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Invited Speakers’ Abstracts

Track 1: Infectious diseases

1.1 Non malarial febrile illness: challenges
in epidemiology, diagnosis and treatment

IS.1.1.001
Causes of fever – hoof beats are rarely from zebras
P. Newton1,2,3

1LOMWRU, Mahosot Hospital, Vientiane, Lao PDR; 2Centre for
Tropical Medicine, University of Oxford, UK; 3London School of
Hygiene and Tropical Medicine, London, UK

With increasing realisation, with improved diagnosis, that many
patients thought to have malaria do not, there is an urgent need
for objective evidence on the causes of fever when malaria is
excluded to guide empirical and aetiological treatment and pre-
vention. The causes of undifferentiated fever in SE Asia will be
reviewed and the importance of neglected pathogens such as
scrub typhus and leptospirosis presented. As many patients
remain undiagnosed the importance of apparently rare patho-
gens, such as Bartonella spp., Neorickettsia spp., and also of
respiratory viruses will be examined. How this evidence informs
empirical treatment policy will be discussed.

IS.1.1.002
NMFI: overview of challenges and details of mapping
initiatives
H. Reyburn

Department of Infectious and Tropical Disease, London School of
Hygiene & Tropical Medicine – LSHTM, London, UK

Recognition of the importance of alternative diagnoses to
malaria has been growing over several years as a result of declin-
ing transmission intensity of malaria in many areas. The intro-
duction of new WHO guidelines and widespread use of malaria
diagnostics is generating large numbers of patients with relatively
non specific febrile illness and no clear diagnosis. This scenario
is generally the result of success in malaria control and the new
diagnostics. However there is a need for health systems in
resource poor countries to maximise the benefit by providing
effective surveillance and treatment of a wider range of causes of
pathogens that until recently have been eclipsed by malaria. This
challenge has a number of diverse components including new
pathogen research, epidemiology and surveillance, new diagnos-
tics and revised treatment guidelines. Meeting these challenges
provides a badly needed opportunity to boost progress towards
MDG4, the reduction of child mortality by two-thirds between
1990 and 2015. In collaboration with WWARN and FIND, the
ACTc consortium at LSHTM is building a large database to
map common infections in Asia and Africa to serve as an open
access resource to health authorities, clinicians and researchers.
In Africa we have screened almost 10 000 publications to iden-
tify studies that investigated patients with undifferentiated fever
using blood culture or molecular diagnostic techniques; these
provide an overview of probability of different infections across
Africa. These data can be linked to other databases such as the
malaria mapping initiative (MAP) from which we are examining
the geographic association between malaria endemicity and non-

typhoidal salmonella infections. In addition the mapping initia-
tive is collating data from studies that have identified single
pathogens across the two continents. This is revealing evidence
of pathogens that have long been identified in Asia are now
being identified with increasing frequency in Africa. Prominent
among these are dengue fever and a variety of zoonoses includ-
ing leptospirosis and brucellosis. In Asia it appears that there is
greater laboratory capacity than in Africa and this has resulted
in identification of a wider range of pathogens and Paul Newton
will be showing evidence of these later in the symposium. It
appears that there is much to be gained from comparisons of
infections between Asia and Africa.

IS.1.1.003
Current and future prospects for diagnostic testing for
non-malaria febrile illness (NMFI)
H. Hopkins1, M. Mwancha1, I. Gonzalez1, H. Reyburn1 and D. Bell1

1FIND – Foundation for Innovative New Diagnostics, Geneva,
Switzerland; 2London School for Hygiene & Tropical Medicine,
London, UK

The development of highly accurate point-of-care (POC) diag-
nostic tests for malaria is transforming fever case management in
many resource-limited countries, with prospects to lower
mortality. However, in these same areas, the lack of accurate
and cost-efficient POC tests for other common causes of fever
among patients with suspected malaria and a negative malaria
test [non-malarial febrile illness (NMFI)] remains a major chal-
lenge. A number of available tests provide indications of blood
stream bacterial disease and the accuracy, costs and utility of
these will be reviewed. In addition, among severely ill patients
some non-specific tests for bacterial disease may also assist case
management. The field of molecular diagnostics is moving
quickly, but it is not clear if or when these tests will be available
for use in resource-poor settings. However, the potential benefits
of improved treatment and survival, better surveillance data,
and a shift from presumptive to evidence-based medicine in
resource-poor countries justify major investment in diagnostic
tests targeted to relevant pathogens and syndromes, and
strategies for their effective use.

