
traumas and absence of a future project are confirmed highly
correlated factors to the condition of stress of acculturation and
psychological disease that brings the guest of C.A.R.A. to develop
hypocondriac symptoms and generally situations of psychological
illness.
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MC13-215

MC14-216

Prevention of feco-orally transmitted diseases in travellers
with an oral vaccine

Chagas disease in Latin-American adult immigrants living in
Geneva, Switzerland: prevalence, clinical description and risk
for blood-borne transmission

*G. Gabutti1, M. Aquilina2, M. Cova3, S. Giuffrida4, A. Lizioli5, D. Protano6, F.
Scrivano7, A. Tomasi8, C. Serenelli1 and A. Cucchi1
1
University of Ferrara, Clinical and Experimental Medicine, Ferrara, Italy;
2
Local Health Unit n1, Agrigento, Italy; 3Local Health Unit of Ferrara,
Ferrara, Italy; 4Provincial Health Unit, Reggio Calabria, Italy; 5Local Health Unit City of Milan, Milan, Italy; 6Local Health Unit n1, Caserta, Italy;
7
Local Health Unit of Paola, Paola, Italy; 8Local Health Unit n2, Lucca,
Italy

OBJECTIVES Feco-orally transmitted diseases frequently affect
people travelling abroad for holidays, work or humanitarian
reasons, and their diffusion is strictly related to the environmental
fecalisation, the limited availability of fresh water and the poor
level of hygiene and sanitation in developing countries. Historically, special attention has been given to typhoid and paratyphoid
fever and, in particular, to cholera. We analysed collected data
from questionnaires administered to air passengers at risk of
travellers’ diarrhoea and cholera, most of whom had taken the oral
anti-cholera vaccine Dukoral (WC/rSB).
METHODS The study involved subjects visiting areas at risk of
cholera and traveller’s diarrhoea who were offered the possibility
of immunising themselves with Dukoral. After the trip, they were
given a self-administered questionnaire including questions relating to their personal details and health, the trip and the appearance
of gastrointestinal disturbances, the taking of anti-cholera vaccine
and any adverse reactions.
RESULTS Between 2008 and 2009, 182 questionnaires were
collected at seven travel medicine clinics in Italy from 97 males, 84
females and one subjects of unspecified gender, with a mean age of
39.3 years. Most of the trips were for tourism (78.6%), 17.6%
were reported as purposes of international cooperation, 3.8% as
work. The mean duration of the trips was 19.4 days. 87 of the
travellers visited Africa, 61 Asia, and 29 Central and Southern
America. Dukoral was taken by 123 subjects, and no serious
adverse events were reported, with a good compliance. During the
trips, 17 immunised subjects reported diarrhoea (more than 3
bowel movements/day), 8 mild, 6 moderate and 2 severe cases; 5
subjects were prevented from carrying out their planned activities,
3 received medical care, but no one was hospitalised.
CONCLUSION The incidence of diarrhoea among the vaccinated
subjects was 13.8%, lower than the 17.4–23% reported in other
recent studies demonstrating a 43–57% rate of vaccine efficacy
against travellers’ diarrhoea and an incidence of 39.7–40% among
non-vaccinated subjects. In this study the not vaccinated subjects,
because of their small number, do not represent a real control
group, and the related results should be considered cautiously.
However, tolerability was more than satisfactory. In conclusion,
the oral anti-cholera vaccine Dukoral could be an interesting
proposal for the prevention of feco-oral diseases in travellers.
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*Y. Jackson1, M. Holst1, A. Mauris1, L. Gétaz1, A. Tardin1, J. Sztajzel1,
J.-M. Gaspoz1, A. Luquetti1, J. Jannin2, P. Albajar-Vinas2 and F. Chappuis1
1
Geneva University Hospitals, Community medicine and primary care,
Geneva, Switzerland; 2WHO, Department of Control of the Neglected
Tropical Diseases, Geneva, Switzerland

OBJECTIVES Chagas disease is endemic in North, Central and
South-America, affecting 10 million persons. Recent immigration
to non-endemic countries has changed its epidemiological profile,
as shown by the increasing number of cases reported in Europe. It
is estimated that more than 100 000 persons currently living in
Europe could be affected. Congenital and transfusion transmissions have also been reported in non-endemic countries, but only
few countries have implemented screening strategies. We aimed to
evaluate the prevalence of Chagas disease in Latin-American
immigrants in Geneva, Switzerland, describe the stage of the
disease in affected persons and assess the local risk for blood-borne
transmission.
METHODS Central and South-American immigrants consulting
at the University Hospitals of Geneva filled a questionnaire about
blood donation practices and were screened and diagnosed with
two serological tests (Biokit Bioelisa ChagasTM and Biomérieux
ELISA cruziTM). All patients diagnosed with Chagas disease had a
complete medical examination including screening for heart and
digestive tract involvement.
RESULTS From June to November 2008, 1012 persons were
recruited. The majority (83%) of patients are women with a
median age of 36 (range: 18–78) years, 96% living in Switzerland
without residence permit (undocumented). Countries of origin are
Bolivia (n = 485), Brazil (n = 249), Colombia (n = 61), Peru
(n = 58) and others (n = 159). Chagas disease was diagnosed in
130 patients (12.8%). The prevalence among immigrants from
Bolivia was 26.2% (n = 127). Out of 124 patients who could be
evaluated, 14 (11.3%) presented abnormalities on ECG consistent
with chronic Chagas cardiopathy. Two (1.6%) patients presented
abnormalities on barium examination consistent with chagasic
digestive tract involvement. Twenty-two patients (16.9%) had
already donated blood and 23 (17.7%) reported their intention to
donate blood in Europe.
CONCLUSION Chagas disease is highly prevalent in SouthAmerican undocumented immigrants living in Geneva. The prevalence among Bolivians is strikingly high, but is consistent with
recent serosurveys conducted in Bolivia. The prevalence of cardiac
and digestive tract alteration is low, most likely related to the
young age of the immigrants. A significant proportion of patients
intend to donate blood outside Latin-America. Access of LatinAmerican immigrants to reliable diagnosis and treatment for
Chagas disease should be more widely available in non-endemic
countries, where large groups of Central and South-Americans
have migrated during the last decade. In addition, the risk of local
transmission by congenital route, blood transfusion or organ
transplant must be tackled in non-endemic countries such as
Switzerland, where screening procedures are yet to be applied.
Education of policy makers and health care workers will be a key
measure to allow for a wide implementation of screening
measures.
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MC14-217
Prevalence of Chagas disease among pregnant Latin
American women and their newborns in Geneva, Switzerland
*Y. Jackson, J. Delieutraz-Marchand, C. Reis, M. Benchouk, A. Mauris, S.
Sizonenko, C.-A. Wyler, F. Chappuis, A. Diana and B. Martinez de Tejada
Geneva University Hospitals, Community medicine and primary care,
Geneva, Switzerland

OBJECTIVES Chagas disease, a neglected parasitic infection due
to Trypanosoma cruzi, is an emerging disease in Europe. Vertical
transmission represents a major route of infection in non-endemic
countries and congenital cases have been sporadically encountered
in Geneva. Early treatment of infected babies leads to excellent
cure rates. We aimed at evaluating the prevalence of Chagas
disease in Latin American pregnant women consulting at the
Geneva University Hospitals, and at assessing the rate of vertical
transmission.
METHODS All Latin American pregnant women seen during
prenatal consultations at the Geneva University Hospitals during
2008 were screened for Chagas disease with a serological test (IF,
Swiss Tropical Institute, Basel). All positive cases had a full clinical
evaluation done including a 12-lead, 30 second ECG. The chord
blood of all newborns from infected mothers were screened at
birth by microscopical examination and, if negative, by PCR for T.
cruzi. Children with negative screening at birth had a serology for
Chagas disease done at 9 months of age.
RESULTS Three hundred and five women were tested for Chagas
disease. Their mean age was 30.4 year (SD 5.7) and 94 (30.8%)
were primigest. The countries of origin were 30.8% had neither
residence permit nor health insurance in Switzerland. Six (2%)
women, all Bolivian, were diagnosed with Chagas disease. Three
(50%) were undocumented. The prevalence among Bolivian
women was 8.8%. Eight babies were born from infected mothers.
Their gestational age at birth was 38.1 (SD 2.9) weeks with one
premature birth. The mean weight of newborns was 3136 (SD
975) grams. Two of the eight newborns (25%) were diagnosed
with congenital Chagas disease by serology at 9 months of age.
The two babies were treated with nifurtimox 10 mg/kg/day for
60 days without complications.
CONCLUSION Chagas disease affects Latin American pregnant
women in Switzerland, mostly Bolivians, and vertical transmission
does occur. Specific programs should target Latin American
pregnant women to detect infected individuals and screen for
vertical transmission. Screening of newborns should not be
restricted to microscopic and PCR examination of cord blood at
birth, but should also include a delayed serology at 9 months of
age. Treatment should be offered to infected babies as early as
possible, to their siblings – if found to be infected – and to their
mother after completion of breast-feeding. Facilitated access to
care is an essential element for infected women who may lack
health insurance.