IS.1.1.004
Non-malarial fevers in Tanzanian outpatients – when is
there a need of antibiotics?
H. Hildenwall1,2, G. Mtove2,3, F. Mburo4,5, B. Amos6 and H. Reyburn2,5

1Karolinska Institutet, Sweden; 2Joint Malaria Programme, Tanzania;
3National Institute of Medical Research, Tanzania; 4Kilimanjaro
Christian Medical College, Tanzania; 5London School of Hygiene &
Tropical Medicine, UK; 6Teule Hospital, Muheza, Tanzania

The Integrated Management of Childhood Illness (IMCI) and
Integrated Management of Adult Illness (IMAI) algorithms were
developed to facilitate assessment and treatment of common
infectious diseases in resource poor first-level care facilities.
Recent years’ decreased malaria transmission, the implementa-
tion of rapid diagnostic tests for malaria and the roll out of vac-
cines against common pneumonia causing bacteria have affected
validity of guidelines and there is evidence of increasing over-use
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of antibiotics. Aetiologies of febrile illness have been mainly
studied among admitted patients though antibiotic overuse is
commonly seen in the non-severely ill. Results from studies of
malaria-negative and non-severe febrile illness among children
and adults in northern Tanzania will be presented. To identify
aetiologies of non-severe febrile illness and to compare aetiolo-
gies with IMCI/IMAI classification among children and adults,
1087 patients, 3 months to 50 years old, with a history of fever
during the past 48 h were enrolled. A combined throat and per
nasal swab, urine sample and aerobic blood culture were taken
on each case. C-reactive protein (CRP), white blood cells (WBC)
and procalcitonin levels were assessed. Patients were followed up
2, 7 and 14 days after enrolment to follow progress and to take
a convalescent blood sample. Blood and NP-swabs were analy-
sed by culture growth and multiplex PCR to identify illness-caus-
ing pathogen(s). Upper respiratory tract infection (34.5%) and
urinary tract infection (23.3%) were the most common diagnoses
followed by unspecific fever (16.5%). One hundred and thirty-
three (12.2%) patients fulfilled criteria for IMCI/IMAI pneumo-
nia. Nineteen percent of throat/NP cultures were positive with
most (63%) growing S. pneumonia. A positive swab had no rela-
tion with being classified as IMCI/IMAI pneumonia (P > 0.05).
For urine cultures, 9% of children less than one presented signifi-
cant bacterial growth, all with E. coli. In adults, 6% had signifi-
cant bacteria in urine. Forty-eight (4.4%) of blood cultures
flagged positive, whereof 33 (3.0%) contaminants while 15
(1.4%) grew illness-causing pathogens. Eight (1.6%) of these
were in children below five (n = 487). Seven blood cultures
flagged positive for S. typhi, four children grew streptococci spp,
one child grew Acinetobacter Baumanii and two adults and one
child were positive for E. coli. IMCI/IMAI pneumonia or the
presence of danger signs at assessment did not predict a positive
blood culture (P = 0.19 and 0.6, respectively). There were no
case fatalities during the study and 1010 patients were seen on
day 14 whereof 2% reported no improvement or worsening, non
of these were among patients with positive blood cultures.
Results point at low levels of invasive bacterial illness among
malaria-negative febrile outpatients. Preliminary results show
limited relation between clinical classification and positive cul-
ture. Results from PCR and the aetiological correlation with
IMCI/IMAI diagnosis and/or CRP, procalcitonin and WBC
levels will be presented and the possible impact on antibiotic
use discussed.

1.2 Control of Neglected Zoonotic Diseases using
a One Health approach

Control of Neglected Zoonoses using a One
Health approach

IS.1.2.001
Control of neglected zoonoses using a one health approach
M. V. Johansen, P. Magnussen, H. Mejer, U. Braae, C. Trevisan and C. Saarnak

Faculty of Health & Medical Sciences, University of Copenhagen,
Denmark

As quoted in the Lancet in December 2012, endemic and enzo-
otic zoonoses cause about a billion cases of illness and millions
of human deaths every year. However, while some zoonotic dis-
eases attract a lot of attention from the international health com-
munity, zoonoses like anthrax, bovine tuberculosis, brucellosis,
cysticercosis, echinococcosis (hydatid disease), fishborne zoonotic
trematodes and rabies are considered ‘neglected’ because they
are inadequately addressed nationally and internationally. The
World Health Organization use the term Neglected Zoonotic
Diseases (NZD), grouping eight of the endemic zoonoses. While

the etiology of these diseases is diverse, the interventions to pre-
vent and control them are similar, especially at the community
level. The NZD are all believed to be eradicable as effective
intervention tools are available. However, strategies for control,
elimination and eventually eradication have only partly been
developed and lack of pilot control programmes make evidence-
based recommendations difficult. Some of the endemic zoonotic
diseases might be controlled by interventions such as mass vacci-
nation (e.g. rabies), treatment (echinococcosis) and/or creating a
simple but effective change of the day-to-day practice (most dis-
eases). However, controlling zoonoses requires more than effica-
cious intervention tools. It also requires concerted action across
sectors, borders and disciplines and demands a strong engage-
ment and commitment from the involved communities. The need
for political will and resources are further requirements to con-
trol NZD. Using a One Health approach has been proposed as
the best way forward. In the session, examples of how a One
Health approach can be used to control NZD will be shared,
leading to a discussion on the way forward in the fight against
NZD.

IS.1.2.002
The WHO strategy for control of NZD
B. Abela-Ridder

World Health Organization (WHO), Department of Control of Neglected
Tropical Diseases (NTD), Geneva, Switzerland

In 2012, the World Health Organization published a roadmap
titled ‘Accelerating work to overcome the global impact of
neglected tropical diseases: a roadmap for implementation’
(http://www.who.int/neglected_diseases/NTD_Road
Map_2012_Fullversion.pdf). This roadmap provides a guide to
implementation of the policies and strategies to ensure effective
coordination and support to WHO Member States for the pre-
vention, control, elimination and eradication of the 17 identified
neglected tropical diseases, of which some are zoonosis or have
zoonotic aspects.
Material and Methods The roadmap aspires to reach its
objectives through two interconnected routes (targets provided in
Table 1):
1 providing guidance and technical insight to policymakers and
programme managers in governments seeking to prevent, con-
trol, eliminate and eradicate the NTDs that are endemic in
their countries.

2 encouraging the community of partners – donors, pharmaceu-
tical companies, agencies, nongovernmental organizations
(NGOs), philanthropists and universities – to maintain and
increase their commitments to overcoming NTDs. For
neglected zoonotic diseases (NZD), WHO engages especially
with strategic partners as FAO and OIE to mutually engage in
a coordinated effort towards addressing health risks at the
human-animal-ecosystem interface.

Results Collation of evidence on the feasibility of preventing,
controlling and possibly eliminating NZDs is on-going with
some options on the horizon for scale up of interventions in
selected geographical and epidemiological settings. The following
four major zoonoses are being targeted: human dog-mediated
rabies, cystic and alveolar echinococcosis, taeniasis/cysticercosis
by Taenia solium, foodborne trematodiases. Other neglected
tropical diseases with a zoonotic aspects that are included in the
roadmap are zoonotic trypanosomiasis, zoonotic schistosomiasis
and visceral and cutaneous forms of zoonotic leishmaniasis.
Conclusions Controlling NZDs is cost effective and can save
lives but also help secure livelihoods by protecting livestock and
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other domestic animals. Attaining and maximizing results will
require interdependent partners to proactively seek opportunities
to work together and also identify ways with governments of
disease-endemic countries to transition the tested and scalable
strategies into sustainable prevention and control of NZDs.