MC14-218
Seroprevalence of Chagas’ Disease in pregnant woman from
Latin America. Screening and follow up of their children in a
non-endemic country
*P. Merino, F. Gonzalez, E. Amor, T. Gastañaga, J. Urbon and J. Picazo
Clinico Hospital, Microbiology, Madrid, Spain

INTRODUCTION Chagas’ Disease is an important public health
problem in Latin America and has become an emerging disease in
Europe as immigration is growing. Bolivia is the country with the
highest prevalence in the world and Spain is the first country in
Bolivian immigration all over the European Union. The aim is to
assess the seroprevalence of T. cruzi antibodies among pregnant
women from Latin America and, since new infection by T. cruzi in
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non-endemic areas can occur mostly by congenital transmission, to
find cases on children of infected mothers in our area.
METHODS Serological testing was conducted from May through
December 2008 to any Latin American pregnant woman attended
at a tertiary hospital in Madrid, Spain. Antibodies to T. cruzi were
identified using two commercially available methods: a flow
chromatographic immunoassay (On site Chagas Ab. Combo Rapid
Test, CTK Bioteck, Inc., San Diego, USA) and an enzyme-linked
immunosorbent assay with recombinant antigens (Chagas ELISA,
Vircell S.L., Granada, Spain). PCR technique were made after any
diagnosis by serological tests at the Microbiology National
Reference Center (ISCII, Majadahonda). In all children of infected
mothers three PCR determinations were made at 0, 1 and 7–
9 months of age.
RESULTS During the study period a total of 1016 deliveries from
Latin American pregnant women were attended. A total of 370
sera were tested for IgG antibodies to T. cruzi. Of these 33 samples
(8.9 %) were positive. Attending to their nationality among
Bolivians the prevalence was 21.2%. Demanded tests were
increasing month by month as were the positive results since a
protocol was introduced in May. Pregnant women were treated
with benznidazol starting 9 months after delivery and their
antibody titer were followed up. None of the children tests
revealed a positive PCR test.
CONCLUSIONS The seroprevalence rate found at our site is
greater than described in other parts of the country and it tends to
increase after the introduction of a multidisciplinary accepted
protocol. This emphasizes the need to perform serological
screening of Chagas’ Disease in all Latin American pregnant
women, especially Bolivians, due to the possibility of vertical
transmission and the necessity of prompt treatment of congenital
cases when more effective is, as it is described on the WHO
recommendations.

MC14-219
Seroprevalence of Trypanosoma cruzi infection in Latino
american pregnant women in the District of Bilbao (BiscayBasque Country- Spain)
*O. Avila Arzanegui1, A. Sebastian1, T. Martinez Astorkiza2 and M. Egurbide1
Hospital De Cruces, Medicina Interna, Barakaldo, Spain; 2Hospital de
Cruces, Ginecologia y Obstetricia, Barakaldo, Spain
1

INTRODUCTION At present Chagas disease is a potential public
health problem. Women of fertile age from endemic zones could
introduce the disease in non-endemic zones by vertical transmission. The foreign population in the Basque Country has multiplied
by 8 in the last decade being Bolivians, the country most affected
by Chagas Disease, the majority group of immigration in Biscay.
OBJECTIVES (1) To estimate the seroprevalence of T. Cruzi
infection in pregnant women from endemic zones. (2) To estimate
the rate of mother to foetus transmission.
METHODS A cross-sectional study from December 2008 until
December 2009 to estimate the prevalence of T. Cruzi infection.
Latin-American pregnant women coming to the prenatal clinic of
the Service of Gynaecology of Cruces Hospital (Biscay- Basque
Country) were asked to join the study. After signing the informed
consent, two blood samples were taken, one to determine the title
of antibodies by enzyme-linked immunosorbent essay and the
other for detection of T. Cruzi by PCR. Later the newborn children
of seropositive mothers were evaluated following the protocol of
paediatric assistance completed by the Service of Pediatrics of
Cruces Hospital.
RESULTS Seventy seven women have been screened., 48.05 %
were Bolivians(37 women) followed by Paraguay (13 women,
16.88%), and Colombia(12 women, 15.58%). The remaining
ª 2009 The Authors
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women were from Ecuador, Peru, Brazil, Venezuela, Mexico and
Argentina. Of these 77 patients, 15 are positive (19.48%), of
which 11 (73.3%) were Bolivian. The prevalence among Bolivian
women was 29.73% (11/37). In addition, two were from Paraguay
(13.33%, 2 /13), one from Colombia (8.33%, 1/12) and one from
Ecuador (25%, 1/4), all with positive results. 8 children born to
seropositive mothers were all negative.
CONCLUSION The prevalence of the T. Cruzi infection fin the
prenatal clinics in our area of were 19.48%. The project is ongoing
and further conclusions will be reached in the future. Nevertheless,
our date point to a prevalence among population at risk more
raised of the awaited Thus we believe that prenatal screening is
warranted in this population in order to avoid vertical transmission of Chagas Disease.

MC14-220
Screening of congenital Chagas disease in Florence, Italy
*M. Strohmeyer1, S. Gabrielli2, F. Bartalesi1, A. Mantella1, K.H. Aiello3,
M.R. Di Tommaso3, G. Cancrini2 and A. Bartoloni1
1
University of Florence, Infectious and Tropical; Diseases Unit, AOU Careggi, Florence, Italy; 2"La Sapienza" University, Public Health Science
Dpartment, Rome, Italy; 3University of Florence, Obstetric and Gynaecologic Department, Florence, Italy

OBJECTIVES Chagas disease causes high morbidity in many
Latin American countries. Maternal-foetal transmission of Trypanosoma cruzi occurs in 2–12% of pregnant infected mothers.
Early treatment of infected infants attains a nearly 100%
eradication rate. In August 2008, the Tuscany Reference Centre
for Tropical Diseases implemented a protocol for the screening of
congenital Chagas disease at the main public maternity hospital
(Careggi Hospital) of Florence, Italy.
METHODS The programme consists of: (1) screening of pregnant
women coming from endemic areas for seroreactivity to T. cruzi,
by using an immunochromatographic assay (ICT)(Chagas Quick
Test, Cypress Diagnostics, Belgium) and conventional T. cruzi IgG
ELISA test (CHAGAS IgG ELISA, DRG Diagnostics, Germany), 2)
serological (ICT plus ELISA) and parasitological (microscopic
examination and nested polymerase chain reaction-PCR with
primers TCZ1/TCZ2 and TCZ3/TCZ4, followed by sequencing)
evaluation of infants born to T. cruzi-infected women, 3)
treatment of infected infants. Infants are considered infected in
case of microscopic detection of T. cruzi, or PCR positivity in at
least two different samples, or seropositivity at 8 months of age.
RESULTS From 1/8/2008 to 10/06/2009, 70 pregnant women
were screened (mean age 32 years, limits 14–42). The countries of
origin were: Peru (40), Brazil (9), Argentina (5), Honduras (3),
Bolivia (2), Colombia (2), Ecuador (2), El Salvador (2), Mexico
(2), Chile (1), Costa Rica (1) and Venezuela (1). 47 patients (67%)
lived exclusively in urban areas while 18 (25%) spent also several
years in rural areas. In 5 (7%) patients the characteristics of the
living place were unknown. Fourteen patients (20%) lived for
several years in houses where the reproduction of triatomine bugs
was possible None patient has been investigated for Chagas disease
previously. All except one mother tested negative. The seroreactive
mother, aged 29 years, came from Bolivia. The further evaluation
of her infant is ongoing. The parasitological evaluation at 1 month
of age was negative.
CONCLUSIONS In Europe, the presence of immigrants from
endemic areas makes possible the appearance of congenital
infection in newborns of mothers living with chronic Chagas
disease. To increase the early detection of congenitally infected
infants and thus facilitate their early treatment, surveillance of
pregnant women from endemic areas is recommended. Furthermore, the detection of a maternal Chagas infection should lead to
extend the screening to other family members.
ª 2009 The Authors
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Demographic profile of patients screened for Chagas disease
at the Tropical Medicine Unit of Murcia (Spain)
B. Carrilero, *L. Murcia Flores, F. Franco, M.J. Muñoz, A. Iborra, J. Pagán and
M. Segovia
Hospital Universitario Virgen de la Arrixaca, Unidad Regional de Medicina
Tropical, Murcia, Spain

Chagas disease, or American tripanosomiasis, a zoonosis caused
by the flagellate protozoan parasite Trypanosoma cruzi, is endemic
in Central and South America. The disease effects 16-18 million
people in Latin America (according to the World Health Organization), with approximately 100 million people at risk. In the past
few years, the number of immigrants from Latin America to nonendemic countries has grown and continues to grow. In Europe,
Spain is receiving an increasing number of immigrants. In Murcia,
according to the Regional Centre of Statistic 2008, immigrants
represented the 15.7% of the population. Of those, 38.7% were
from Latin American (figure 1). This study included 1132 patients,
most of those from Latin America (73.4% Bolivia) (figure 2), who
were screened for Chagas disease at the Tropical Medicine Unit
(TMU) of the Virgen de la Arrixaca Hospital in Murcia (Spain),
from January 2006 to December 2008. 344 cases of Chagas
disease (CD) have been diagnosed. Patients were positive in two
serological test (ELISA and IFI). This supposes the major concentration of chagasic patients in Europe and the major, in nonendemic area in the world. In vector-free no endemic countries, the
knowledge of the clinical characteristics and clinical follow up of
the patients affected by CD, will be of great usefulness for the best
managing of this disease.