Table 1 Targets and milestones for elimination and eradication
of neglected tropical diseases, 2015–2020 (Excerpted from NTD
roadmap)

Intensified
control

Targets and milestones
by 2015

Targets and
milestones by 2020

Rabies Regional elimination
(Americas)

Regional elimination
(South East Asia
and Pacific)

Taeniasis/
Cysticercosis

Validated strategy
available

Interventions scaled
up in selected
countries

Echinococcosis/
Hydatidosis

Pilot projects in
selected countries

Validated strategy
available and
interventions scaled
up in selected
countries

Foodborne
trematode
infections

Included in preventive
chemotherapy strategy
Morbidity controlled
where feasible

75% of population
at risk reached by
preventive
chemotherapy

IS.1.2.003
Time to reflect on preventive chemotherapy against
foodborne trematodes
T. Lier

Department of Microbiology and Infection Control, University Hospital
North, Tromsø, Norway

Small foodborne trematodes include the liver trematodes Clonor-
chis sinensis and Opisthorchis sp. as well as numerous species of
minute intestinal trematodes. The eggs from liver trematodes and
minute intestinal trematodes can be difficult to differentiate by
microscopy. The two groups are also referred to as fishborne
zoonotic trematodes (FZT) as people are infected by eating raw
fish. The liver trematodes predispose for cholangiocarcinoma,
which is an important argument for control. WHO has the last
few years recommended a similar approach to control as for sev-
eral other helminths, with a focus on the use of preventive che-
motherapy, given as mass drug administration or selective
chemotherapy. However, the effect of this approach is not well
documented in FZT. A large Chinese study by Choi et al. (2010)
examined the effect of different regimes of preventive chemother-
apy against C. sinensis over a 3-year period. They found a signif-
icant decrease in prevalence even after the first year and >70%
decrease after 3 years. In 2011–12 we looked at reinfection after
preventive chemotherapy in a cohort of 396 people in Northern
Vietnam, an area with mixed infections of C. sinensis and min-
ute intestinal trematodes. The prevalence of FZT before treat-
ment was 40%, decreased to 2% 2 weeks after treatment, but
increased gradually to 30% 14 months after treatment. The
poorly documented effect of preventive chemotherapy is of con-
cern due to the zoonotic aspect of FZT. If non-human species
make large contributions to transmission, the effect of reducing
the egg output in humans through chemotherapy may not alone
have a lasting effect on prevalence. Whether preventive chemo-
therapy change the species distribution in areas of mixed infec-

tions is also unknown. It is possible that control of foodborne
trematodes, being zoonotic, can benefit from a broader and more
integrated approach such as One Health.

IS.1.2.004
One health approach for control of neglected parasitic
zoonoses – an African perspective
S. Mukaratirwa

School of Life Sciences, University of KwaZulu-Natal, Durban, South
Africa

The ability of parasitic zoonoses to have a profound impact on
humans and animals in Africa has been underestimated for a
very long time. The last two decades have witnessed a significant
increase in reported outbreaks of neglected parasitic zoonoses in
Africa and elsewhere. These diseases usually occur at unpredict-
able rates in animal and human populations, constituting a sig-
nificant challenge for the public health and animal health
communities. Africa has one of the highest burdens of neglected
parasitic zoonoses and this is exacerbated by the fact that it has
the least capacity for their detection, identification, prevention,
control and monitoring. The successful One Health approach to
controlling and preventing zoonotic diseases like in the recent
avian influenza epidemic, clearly indicates the usefulness of a
coordinated research, interdisciplinary and multidisciplinary cen-
tres, coordinated response systems and infrastructures, integrated
surveillance systems and human resource development strategies.
Is Africa able to comprehensively apply and benefit from this
approach for control and prevention of neglected parasitic zoo-
noses, taking into account that the most affected communities in
this continent are the neglected resource-poor livestock farmers
with diverse socio-cultural beliefs and perceptions regarding
these diseases? How and to what extend is indigenous knowl-
edge systems (IKS) or African Knowledge Systems (AKS) being
considered in the One Health approach? Are African countries
at the same level of development in providing capacity in disease
recognition and laboratory competence and able to integrate in
smart partnership with regional and national One Health initia-
tives? Possible answers/options to these questions will be dis-
cussed in the presentation and the need for a paradigm shift in
African countries for the successful application of the One
Health approach.

1.4 Neglected tropical diseases

1.4.2 Dengue

IS.1.4.2.001
Dengue: a concern for Europe?
H. Zeller, L. Marrama, B. Sudre, W. Van Bortel and E. Warns-Petit

European Centre for Disease Prevention and Control – ECDC,
Stockholm, Sweden

Dengue is the most important vector-borne disease worldwide
with recent estimates of 390 million dengue infections per year
including 96 million clinical infections. More than 125 countries
in tropical and sub-tropical regions are affected. Four different
dengue viruses are co-circulating without cross protective immu-
nity between the four types. The main mosquito vector of
dengue is Aedes aegypti; another vector is Aedes albopictus, an
invasive species originated from Asia also called tiger mosquito.
Aedes aegypti is presently reported in Georgia and the bordering
region in Southern Russia. Aedes albopictus was first recorded in
Europe in Albania in 1979. This invasive species spread in Eur-
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ope and is now established in seven EU and six neighbouring
countries. Efficient vector control activities are limited. Dengue
activity is increasing in endemic countries since the past decades
and the number of dengue cases among travellers returning from
these countries is increasing in Europe as well as the subsequent
risk of spread of dengue viruses in areas where potential mos-
quito vectors are present. In August 2010 dengue fever was
detected in a German tourist returning from Croatia. Another
case was reported in Croatia during a retrospective investigation
in the area of transient residency of the initial case. In September
2010, two autochthonous cases were detected in Southern France
through enhance surveillance. From October 2012 to January
2013 the first outbreak of dengue in Madeira island (Portugal)
was reported with 2160 cases and 78 cases exported in different
EU countries. The presence of Aedes aegypti mosquito has been
identified in the island in 2005. No locally acquired cases have
been identified in February–April 2013 in Madeira, but enhance
surveillance detected two imported dengue cases from Angola
demonstrating the permanent risk of introduction and further
spread. Dengue is mandatory disease in the EU and Member
States are requested to report cases. From 14 of 23 reporting
EU/EEA countries, 1622 cases of dengue were notified in 2010,
610 cases in 2011 and 1133 cases in 2012. These reported num-
bers refer to travel-related (imported) dengue cases. Notification
rate should increase in the coming years with a revision of the
case definition and case classification. ECDC established in 2009
a network of medical entomologists to collect available data
about the presence or absence of vectors of public health impor-
tance. Geographical distribution maps of vectors are regularly
updated and published. Guidelines for entomological surveillance
of invasive mosquitoes using standardized procedures have been
published. Only a few countries in Europe have an integrated
plan for surveillance and control of mosquito vectors and human
diseases. ECDC is supporting the WHO-Euro plan for ‘Surveil-
lance and control of invasive vectors and re-emerging vector-
borne diseases’.

1.4.3 Mass drug administration and the control of
neglected tropical diseases: learning from success,
learning from failure

IS.1.4.3.001
Neglected and other infectious diseases of poverty: eco-bio-
social research for improved disease prevention and control
J. Sommerfeld

World Health Organization (WHO), Special Programme for Research
and Training in Tropical Diseases (TDR), Geneva, Switzerland

Neglected Tropical Diseases (NTDs), like other infectious dis-
eases of poverty, emerge and persist as a result of environmental
(‘ecological’), biological and social determinants of health. Such
diseases can in fact be considered public health conditions that
are ‘eco-bio-social’ in nature. NTD prevention and control
efforts must be grounded in robust research frameworks and
multi-disciplinary and multi-method research that serve basic
public health needs, i.e. empirically rich situation analyses of
local transmission dynamics, design and testing of viable, often
times community-based interventions and the implementation,
scaling up and evaluation of complex public health interventions,
through implementation research. This presentation will argue
that the design and implementation of public health interven-
tions to prevent and control NTDs and other infectious diseases
of poverty can benefit from an inter- and trans-disciplinary
research perspective. Such research involves communicating and
bridging perspectives that originate from the medical, public

health, biosciences and/or social sciences. This presentation will
highlight research frameworks for combining ecological, biologi-
cal and social research using examples from TDR funded
research initiatives in Asia, Latin America and Africa on dengue,
Chagas disease, onchocerciasis and the control of climate-sensi-
tive vector-borne diseases in Africa. It will discuss basic opportu-
nities and challenges to integrating and, eventually transcending
disciplinary perspectives in NTD research through bio-social or
eco-bio-social research. In addition, the presentation will high-
light contextual issues that facilitate or hinder trans-disciplinarity
in eco-bio-social research, i.e. different epistemological tradi-
tions, academic environments and institutions, power and status
within research teams, career opportunities for trans-disciplinary
researchers and uptake in public health policy and practice.