Figure 1. Immigration from Latin Amercia to murcia in 2008.

Figure 2. Demographic profile of patients screened for chagas
disease at the tropical medicine unit of murcia (spain).
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Imported Chagas Disease in Italy: the tip of the iceberg.
Description of the first 10 cases treated at the Centre for
Tropical Diseases

Clinical profile of Chagas Diseases in a non-endemic setting:
Alicante (Spain)

M. Anselmi1, A. Angheben1, M. Degani1, S. Tais1, I. Spreafico2, E. Bonifacio3,
F. Gobbi1, M. Talamo1, M. M. Ferrari4, F. Suter5, G. Zavarise6 and Z. Bisoffi1
1
Ospedale Sacrocuore, Tropical Disease, Negrar, Verona, Italy; 2Mangiagalli hospital, Obstetric Clinic, Milan, Italy; 3Sacrocuore hospital, Obstetric
Clinic, Negrar, Verona, Italy; 4Mangiagalli Hospital, Obstetric Clinic,
Milan, Italy; 5Spedali Riuniti, Infectious Diseases, Bergamo; 6Sacrocuore
Hospital, Paediatrics, Negrar, Verona, Italy

INTRODUCTION Chagas Disease is caused by Trypanosoma
cruzi and transmitted by bugs of the genus Triatominae. About 8
million people are thought to be infected in Latin America.
Recently this has become a significant problem among immigrants
in non-endemic countries. Treatment, either with benznidazole or
with nifurtimox, aims to prevent the disease’s progression, as well
as the congenital transmission, but its efficiency is not yet known.
Unfortunately, neither drug is well tolerated by the body.
OBJECTIVES To describe the first 10 cases treated at the Centre
for Tropical Diseases (CTD) and their tolerance to treatment with
benznidazole.
METHODS Ten patients with two different concordant positive
serologic tests for T. cruzi (Trypanosoma cruzi-IFA Arnika plus
ELISA Biokit, or ELISA Biokit + ID-PaGIA Dia-Med or Rapid Test
Chagas, ICT Cypress Diagnostics), observed from April 2006 to
June, 2009 at the CTD, were submitted to detailed epidemiological
and clinical history, clinical examination, and thorough assessment
of the cardiac and digestive function. Moreover, blood samples
were sent for T. cruzi PCR to the referral laboratory of Hospital
Clinic, Barcelona. All were treated with bendnidazole, 5 mg/Kg/die
for 60 days as suggested by recent literature and by US guidelines
(JAMA2007;298(18):2171–81). A follow-up was carried out on a
weekly basis in order to monitor any untoward reaction and
routine blood test were performed at each visit.
RESULTS Of the 10 subjects, aged 28 to 58 years, nine were
females; seven came from Bolivia, 1 from Mexico, 1 from Ecuador
and one from Argentina. All subjects from Bolivia had family
history of Chagas deaths. Eight subjects had no specific symptom;
one had had a cerebral stroke due to embolism secondary to hearth
aneurism; one suffered from severe constipation. PCR for T. cruzi
was positive for two subjects, both from Bolivia. Six patients were
classified as indeterminate Chagas, 4 as chronic Chagas (all with
ECG alterations, one also with megacolon). For 9 patients the
treatment has been concluded, while one is still being treated. Five
subjects presented side effects (itching rash, disestesias, parestesias)
and/or laboratory alterations, beginning in the 3rd or 4th week; of
those, 2/5 had to stop the treatment (at the 5th and 7th week) due
to drug-induced hepatopathy and peripheral neuropathy, respectively. All patients have been included in a follow-up programme
with yearly clinical and laboratory check up.
CONCLUSION According to preliminary screening data, we
estimate that some thousand infected subjects are to be expected in
Italy in the Bolivian community only (about 25% prevalence). Our
cases clearly represent only the tip (of the tip) of the iceberg. Adhoc policies are urgently warranted to identify the subjects who
could benefit from a treatment. The problem remains of how to
reduce the rate of untoward effects of treatment, possibly by
adopting different schedules/dosages as suggested by some
authors.
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1
Hospital General de Elche, Infectious Diseases Unit, Elche, Spain;
2
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INTRODUCTION Chagas disease (CD) is endemic to Latin American. In the recent years, Spain has become one of the favourite
destination for South American emigrants. There has been an
appearance of CD cases, for instance, in areas where the vector of
diseases has not detected previously. The aim of this investigation is to
describe the clinical profile of a series of CD cases attended in
generalized institutions in Alicante (on the Mediterranean Coast).
METHODS This study was performed in three general hospitals
in the Alicante province between January 2002 and May 2009.
Tropical Medicine or International Health: Infectious Diseases
Unit in Hospital General Universitario de Elche, and a Internal
Medicine Service in the Hospital General Universitario de Alicante
and in the Hospital Marina Baixa (located in Vila Joiosa town).
For laboratory diagnosis, two serological tests were performed.
RESULTS Sixty-seven patients with T. cruzi infection were
studied; Women was 33 (49.3%). The mean of age was
35.2 + 9.1 years. Distribution of infected people was: Bolivia 59
(88.1%); Argentina, 2 (3.0%); Paraguay, 2 (3.0%); Brazil, 2
(3.0%); Colombia, 1 (1.5%); and Ecuador, 1 (1.5%). The cause of
doing the T. cruzi test was: asymptomatic screening, 25 (37,3%);
pregnant women screening, 18 (26.9%); symptom associated with
diseases, 14 (20.9%); previous diagnosis, 7 (10.4%); children from
mother with diseases, 3 (4.5%). Fifteen cases (22.4%) have been
diagnoses previously in their country of origin. One patient was
infected with HIV. PCR for T. cruzi were performed on 54
(80.6%) of infected patients, and was positive in 38 patients
(70.4%). Thirty-six patients referred symptoms of CD: palpitations, 21 (31.3%); chest pain, 15 (22.4%); dyspnoea, 11 (16,4%);
syncope, 8 (11,9%); constipation, 13 (19.4%); dysphagia 3
(4.5%). Chest X-ray was performed on 47 of the infected patients,
and showed cardiomegaly in 12.7%. Electrocardiogram was done
in 53 patients, and 16 (30.2%) showed disorders. The ECG
disorders were: Right bundle branch block, 7; supero-anterior
hemiblock 5, left bundle branch block, 2, ventricular extrasistolia,
3, 2nd or 3rd auricular block 3, bradicardia 2. Echocardiography
was performed on 33 patients, and was abnormal in 8 (24.2%)
patients. A barium X-ray of the oesophagus and colon was
performed in 17 (25.4%) and 15 (22.4%) patients respectively, all
were normal. 35 (52.2%) patients were treated with benznidazol,
and 14 patients developed a secondary side effects. These were:
cutaneous rash, 8 (23%); gastrointestinal symptoms, 3 (8.6%);
polyneuropathy 2 (5.7%); and hepatitis 1. The treatment was
interrupted in 7 cases (20%) cause by side effects.
CONCLUSIONS It is important to improve clinical and epidemiological knowledge of CD in non-endemic countries and to
developed appropriate clinical, diagnosis and treatment protocols
in these setting.
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MC14-224
Chagas disease prophylaxis in a non-endemic country: a trans
disciplinary Global Health approach
B. Marta, *C. Di Girolamo, A. Ciannameo, R. Giuliani, M. Morandi, V. Spada, A.
Fabbri, C. Bodini, A. Martino, A. Stefanini, B. Marta, *C. Di Girolamo and A.
Ciannameo
Centre for International Health, University of Bologna, Department of
Medicine and Public Health, Bologna, Italy

OBJECTIVE This aim of this study was to define a protocol aimed
at effective diagnosis and prevention of transmission of Chagas
disease in the Bologna district. According to the WHO, Chagas
disease is a neglected disease, ‘related to poverty and social
disadvantage’. Non-vectorial transmission and increasing migration from endemic areas have raised concerns regarding the spread
of the disease in non-endemic countries. However, no public
health approach is presently enforced in Italy. Risk factors related
to migration and those related to the socio-economic and cultural
characteristics of the areas of origin4, included in the spectrum of
distal determinants of health, act on the disease and its perception
in the host country. A careful analysis encompassing clinical,
socio-cultural and economic aspects is required, and a trans
disciplinary and multi methodological approach, rooted in the
Global Health perspective, is therefore needed. Through a team
composed by infectious disease specialists, public health doctors
and medical anthropologies, after extensive literature review, we
analyzed the social epidemiology of Chagas disease in our territory
and developed a research protocol to be implemented shortly. Key
issues to be addressed include: (1) health needs assessment of target
migrant population (i.e. Latina Americans), through community
participation and collection of both quantitative and qualitative
data; (2) health services involvement, through health professional’s
participation and specific training.
EXPECTED RESULTS(1.) Creation of a local diagnostic and
therapeutic program for Chagas disease, (2.) Increased diagnostic
rate for Chagas disease, (3.) Increased accessibility of target
migrant population to health services, (4.) Empowerment of the
target migrant community. The described approach allowed
combination of different views and expertises in the definition of
an innovative public health approach grounded in the distal as well
as proximal determinants of health.