1.4.7 Diagnosis of helminth infections

IS.1.4.7.001
Fill-it, float-it: FLOTAC and Mini-FLOTAC for helminth
diagnosis
G. Cringoli, A. Bosco, M. P. Maurelli, S. Alfano, P. Pepe and L. Rinaldi

Unit of Parasitology and Parasitic Diseases, Department of Veterinary
Medicine and Animal Productions, University of Naples Federico II,
Naples, Italy

Faecal egg count (FEC) techniques are the most common
approach for the diagnosis of helminths in veterinary and public
health. FEC are widely used to measure the prevalence and
intensity of infections for epidemiological surveys, to quantify
the efficacy of chemotherapy, and to detect anthelmintic resis-
tance. The standardisation and harmonisation of novel diagnos-
tic tools for multivalent FECs are advocated to standardise
sustainable procedure and strategies for monitoring, surveillance
and control of infections by helminths in animals and humans in
the light of a ‘One Health’ approach. Mini-FLOTAC is an evolu-
tion of FLOTAC, tailored for epidemiological monitoring and
surveillance, where large numbers of faecal samples must be rap-
idly, yet reliably examined. It is based on two components (the
base and the reading disc) and includes two 1-ml flotation cham-
bers (total volume = 2 ml). It is recommended that Mini-FLO-
TAC be used in combination with Fill-FLOTAC, a disposable
sampling kit, which consists of a container, a collector and a fil-
ter, thus facilitating the performance of the first four consecutive
steps of the Mini-FLOTAC technique, i.e. sample collection and
weighing, homogenisation, filtration and filling. Results of recent
findings show that Mini-FLOTAC is a promising technique for
detecting and counting helminth eggs in animals and humans. It
has been already validated in veterinary parasitology for the
diagnosis of helminths (e.g. ascarids, hookworms, trichurids, gas-
tro-intestinal nematodes and liver flukes) in pets and livestock.
More recently, Mini-FLOTAC has been extended to human par-
asitology and broad-scale validation is underway for the diagno-
sis of major nematodes (e.g. soil-transmitted helminths) and
trematodes (e.g. Schistosoma).

© 2013 John Wiley & Sons Ltd, 18 (Suppl. 1), 7–5110
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IS.1.4.7.002
Diagnosis of active schistosome infections through antigen
detection in urine: detection of single worm infections
G. van Dam1, P. Corstjens2, C. de Dood2, J. Coulibaly3, P. LoVerde4 and

T. Kariuki
5

1Department of Parasitology, Leiden University Medical Center – LUMC,
Leiden, The Netherlands; 2Department of Molecular Cell Biology, Leiden
University Medical Center – LUMC, Leiden, The Netherlands; 3Swiss
TPH, Basel, Switzerland; 4Department of Biochemistry and Pathology,
University of Texas, San Antonio, TX, USA; 5Institute of Primate
Research, Nairobi, Kenya

The well-studied schistosome antigen detection ELISA’s (CCA-
and CAA-ELISA) have been transformed into a Point-of-Care
rapid test (urine POC-CCA) and an ultra-sensitive UCP lateral
flow based assay (serum/urine UCP-CAA), resp. The rapid POC-
CCA test may replace the Kato-Katz testing for prevalence map-
ping of community-level S. mansoni infections using a single
drop of urine. The UCP-CAA assay, applicable to serum and
urine samples, detects antigen at sub-pg levels, a sensitivity
allowing detection of single worm infections. In experimentally
infected baboons and in humans with very low egg counts, CAA
is easily detected and correlates with worm and egg counts. The
effect of praziquantel treatment can be clearly shown within
days after treatment. The UCP-CAA assay therefore is a highly
valuable sensitive diagnostic tool, for screening and case finding
in very low prevalence areas, including pre-elimination settings.

1.4.8 Progress towards alternative anhelminthic
drugs

IS.1.4.8.001
A randomized controlled trial to assess the efficacy of
oxantel pamoate-albendazole against Trichuris trichiura and
concomitant hookworm infection
B. Speich1,2, S. Ame3, S. Ali3, R. Alles4, J. Huwyler4, J. Hattendorf2,5,
J. Utzinger2,5, M. Albonico6 and J. Keiser1,2