MC14-225
Economic evaluation of Chagas disease screening of pregnant
Latin American women and of their infants in a non-endemic
area
*E. Sicuri1, J. Muñoz1, M.J. Pinazo1, E. Posada1, J. Sanchez2, P. Alonso1, J. Gascon1
1
Cresib, Cresib, Barcelona, Spain; 2Hospital Clı́nic, Barcelona, Spain

BACKGROUND Migration is a channel through which Chagas
disease is imported, and vertical transmission is a channel through
which the disease is spread in non-endemic countries. This study
presents the economic evaluation of Chagas disease screening in
pregnant women from Latin America and in their newborns, in
Spain.
METHODS The economic impact of Chagas disease screening
was tested through two decision models, one for the newborn and
the other for the mother, against the alternative hypothesis of do
not undertake the screening.
RESULTS Results show that the option ‘‘no test’’ is dominated by
the option ‘‘test’’. Cost effectiveness ratio in the ‘‘newborn’’ model
is of 22 euros/QALYs in case of screening and 125 euros/QALYs
in the case of no screening. Cost effectiveness ratio in the ‘‘mother’’
model was 96 euros/QALY in case of screening and 1675 euros/
QALYs in case of no screening. Probabilistic sensitivity analysis
highlighted the reduction of uncertainty in the screening option
ª 2009 The Authors
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Threshold analysis assessed that even with a drop in Chagas’
prevalence from 3.4% to 0.9%, a drop in the probability of
vertical transmission from 7.3% to 2.24% and with an increase of
screening costs up to 37.5 €, ‘‘test’’ option would still be preferred
to ‘‘no test’’.
CONCLUSIONS The current study proved Chagas screening of
all Latin American women giving birth in Spain and of their
infants to be the best strategy compared to the non-screening
option.

MC15 Women and migration
MC15-226
Antenatal care in migrant and resident women in northern
Italy: the case of Toxoplasma screening
*L.R. Tomasoni1, S. Bigoni1, C. Sibilia1, T. Frusca2, A. Beltrame3, G. Rorato3, L.
Driul4, F. Magrini4, F. Castelli1
1
University of Brescia, Clinic of Infectious and Tropical Disease, Brescia,
Italy; 2University of Brescia, Clinic of Obstetric and Gynecology, Brescia,
Italy; 3Azienda Ospedaliero-Universitaria of Udine, Clinic of Infectious
Diseases, Udine, Italy; 4Azienda Ospedaliero-Universitaria of Udine, Clinic
of Obstetric and Gynecology, Udine, Italy

INTRODUCTION Toxoplasmosis, causing serious illness to the
foetus, has a significative impact on public health. Migration
determines the presence in the same area of populations with
different seroprevalence because of exposition to different environmental characteristics and living styles.
OBJECTIVES The aims of the study were to investigate: 1. uptaking of prenatal screening for Toxoplasma gondii among Italian
and migrant puerperas in Northern Italy; 2. their knowledge about
disease and prevention protocols; 3. specific Toxoplasma seroprevalence.
METHODS Puerperas were enrolled in two hospitals, Spedali
Civili of Brescia (Brescia, Lombardia, northern Italy) and Azienda
Ospedaliero-Universitaria of Udine (Udine, Friuli Venezia Giulia,
north-eastern Italy). All migrant (Group B) and a random sample
of Italian (Group A) puerperas were asked to fill in a questionnaire. Obstetric and serological data were also collected from the
medical file. Toxoplasma serological screening was considered as
adequate when: 1. Performed before pregnancy or by 12th week of
gestation 2. Repeated every 40 days during pregnancy when
negative (at least 5 times). Data analysis has been carried out using
Epinfo 2006.
RESULTS As a whole 922 puerperas were enrolled (471 in
Brescia, 451 in Udine): 743 in group A; 179 in group B, most
coming from East Europe (45.8%). Gestational age at first
antenatal visit was 9.3 week (mean), but significantly later for
migrants (11.2 vs 8.9; P < 0.0001). At least one of infectious
diseases with vertical transmission was mentioned by 687/922
(74.5%) puerperas (82.8% of Italians, 40.2% of migrants;
P < 0.0001). Toxoplasmosis was mentioned by 380 (41.2%), but
only by 24/179 migrants (13.4%; AOR 0.24, CI95% 0.13–0.43,
P < 0.0001). Toxoplasma serostatus was unknown for 30 (3.2%)
women. Among the others 319/892 (35.8%) were IgG positive.
When geographic origin was considered and adjusting for age,
patients from northern Africa had an higher (AOR 3.63%;
p=0.002), while Asian patients a lower (AOR 0.33;p=0.045)
probability of being immune. Late screening (after 12 weeks of
gestation) was performed for 115/848 (13.6%) (group A 9.35%,
group B 31.9%; P< 0.0001). At least half non-immune women
were not adequately monitored (53.4%) and there was a difference
(p<0.0001) between the two groups: 82.1% of migrants didn’t
followed a correct toxoplasmosis monitoring.
CONCLUSIONS A lower seroprevalence for toxoplasmosis was
assessed for Asian population which could be exposed to an higher
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risk for acquiring infection. A late toxoplasmosis serological test
(over the 12th week of pregnancy) is performed in 31.9% of
migrant women, precluding the opportunity of timely application
of preventive measure, when susceptible, or of second level
laboratory test to exclude foetal risk in the case of IgM positivity.
Delay in toxoplasma screening application could be a sign of
antenatal care delay.

MC15-227
Maghribian women and prenatal follow up: what are the
factors involved
*M. Campo Vazquez
Health Center and Hospital of Manacor, Manacor, Spain

OBJECTIVE To describe positive and negative factors influencing
Prenatal follow-up among Maghribian women.
METHODS This study was carried out in a Primary Health
Center where more than 7 % of the patients who attend are natives
of Maghreb. Patients included in the study had to fulfil the
following selection criteria: they had to be pregnant Maghribian
women with 5 or fewer years of residency in Spain. Maghribian
women with a baby born in Spain in the past 5 years were also
included. Data was collected between August 2008 and February
2009. During this time, the research team, including an intercultural mediator, conducted in Spanish seven interviews (one group
interview and six individual interviews). The interviews were
recorded and transcribed, and data collection ended when data
saturation occurred. Content analysis and synthesis were then
carried out.
RESULTS Language barriers and an unfamiliarity with the
Spanish health care system were stressed as main indicial barriers,
which is possible to overcome with time. However, a lack of social
support, a different understanding of health prevention and a
different perception of gender is more difficult to overcome. Free
and easy accessibility to the Spanish health care system were
stressed as positive factors as well as having a good relationship
with the midwife.
CONCLUSION A specific adaptation of our health care system is
needed to face some of the aforementioned barriers.

MC18 Miscellaneous
MC18-228
Imported malaria in Bahrain during the period 2003-2005:
Species and manifestation
*S. AlKhawaja and H. Alansari
Ministry of Health, Manama, Bahrain

INTRODUCTION The Kingdom of Bahrain has been free of
endogenous malaria for the past 25 years. The high number of
immigrants and the frequent travellers to the endemic areas,
however, has resulted in malaria cases in the country.
OBJECTIVE This review presents all malaria cases that have been
reported during a three year period: from January 2003 to
December 2005.
METHOD Descriptive study using service statistics of all reported
malaria cases in Bahrain for three years by reviewing the medical
records of all malaria cases across all age groups that were
admitted to Salmaniya Medical Complex (SMC).
RESULT During the three-year period, there were around 428
diagnosed malaria cases in the Kingdom of Bahrain, out of which
123 cases were admitted to SMC. Among the admitted patients,
90% were Non-Bahraini and 10% were Bahraini, and all were
found to have had a recent travel to malaria endemic areas. The
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most common type of malaria detected was Plasmodium vivax
(P. vivax), which was present in 84 patients (71%), followed by
Plasmodium falciparumin (P. falciparum) in 22 patients (19%).
However, a mixed infection (P. vivax and P. falciparum) was
encountered in 10 patients (8.5%) and an unidentified species was
found in two patients (1.5%).
Mean age of patients was 30 years (30 ± 12) of them 84% were
male. The most common clinical presentation was fever (100%),
while thrombocytopenia was the most common laboratory finding
(84%).
CONCLUSION During the 3 year period of the study, there were
no locally acquired cases of malaria in the kingdom. All patients
were treated successfully with the available anti-malarial drugs.
They were all discharged from the hospital in a good condition.