1Department of Medical Parasitology and Infection Biology, Swiss
Tropical and Public Health Institute, Basel, Switzerland; 2University of
Basel, Basel, Switzerland; 3Laboratory Division, Public Health
Laboratory (Pemba) – Ivo de Carneri, Chake Chake, Tanzania;
4Department of Pharmaceutical Sciences, Division of Pharmaceutical
Technology, University of Basel, Basel, Switzerland; 5Department of
Epidemiology and Public Health, Swiss Tropical and Public Health
Institute, Basel, Switzerland; 6Ivo De Carneri Foundation, Milano, Italy

In large parts of the humid tropics, the three soil-transmitted
helminths (Ascaris lumbricoides, Trichuris trichiura and hook-
worm) are widespread and often occur concurrently. The stan-
dard treatments albendazole and mebendazole are efficacious
against infections with A. lumbricoides while against hookworm
only albendazole reveals high efficacy. Both treatments show low
efficacy against T. trichiura infection in regimens used in large-
scale control programs. Oxantel pamoate has excellent trichuri-
cidal properties, and hence might be an interesting partner drug
in combination chemotherapy. We conducted a randomized con-
trolled, double-blind trial on Pemba Island, Tanzania, to assess
the efficacy and tolerability of (i) oxantel pamoate (20 mg/kg) –
albendazole (400 mg) combination administered on two subse-
quent days; (ii) single oxantel pamoate (20 mg/kg); (iii) single
albendazole (400 mg); and (iv) single mebendazole (500 mg).
Cure rates (CRs) and egg reduction rates (ERRs) were calculated
by available case analysis. Clinical symptoms were assessed
before treatment and adverse events during four time points
post-treatment. From 458 children complete data were available,
of whom 450, 443 and 293 were infected with T. trichiura,

hookworm and A. lumbricoides, respectively. In the treatment of
T. trichiura infections, oxantel pamoate combined with albenda-
zole had significantly higher CR and ERR compared to meben-
dazole. Single albendazole had further significantly lower CR
and ERR than mebendazole. Albendazole showed high efficacy
against hookworm and A. lumbricoides, while mebendazole had
only high efficacy against A. lumbricoides. Oxantel pamoate
revealed low efficacy against hookworm and A. lumbricoides.
Most adverse events were mild without noteworthy differences
observed between treatment arms. In conclusion, Oxantel pamo-
ate-albendazole shows higher CR and ERR against T. trichiura
compared to standard drugs; hence this combination could have
a significant impact within global soil-transmitted helminthiasis
control programs. Further clinical investigations of this novel
treatment regimen are warranted.

IS.1.4.8.002
Pharmacokinetic studies on tribendimidine in Opisthorchis
viverrini infected patients
U. Duthaler1,2, S. Sayasone3, P. Odermatt2,4, J. Huwyler5 and J. Keiser1,2

1Department of Medical Parasitology and Infection Biology, Swiss
Tropical and Public Health Institute, Basel, Switzerland; 2University of
Basel, Switzerland; 3National Institute of Public Health, Ministry of
Health, Vientiane, Lao People’s Democratic Republic; 4Department of
Epidemiology and Public Health, Swiss Tropical and Public Health
Institute, Basel, Switzerland; 5Division of Pharmaceutical Technology,
Department of Pharmaceutical Sciences, Basel, Switzerland

Infections with the liver fluke Opisthorchis viverrini are common
in Southeast Asia and are linked to the development of malig-
nant cholangiocarcinoma. Treatment relies on a single drug,
namely praziquantel. Tribendimidine is a broad spectrum
nematocidal drug from China PDR, which additionally demon-
strates promising efficacy against opisthorchiasis. We conducted
a pharmacokinetic (PK) study of tribendimidine in O. viverrini
infected adult patients embedded in a dose finding study in Laos
People’s Democratic Republic to facilitate interpretation of effi-
cacy and safety data. PK studies are of high relevance in particu-
lar in opisthorchiasis patients, since this disease can severely
impair the host’s liver and therefore alter drug metabolism.
Opisthorchis viverrini infected patients (age: 15+ years) were
randomized into three treatment arms of 200, 400, and 600 mg
tribendimidine each containing 40–50 patients. The Kato-Katz
technique was used for the quantitative assessment of the treat-
ment outcome. PK samples were taken from � 10 patients of
each treatment group. The patients were hospitalized for 24 h
and overall 11 venous blood samples were withdrawn at 0, 1, 2,
3, 4, 4.5, 5, 6, 8, 10, 24 h post-treatment with tribendimidine.
PK samples were analysed by liquid chromatography tandem
mass spectrometry (LC-MS/MS). In addition, a dried blood spot
(DBS) technique was evaluated as tool to collect and analyse PK
samples. Treatments with 200, 400, and 600 mg tribendimidine
showed high egg reduction rates of 88.1–95.0% and cure rates
above 80%. The LC-MS/MS method was validated and demon-
strated to be very precise (<11%) and accurate (87.8–108.5%)
for determining plasma, blood, and dried blood spot levels of
dADT and adADT, the pharmacologic active metabolites of
tribendimidine. Samples could be analyzed selectively up to a
lower limit of quantification of 1–10 ng/ml depending on the
matrix. Despite the short half-life (�5 h) of dADT the measured
drug levels were far above the estimated in vitro EC90 concen-
tration and therefore correspond well to the observed treatment
effects. In conclusion, the determined PK profiles of tribendimi-
dine correspond to the observed treatment outcome. Yet PK pro-
files have to be established for lower treatment doses to evaluate
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the minimum effective concentrations of tribendimidine in
O. viverrini infected patients.