MC18-229
Malaria in Romania during the period 1980–2007
R. Neghina1, A.M. Neghina2, C. Merkler3, *I. Marincu4, R. Moldovan5 and I.
Iacobiciu1
1
Victor Babes University of Medicine and Pharmacy, Parasitology, Timisoara, Romania; 2Victor Babes University of Medicine and Pharmacy,
Biochemistry, Timisoara, Romania; 3Dr. Merkler Private Family Medicine
Office, Giulvaz, Romania; 4Victor Babes University of Medicine and Pharmacy, Infectious Diseases, Timisoara, Romania; 5Victor Babes University
of Medicine and Pharmacy, Microbiology, Timisoara, Romania

OBJECTIVES To overview the malaria imported cases diagnosed
in Romania in the past 28 years emphasizing on some epidemiological and contextual aspects.
METHODS Retrospective analysis of statistical records and
national journals reporting malaria cases.
RESULTS During the period 1980–2007, 579 cases of malaria
were registered in Romania either from people returning from
abroad in endemic regions or foreign visitors coming from these
regions. The median number of malaria cases per year was 20
(range 5–53). The incriminated species was Plasmodium falciparum in 67.7% (n = 392) of cases. Most of the cases were
diagnosed in 1998 (53 cases), 1996 (50 cases) and 2000 (40 cases).
The total number of malaria cases per year as compared to number
of malaria cases with Plasmodium falciparum per year is shown in
Fig. 1.
CONCLUSION Following the massive immigration of Romanian
people seeking work abroad, most malaria cases were registered
during the period 1996–2000. High-risk regions to acquire malaria
for Romanian citizens are especially the African countries where
Plasmodium falciparum is responsible for infection, and Turkey
where the causative agent is Plasmodium vivax. Although
prophylaxis is mandatory, failure in prevention of the disease is
due to an underestimation of the infective risk. Even if no
autochthonous malaria cases were reported in Romania beginning
with 1961, the phenological data collected during a 25-year period
showed a high density of mosquitos’ larvae belonging to genera
Anopheles, Culex and Aedes in the Black Sea region. Thus, the
danger of malaria perpetuation in Romania has not disappeared.
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MC18-231
Trends in Malaria, Finland, 1995-2008
*S. Guedes1, O. Lyytikäinen2
European Programme for Intervention Epidemiology Training (EPIET),
European Centre for Disease Prevention and Control, Stockholm, Sweden,
Finland; 2National Institute for Health and Welfare (THL), Helsinki, Finland, Finland
1

MC18-230
Imported Malaria in Alicante (Spain) 1995–2008
*D. Torrús, F. Almazán, E. Caro, M. Andreu, J. Portilla and A. Tello
Hospital General Universitario, Medicina Interna, Alicante, Spain

OBJECTIVE To describe epidemiological and clinical pattern of
imported malaria treated in the University General Hospital of
Alicante (UGHA) and to know his temporal tendency.
METHOD Retrospective and descriptive study. Retrospective
review of clinical records of patients with malaria (084–084.9
IDC-9 categories) diagnosed between 1/1/1995 until 31/12/2008 in
the UGHA. Information was introduced in a protocol of data
collection. Diagnosed was made mainly by thin and thick blood
smears.
RESULTS Eighty six cases of malaria was diagnosed, 74 of them
(86%) until 2000.31 cases (72%) last four years. Mean age ± SD:
32.1 ± 15.6, 14 pediatric cases (14.6%). Sex: Women (51.2%).
Immigrants: 36 (41.9%), travellers: 50 (58.6%), 25 of them were
VFR. Fifty eight per cent had malaria previously and 91.7% came
from sub-Saharan Africa, mainly from Equatorial Guinea (50
cases). Thirty four per cent of travellers took chemoprophylaxis
but only 5 (8,8%) took it correctly. Plasmodium falciparum
72.5% (58 cases). Plasmodium specie was not identified in 10
(11,6%) cases, one case of falciparum-vivax malaria. In 15
patients (17,4%) thin and tic blood smears were negatives and the
diagnosis was made by Multiplex-PCR in 7, by immunocromatographic tests in 4, by serology in one, and by clinic-epidemiological
context and therapeutic response in three. Median time from
initial symptoms until diagnosis: 5 days. Hospital admissions were
made in 80% of patients. More frequents symptoms were: fever
(96.5%), chills (72.9%); thrombopenia (64%), headache (55,3%),
arthromyalgias (50%); vomits (28.2%), liver and spleen enlarged
(24.4%), diarrhoea (22%) and jaundice (14%). Mean leukocytes
count (5029/mm3 vs 6970/mm3; P = 0,006) and mean platelets
counts (112204/mm3 vs 174555/mm3; P < 0,001) was lower in
travellers than in immigrants and bilirrubine count was higher.
Fever (100% vs 91,4%; P = 0,035) and headache (66% vs 40%;
P = 0,018) were more frequents in travellers and spleen enlargement (12% vs. 41,6%, P = 0,0016) in immigrants. Twelve patients
(14,1%) had some complications, without differences between
travellers and immigrants. Evolution: cure 83 cases (97,7%), dead
in 1 case (1,2%), and severe neurological sequels in 1 case (1,2%).
CONCLUSIONS 1. Clear increase in number of malaria cases
until 2000 due to great increment of migration and intercontinental travels. 2. It’s necessary to remark on the correct compliant
of the chemoprophylaxis in travellers. 3. Clinical evolution is
similar in travellers and immigrants.
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INTRODUCTION Imported malaria has increased due to an
increase in travelling to endemic countries. It is a life-threatening
disease but the risk can be reduced with prophylaxis. Our aim was
to characterize the epidemiology of malaria, describe travelling
trends to endemic countries and antimalarial drug sales in Finland.
METHODS We analyzed malaria cases reported to the National
Infectious Disease Register during 1995–2008. Data on travelling
was obtained from Statistics Finland and the Association of
Finnish Travel Agents. Data on antimalarial drug sales came from
the National Agency of Medicines.
RESULTS A total of 484 malaria cases were reported (average
annual incidence, 0.70/100000 population); 283 were Finnish and
201 foreigners. Median age of cases was 32 years and 31% were
females. P. falciparum (61%) and P. vivax (22%) were the most
common species. Infections were mainly acquired in Africa (76%)
and South East Asia (12%). In 60% of the cases (389/484) both
the place of infection and country of birth were available: most
cases were acquired in the same region as the country of birth. No
trend in number of cases was observed, but two peaks in 1997 and
2000/2001 occurred and a new increase since 2007. Travels
increased outside Europe, mainly to Eastern Mediterranean and
since 2005 to South East Asia. Drug sales have increased mainly
due to hydroxychloroquine and since 2005 to proguanil combinations.
CONCLUSIONS Complementary data sources were used but
information on travelling data is still lacking (no information on
travelling to Africa region was available). People might be
organizing trips by themselves or using international agencies or
web resources. Information on prophylactic measures can only be
efficient if information is accurately targeted.

MC18-232
Significance of compliance with treatment in patients with
imported malaria
*I. Marincu, L. Negrutiu, I. Iacobiciu, A.M. Neghina and R. Neghina
Victor Babes University of Medicine and Pharmacy Timisoara, Infectious
Diseases, Timisoara, Romania

OBJECTIVES To complete a compliance assessment in a group of
patients from western Romania diagnosed with imported malaria
METHODS The authors have retrospectively analyzed a group of
24 patients with imported malaria hospitalized in Clinic of
Infectious Diseases Timisoara during the period 1980–2005. The
positive diagnosis was based on the epidemiological (return from a
malaria endemic area), clinical (fever, repeated chills, sweats,
myalgia, headache, hepatalgia, malaise, nausea) and biological
parameters (erythrocyte sedimentation rate, number of leucocytes,
erythrocytes, thrombocytes, haemoglobin, hematocrit). The data
was statistically processed using the program Epi Info 5. Thick
blood smears were analysed for etiological diagnosis in all cases.
RESULTS Malaria was eradicated in Romania in 1961 as a result
of a national campaign, but imported cases have been continuously
diagnosed since then. There were recorded 19 patients (79.16%)
with imported malaria from Africa, three cases (12.50%) from
India and 2 cases (8.33%) from Turkey. Plasmodium falciparum
was found in 22 (91.66%) of cases (Africa and Turkey) and
Plasmodium vivax in 2 patients (8.33%, India). Most common
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reasons for travel were professional in 19 cases (79.16%), tourism
in 4 cases (16.66%), and missionary purposes in 1 patient
(4.16%). Chemoprophylaxis included mefloquine in 4 cases
(16.66%), chloroquine phosphate in 10 patients (41.66%) and
doxicicline in 12 cases (50.00%). In twelve cases (50.00%) the
previous treatment as well as indications for continuing chemoprophylaxis was unknown. Of special attention are 4 patients who
did not follow the prophylactic measures prior departure to
endemic areas and 6 cases that ceased treatment after leaving the
risk regions. Ethological treatment was performed in most of the
patients (n = 21) with Chloroquine and in 2 patients with
Fansidar. One patient denied therapy because of religious reasons
and died of cerebral malaria 2 days after returning home. Intensive
care measures were required in 15 patients (62.50%).
CONCLUSION Compliance with treatment for persons who
travel in endemic areas is a key factor for the evolution and
prognosis of malaria

MC18-233
Health Interventions in Refugee Camps
*O. Adrami, A. Spilioti, I. Keramidas, E. Poulakida and I. Ignatiadi
Hellenic Centre for Disease Control and Prevention, Athens, Greece

BACKGROUND In Greece, medical interventions in cases of
mass arrivals of refugees are implemented by the Office for Mobile
Populations of the Hellenic Center For Diseases Control and
Prevention, which has been in operation since June 2001. The
office consists of administrative and scientific personnel and aims
at the health and sanitary interventions for mobile demographic
groups, who mainly originate from Asia and Africa. The team
consisting of doctors, nursing and administrative personnel visits
permanent or temporary refugee camps and intervenes with the use
of a Portable Medical Unit. The countries of origin according to
the refugees statements are: Egypt (177), Algeria (144), Afganistan
(1298), India (218), Iraq (787), Iran (157), Kurdish (447),
Mauritian (146), Bangladesh (323), Pakistan (739), Palestine
(2016), Somalia (859), Other (410). The socio-cultural data for
these people is recorded, as well as their health problems so that
the work of the epidemiological surveillance is facilitated. The
acute infections of the respiratory system cause the largest part of
the morbidity. According to their history and the physical
examination the refugees are referred to the local health unit. The
health professionals who take part in the intervention explain to
the refugees the ways of precaution, contagion and treatment of
such infections in order to avoid further dispersion. Tuberculosis is
globally present with the highest frequency of occurrence in Africa.
The presymptomatic control for the disease which should take
place prior to the entrance of the refugees to the camp includes
symptom control, Mantoux test, Chest x-ray and saliva testing.
OBSERVATIONS During a medical prosymptomatic control
carried by the Mobile Populations Office in 5006 people (4816
men - 190 women) the following emerged: respiratory diseases
201, dermatological diseases 350, cardiovascular diseases 38,
gastrointestinal diseases 143, myoskeletical diseases 86, and
urinary/genital system diseases 55. The areas where the refugees
arrived and were examined are the following: Evros 748, Crete
(Rethymnon) 41, Kos 126, Lamia 133, Laurio 141, Lesvos 445,
Patras 67, Samos 1444, Chalkida 133, Chios 515. This data
includes 3701 people out of who 3248 were men, 188 women and
265 children aging from 1 to 60 years old. Aims of the Mobile
Populations Office: Surveillance and protection of Public Health
with respect to human rights. Systematic preliminary record of the
health problems of these populations and general assessment of
their health emphasising at infectious diseases. Health is a social
benefit and right and its reassurance calls for our participation.
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MC18-234
Medical Tourism: The attitude and knowledge of 300
Rafsanjan Medical University staff
*N. Zia Sheikholeslami1, M. Bahsoun2 and F. Iranmanesh3
1
Rafsanjan Medical University, infectious disease, Rafsanjan, Iran; 2Rafsanjan University Of Medical Science, Research Center, Rafsanjan, Iran;
3
Rafsanjan University Of Medical Science, Neurology, Rafsanjan, Iran

INTRODUCTION Medical Tourism is one of the most important
branches of tourism, with many socioeconomic benefits. ‘Medical
Tourism’ refers to travelling to other countries to obtain medical
services with lower costs compared to their own countries, or
services simply not provided at all. As medical tourism is a new
subject in Iran, we decided to study the attitude and knowledge of
Rafsanjan Medical University staff about Medical Tourism.
METHODS This descriptive study was done on 300 medical staff
by completing questionnaires, which were divided into three parts
(demographic information, knowledge and attitude of participants). All of the information was analyzed by SPSS software.
RESULTS Only 8.3% of cases have studied articles about Medical
Tourism, and only 14.7% of them had deal with these kinds of
patients up to now. The majority (80.7%) of them hadn’t any idea
about the quality of medical expenses by Medical Tourists. The
majority (68.7%) believed that Medical Tourism development in
Iran hasn’t any bad social consequence and 62% believed that
Medical Tourism development in Iran can improve the knowledge
of Iranian doctors. The majority (67.3%) of participants agreed to
the incoming of Medical Tourists to Iran and 54.3 of them
believed that development of Medical Tourism can improve
treatment of Iranian patients.
CONCLUSION The knowledge of participants is very low and so
much more educational efforts should be done by the responsible
ministries; it seems medical staffs’ attitudes about Medical Tourism is
very good and they can contribute effectively in this field.

MC18-235
Knowledge, attitude and practices about pertussis
vaccination: a comparison of Australian versus Asian
travelers
*A. Wilder-Smith, J. McDade, T. Gherardin, A. Earnest and I. Boudville
National University of Singapore, Epidemiology and Public Health,
Singapore, Singapore

INTRODUCTION Pertussis is a highly communicable, vaccinepreventable respiratory disease and is a frequent but often
underestimated cause of prolonged cough illness in adults.
Acellular pertussis vaccines are now available for adolescents and
adults and confer safe and effective protection against pertussis,
also as combination vaccine together with tetanus and diphtheria.
As adult travellers often require a booster for tetanus and
diphtheria prior to their travel, the visit to a travel clinic is an
opportunity to offer such a booster. However, no data are
available on travellers’ awareness of pertussis, their perceived risk
of pertussis and their attitude towards receiving an adult pertussis
vaccine booster.
METHODS We did a questionnaire survey in adult travellers at a
travel clinic in Brisbane, Australia, and compared the data
obtained from a travel clinic in Singapore. We assessed the
knowledge, attitude and practices towards pertussis and pertussis
booster vaccination
RESULTS We enrolled 200 travellers in Australia and 218
travellers in Singapore. Fifty-one (26%) travellers at the Australia
site did not know or gave a wrong answer for the mode of
transmission of pertussis, 123 (67%) had never heard of a pertussis
vaccine for adults, and only 18 (12%) had received an adult
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pertussis vaccine booster. Comparing with the data from 218
Asian travellers from Singapore, Asians were 0.61 times (95% CI:
0.38–0.98) less likely than Australians to have correct knowledge
about pertussis transmission (P = 0.041). Males were 0.34 times
(95% CI: 0.20–0.57) less likely than females to be aware of the
booster vaccine, after adjusting for nationality (P < 0.001).
However, more than 85% of both Australian and Asian travellers
were willing to pay an additional amount for the combined adult
tetanus/diphtheria/pertussis vaccine over the tetanus/diphtheria
vaccine.
CONCLUSIONS Consistent with previous studies, Asian travellers are less aware and use fewer vaccines compared to Australian
travellers. Despite low knowledge about pertussis and its vaccine,
a large proportion of travellers was willing to receive the pertussis
vaccine booster as a combination vaccine with tetanus and
diphtheria. There is a need for enhanced public awareness on
pertussis and adult/adolescent pertussis booster vaccine in travellers, in particular in Asian travellers.

MC18-236
Infectious diseases in migrant population. A retrospective five
year review in an out-patient clinic of western Sicily
*S. Magliocco1, E. Caltabiano1, M.T. Mughini1, L. Nigro2
1
University of Catania, Infectious Diseases, Catania, Italy; 2University of
Catania, Parasitology Clinic, Catania, Italy

OBJECTIVE The aim of this retrospective study was to assess the
epidemiological aspects of transmissible infectious diseases in
migrants.
METHODS During the period from January 2004 to December
2008, all migrants attending the out-patient clinic and admitted in
the wards and day-hospital of the Infectious Diseases (IDs)
Department of the University of Catania, western Sicily, were
considered for the study. Data on demographic, epidemiological,
and laboratory characteristics were collected from clinical records
for each patient
RESULTS A total of 1161 migrants, attended or were admitted at
the IDs Department of Catania University, with a male-female
ratio of 2:1 and average age of 34; patients were born in 47
countries; 464 (39.9%) were born in Europe, 453 (39%) in Africa,
137 (11.8%) in America and 107 (9%) in Asian countries (table
1). In 989 (85.1%) migrants a diagnosis was made and 116
(11.7%) were admitted. 765 (77.3%) migrants were diagnosed
with a medical and 196 (22.7%) with a surgical disease; among the
migrants with a medical diseases 136 (11.7% of total) were
affected with an ID: 54 had TB (40 % of ID and 5.4% of total); 28
HIV (20.5% and 2.8%); 16 HCV (11.7% and 1.6%); 11 syphilis
(8% and 1.1%); 9 HBV (6.6% and 0.9%). Migrants affected with
TB mainly were from Romania (37.7%), Morocco (22.5%) and
Senegal (17.5%); with HIV from Senegal (42.8%) and Tunisia and
Nigeria (7.1%); with HCV from Ukraine (37.5%), Nigeria
(31.2%), Romania (25%) and Cameroon (6.7%); with syphilis
from Senegal (36.3%), Nigeria, Colombia and Romania (18.1%)
and Ukraine (9%); and those affected with HBV from Romania
(77.7%), Bulgaria and Indonesia (11.1%).
CONCLUSIONS IDs are not the main pathologies observed in
migrants; our data showed that only one migrant has been
diagnosed with an ID. Migrants affected with an IDs come,
mainly, from an African countries (68, 50%) and European
countries (61, 44.8%); with Romania, Nigeria and Senegal the
more involved countries. TB and sexually transmitted infections
are the commonest IDs diagnosed in our sample. TB has been the
most frequent ID observed. Several studies have demonstrated that
among migrants the diseases previous acquired can be reactivated
in consequence of their poor socio-economic status in the host
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countries (social fragility). Better statistics are needed to quantify
the impact of migration on health and health system. This, among
others, will improve: a) knowledge of burdens of IDs; b)
elaboration of effective and cost effective prevention measures; c)
access to healthcare services; d) quality of life of migrants and
residents.
Table 1 More represented migrants’ countries of origine
Country

Migrants n

Rate %

Romania

327

28.1

Nigeria

132

11.3

Colombia

97

8.5

Morocco

88

7.5

Senegal

76

6.5

Sri Lanka

48

4.1

Mauritius

42

3.6

Bulgaria

41

3.5

Tunisia

38

3.2

Ukraine

35

3.0
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‘‘Benessere, bienestar, bien être, wellness’’: Servizio Civile
Regionale for foreign people of Azienda USL of Bologna
S. Aristei1, S.M. Di Ciommo1, G. Guidotti1, M. Monti1, P. Lorenzini2, R.
Costantino1, C. Squarcia1 and *R. Nicoletti1
1
Azienda USL di Bologna, Distretto di Casalecchio di Reno, Casalecchio di
Reno (BO), Italy; 2Azienda Servizi alla Persona, Imola (Bologna), Italy

BACKGROUND Servizio Civile is born with a national law in
2001 as an alternative way for Italian citizens to complete the
military service. It is a possibility for youngsters between 18–
28 years to spend one year of their(own)life as social workers and
it is an opportunity to improve their own ‘‘community activism’’.
The Emilia Romagna Region introduced the will of fostering
intercultural exchanges among the goals of Servizio Civile, by way
of financing some projects for foreign youngsters. ‘‘Benessere, bien
étre, benestar, wellness’’ was a Servizio Civile project proposed by
some Trusts of some towns near Bologna, namely: the Azienda
Unità Sanitaria Locale (AUSL)of Bologna, the Azienda Servizi alla
Persona (ASP) of Imola and the Municipality of Casalecchio di
Reno.This project has been financed by the Emilia Romagna
Region and works in the cultural mediation field. It hired
volunteers for 25 hours a week and they got a pay of 370 € at
month.
AIMS: (1.) Promoting the values of cultural mediation, solidarity
and mutual understanding. These values are used to improve
physical, mental and social well - being, which are all different
aspects of the human ‘‘health’’ (2.) Improving the possibility for
foreign citizens of having access to social services and improving
the quality of these services
PARTICIPANTS Seven volunteers have participated in this project; from Mexico, Romania, Serbia, Albania, Philippines and
Morocco. They participated in some courses aimed at improving
their knowledge of the Italian language and learning/ working
techniques. Their work consisted of: (1.) Supporting the activities
of International Cooperation between South America and the
AUSL of Bologna, (2.)Translating flyers for foreigners and
assisting cultural mediators with foreign patients who are in
hospital, (3.) Helping people who come from their own home
countries with their search of a job, (4.) Supporting the activities of
professional educators who work with foreign youngsters
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A.P.P.A. Project: Black And White Skin
*P. Brusa1, M. Giuliano2, F. Baratta1 and A. Germano2
1
University of study, Science and Technology of Drugs, Turin, Italy; 2University of Study, Aid Progress Pharmacist Agreement Onlus, Turin, Italy

OBJECTIVES A study on the anatomical and physiological
differences of white and black skin with the aim to develop new
formulations of semi-solid preparations for cutaneous application.
In order to optimize the affinity of the drug’s vehicle respect to
different kinds of skin and to achieve the maximum absorption of
the active pharmaceutical ingredient, it’s important to study and to
analyze the peculiarity of the skin. The most important parameters
that we need to evaluate are pH, hydration and sebum.
METHODS Through the above parameters it is possible to use of
specific instruments produced by Callegari S.p.A. (Parma-Italy).
The company has offered a cooperation to our project loaning an
appropriate equipment to perform this study. The project will be
implemented on the spot with the collaboration of the physician in
charge. Patients identified with skin diseases, protocols have been
filled in order to acquire more information. The same study has
been lead on white patients too. The same diseases have been
treated with the same active pharmaceutical ingredients, formulated with recipients showing different physico-chemical characteristics. By the end of the therapeutic period, according to the
medical prescribers, the status of dermal pathology has been
objectively evaluated, by supporting the diagnosis with iconographies. Medical evaluation has been related to the different
technological approaches.
RESULTS The need for this study stems from two assumptions:
the difference in anatomical structure and physiology of white and
black skin; the exposure of black skin to weather and environmental conditions different from European ones. Preliminary
results are promising, we will succeed in simplifying the formulations of topic galenics, obtaining good and reproducible therapeutic results.
CONCLUSIONS This study will lead the increase of both the
medical prescription and the use of topic galenics. The last one is a
very important goal, because usually African people haven’t the
habit to cure their skin: this carelessness often increases the skin
damages and consequently the bacterial or viral developments with
crossed contamination. Moreover, when patients will learn to use
topic galenics two important objectives will be reached: an
increase of patients compliance and a reduction of assumption of
medicines for systemic use. Often in the case of topic diseases
systemic administration route is not necessary; moreover also in
DC an excessive routinely use of drugs could imply a resistance
process.

MC18-239
Acute pulmonary schistosomiasis and schistosomiasis
outbreak in a group of travelers returning from Lake Malawi
*E. Letang1, M. Corachan1, A. Bardaji1, M. Pinazo1, M. Valls2, S. Marin3, N. Serre4,
R. Navarro4, P. Alonso1 and J. Gascon1
1
Hospital Clı́nic, Barcelona Centre for International Health Research (CRESIB), Barcelona, Spain; 2Hospital Clı́nic, Servicio de Microbiologı́a, Barcelona, Spain; 3Hospital Dos de Maig, Servicio de Pneumologia,
Barcelona, Spain; 4Institut català de la salut, Unitat de Medicina Tropical I
Salut internacional Drassanes, Barcelona, Spain

BACKGROUND Acute schistosomiasis (AS) is a systemic hypersensitivity reaction that occurs mostly in non-immune travellers
after exposure to fresh water in endemic areas. Most of the
outbreak descriptions are related to multiple day exposures. We
describe a case with an uncommon form of presentation of AS and
an outbreak of established schistosomiasis (ES) among a group of
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11 travellers that reported a single-day exposure to fresh water at
Monkey Bay, in Lake Malawi.
METHODS After identifying the index case we initiated an
epidemiological investigation of the entire group. Diagnosis was
established on the basis of serologic data, and ova detection.
Relevant clinical information as well as risk factors for the
development of AS and ES were documented using a structured
questionnaire.
RESULTS A 29 year-old patient presented to our center complaining of dry cough without fever or other systemic symptoms
initiated 9 weeks after a single day exposure to fresh water in Lake
Malawi. The physical examination was unremarkable. Laboratory
investigations disclosed a WBC count of 18420 cells/mm3 and an
eosinophil count of 6920 cells/mm3 (44%). The broncoalveolar
lavage cell count showed a level of 20% of eosinophils. Bilateral
reticulo-nodular infiltrates were noted on the chest x-ray and CT
scan. Other causes of pulmonary eosinophilia were ruled out. No
schistosoma ova were found in urine, seminal fluid or faeces. The
patient had a negative schistosoma serology, seroconverting
6 months after arrival. We conducted a survey in order to assess
the prevalence of schistosomiasis among the entire group. Of 11
group members, 5 (45%) were infected, showing anti-schistosoma
antibodies in all cases. S.haematobium ova where detected in two
patients (18%). No other case of AS was detected in the group
after 10 months of follow-up. Only one patient complained of ES
related symptoms, presenting dysuria without haematuria
16 weeks after exposure and showing S.haematobium ova in the
seminal fluid. All patients were treated with praziquantell and the
index case did also receive concomitant administration of prednisone. Among the variables assessed in the structured questionnaire,
the development of AS was only associated with a higher number
of water-contact activities.
CONCLUSIONS The risk for acquiring schistosomiasis after a
single-day exposure to lake freshwater in Lake Malawi could be
higher than recently reflected in the literature. In this outbreak a
single-day exposure to fresh water led to an infection rate of 45%.
Only 1 out of 11 travellers exposed developed AS. The clinical
features of this case consisting of pulmonary involvement with
lung eosinophilia is an uncommon form of presentation of AS. The
low rate of presentation of symptomatic AS in our case series
reveals the importance of contact tracing in order to detect
asymptomatic cases and avoid future potential complications.

MC18-240
Microbiological analysis of travellers with febrile illness
returning to the Netherlands
*J. Hopman1, F. Stelma1, A. Ahmed2, A. van der Ven3, A.-M. Brouwer3, M.
Keuter3, R. Hartskeerl2, P. Beckers1, J. Galama1, P. Sturm1 and R. Sauerwein1
1
Radboud University Nijmegen Medical Centre, Medical Microbiology,
Nijmegen, Netherlands; 2Royal Tropical Institute, KIT Biomedical research, Amsterdam, Netherlands; 3Radboud University Nijmegen Medical
Centre, General Internal Medicine, Nijmegen, Netherlands Antilles

OBJECTIVES Standard bacterial cultures and microscopy for
malaria are routinely performed when travellers return from the
tropics with a febrile illness. However, dengue and leptospirosis,
are becoming more prevalent due to climate changes. We
determined the prevalence of dengue and leptospirosis in this
group of travellers.
METHODS In a retrospective study 165 febrile patients were
included with a blood smear for malaria performed at the
Radboud University Nijmegen Medical Centre, between January
2006 and June 2008. Clinical records and results from routine
diagnostic microbiology were analyzed to confirm clinical presentation and determine the geographical distribution, and investigate the type and frequency of microbiological diagnostics
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Journal Compilation ª 2009 Blackwell Publishing Ltd, 14 (Suppl. 2), 98–247

Tropical Medicine and International Health

volume 14 suppl 2 pp 98–247 september 2009

Abstracts of the 6th European Congress on Tropical Medicine and International Health and 1st Mediterranean Conference on
Migration and Travel Health
performed. Testing for leptospirosis and dengue was not routinely
performed on all patients. Additionally, sera of 32 patients with no
final diagnosis, were tested post-hoc for dengue (Platelia NS1 Ag)
and leptospirosis (PCR).
RESULTS Distribution of visited regions in these 165 patients was
sub-Saharan Africa (n = 79), Southeast Asia (n = 47) and South
America (n = 15), other (n = 24). Microbiological tests were
performed based on symptoms and travel history. One single
blood smear for malaria was respectively performed in 55% and
two blood cultures in 39% of the cases. In most travellers urine
and faeces cultures were not done. The following microbiological
diagnoses were made: malaria (n = 7), dengue (n = 3), mononucleosis (n = 4), rickettsial infection (n = 3), salmonella infection
(n = 6), and other infections (n = 42); 61% (n = 100) had fever
without any positive microbiological test. Additional dengue
antigen testing revealed no new dengue cases other than diagnosed
in the serological workup in suspected cases. However, the time to
diagnosis of dengue by serology was significant longer compared
to antigen testing, 17.5 and 1 day respectively. Leptospirosis
testing increased prevalence from n = 0 to n = 3.
CONCLUSION (1) In our setting febrile travellers show a low
frequency for malaria (n = 7) and dengue (n = 3). (2) In febrile
travellers routine testing for dengue antigen in parallel to malaria
will decrease the time to diagnosis. (3) Travellers with risk factors
for leptospirosis should be tested.

MC18-241
Tropical arboviral infections imported to the Czech Republic
*F. Stejskal1, Z. Mandakova1,2, M. Trojanek2, H. Zelena3 and N. Sojkova4
Charles University, Department of Tropical Medicine, Prague, Czech
Republic; 2Hospital Bulovka, Infectious Diseases, Prague, Czech Republic;
3
Health Institute, Virology, Ostrava, Czech Republic; 4Health Institute,
Virology, Prague, Czech Republic
1

BACKGROUND Arboviral infections, especially dengue fever,
are common febrile illnesses in travellers returning from tropical
countries. In TropNetEurope database, there were 1273 patients
registered with the acute dengue infection during 1999–2007, but
there is a lack of detailed information on the number of patients
and on clinical and epidemiological features of dengue fever
among travellers in the Central and Eastern Europe region. In the
Czech Republic there were reported 58 cases of dengue virus
infection in the period from January 2000 till December 2008 in
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the national surveillance system of infectious diseases (EPIDAT)
but this number probably does not represent all cases.
METHODS In a prospective surveillance study at Bulovka University Hospital in Prague there were evaluated patients with
febrile illness returning from tropics between January 2005 and
May 2009. Acute dengue and chikungunya infections were
diagnosed using serological methods. Positivity of anti-dengue IgM
and seroconversion of anti-dengue IgG antibodies using ELISA
(Panbio diagnostics) were used for diagnostics of dengue infection.
Two cases were also confirmed by RT-PCR which is available at
our department since November 2008. Chikungunya infections
were diagnosed at the National Reference Laboratory for Arboviral Infections in Ostrava using complement fixation, indirect
immunofluorescence and ELISA tests.
RESULTS Twenty one cases of acute dengue fever and five cases
of chikungunya fever were diagnosed at our department since
January 2005 till May 2009. Among dengue patients, 15 were
hospitalized but only one, 21-year old woman, had severe clinical
course and required ICU stay for 22 days. six dengue patients were
observed as out-patients. All cases were imported from the region
of South or South-East Asia, except for two cases acquired in
South America (Brazil and Venezuela). Fever was a predominant
symptom in all 21 dengue patients, lasting from 2 to 13 days. Rash
and cephalea were observed in 13 and 12 cases respectively,
followed by arthralgia in 9 and myalgia in seven cases. Four of five
chikungunya cases were acquired in Mauritius in 2006 and one
case in Malaysia in 2009. All 5 patients had fever and rash, three
had diarrhoea and two prolonged arthralgia. Laboratory findings
were leukocytopenia, thrombocytopenia and elevation of aminotransferases that were more prominent among dengue than
chikungunya patients.
CONCLUSIONS Infections caused by dengue and chikungunya
viruses range among the most emerging in the tropical countries.
Due to increasing risk of import of these infections to non-endemic
countries, it is necessary to improve the diagnostic approach to
febrile patients returning from tropical countries. The main pitfalls
of dengue serology diagnostics are presence of false positive antidengue IgM without sero-conversion in IgG antibodies and crossreactivity of anti-dengue IgG in persons vaccinated against yellow
fever and tick-borne encephalitis. Furthermore travellers from
developed countries can serve as sentinel population providing
information on emergence of infectious pathogens, especially in
countries with low standards of laboratory diagnostic approaches.
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Röshammar, D., 51
Ross, A., 116
Rossanese, A., 171, 235
Rosseti, N., 176
Rossetto, A., 70
Rostad, B., 150
Rostami Nejad, M., 206, 219
Rotela, C., 22
Rottenberg, M., 176
Rouamba, J., 91
Rouamba, N., 47
Rouhani Kalagari, S., 194, 207
Rousselle, T., 125
Rovellini, A., 53
Rowland, M., 62
Roy, L., 62, 184
Rubano, F., 147
Rueangweerayut, R., 45
Rugina, S., 187, 203
Rugna, G., 49
Ruiz Espinosa, A., 196
Ruiz, J., 42
Rulisa, S., 57, 64
Russo, G., 231
Russo, R., 205
Russomando, G., 23
Rycken, L., 223
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Sié, A., 32, 115
Sihombing, B., 69
da Silva Filho, L.V.R., 214
Silva Vieira, C., 94, 118
da Silva Wanderley, J., 179, 180
Silva, A., 228
Silva, N., 135
Silvani, I., 137
da Silva-Nunes, M., 94
Simango, M., 99
Simarro, P., 42
Simmons, C.P., 83
Simoes, C., 119
Simões, C., 126
Simondon, F., 31
Simoneschi, B., 137
Simonović, Z., 156
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Valdéz, R.A., 164
Valecha, N., 45
Valencia, T., 95
Valenzuela, M.J., 72
van der Valk, P., 143
Valladares, B., 225
Vallejos, Y., 148
Valls, M., 246

Van Belle, S., 147
Van den Bergh, G., 77
Van den Broeck, F., 188
Van den Ende, J., 2, 17, 78, 94, 122
Van der Roost, D., 18
Van der Stuyft, P., 33, 90, 99, 109,
113, 167, 168, 169
Van Der Veken, W., 42
Van Geertruyden, J.-P., 89
Van Herp, M., 4, 31, 63, 102
Van Lieshout, L., 188
Van Malderen, C., 223
Van Overmeir, C., 94
Vanesa, G., 231
Vanlerberghe, V., 167, 168, 169
Vannberg, F., 41
Varedi, M., 212
Varela, G., 210
Vargas Loza, L., 76
Vargas, D., 118
Vasanthakumari, M., 52
Vasconcelos, P., 78
Vastert-Koop, D., 58
Vatandoost, H., 124, 159
Vaziri, B., 187
Vega, R., 163
Velasco-Tirado, V., 193, 203, 210
Vella, S., 48
Veloci, S., 131
van der Ven, A., 246
Venturelli, C., 49
Venturi, L., 49, 110
Verdejo, F., 142
Vereecken, K., 196
Vergnes, B., 188
Veronesi, C., 71
Verucchi, G., 176
Verweij, J., 195
Verweij, J.J., 188
Vettenburg, N., 25
Vial, H., 8
Viale, P., 140, 232
Vieira, F., 94
Vieira, N.F.D., 108, 154
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