1.4.12 Global hepatitis

IS.1.4.12.001
Responding to viral hepatitis: the WHO/World Hepatitis
Alliance Survey of National Governments
J. Lazarus

CHIP, University of Copenhagen, Health Systems Global, Copenhagen,
Denmark

Viral hepatitis is a group of infectious diseases that affects hun-
dreds of millions of people worldwide, causing serious illness
and death from acute hepatitis infection, liver cancer and liver
cirrhosis. Although effective tools and strategies for hepatitis pre-
vention and treatment exist, low awareness of hepatitis has lim-
ited their impact. In 2010, the World Health Assembly adopted
resolution WHA 63.18 in recognition of viral hepatitis as a glo-
bal public health problem. The World Health Organization
(WHO) followed up by crafting a strategy that addresses four
axes: awareness-raising, partnerships and resource mobilization;
evidence-based policy and data for action; prevention of trans-
mission; and screening, care and treatment. An initial baseline
survey of all Member States was sent out in 2012; this presenta-
tion shares the main results. One hundred and twenty-six Mem-
ber States submitted the survey (64.9%). The regional response
rate varied from 26.1% for the African Region to 100% for the
South-East Asia Region. Across income groups, the response rate
ranged from 47.4% for low-income countries to 80.0% for
high-income countries. The results indicate that all Member
States are addressing some aspects of a comprehensive national
response, but much more needs to be done. For example, only
37.3% of responding Member States reported the existence of a
written national strategy or plan that focuses exclusively or pri-
marily on viral hepatitis. Even fewer (28.6%) had a governmen-
tal unit dedicated to addressing hepatitis prevention and control.
The survey documents achievements particularly in the area of
prevention of hepatitis transmission. Almost three-fourths
reported that they had a viral hepatitis prevention and control
programme that included activities targeting specific populations
with health-care workers, with health-care waste handlers
(86.0%) being the most commonly targeted population. Slightly
more than three-fourths of Member States reported having a spe-
cific policy for the prevention of mother-to-child transmission
that includes vaccination and almost two-thirds reported having
a vaccination policy for health-care workers. Most Member
States (82.5%) reported having a national surveillance pro-
gramme that regularly collected data and reported results con-
cerning hepatitis incidence, but only half of responding Member
States indicated that they have clinical guidelines for the treat-
ment of hepatitis. Nevertheless, encouragingly, approximately
60% reported having publicly funded treatment programmes.
The results are subject to limitations, including few responses
from the African Region and lack of information on quality and
geographic scope of the programmes. However, the results docu-
ment achievements in viral hepatitis prevention and control, and
also highlight what national government, and other relevant
organisations at the international, national, and local levels need
to do to scale up hepatitis prevention and control activities.

IS.1.4.12.002
Experimental systems for variants of hepatitis C virus and
their application in studies of novel antivirals
J. Bukh1,2

1Copenhagen Hepatitis C Program (CO-HEP), Department of Infectious
Diseases and Clinical Research Centre, Copenhagen University Hospital,
Hvidovre, Denmark; 2Department of International Health, Immunology
and Microbiology, Faculty of Health and Medical Sciences, University of
Copenhagen, Denmark

Chronic infection with hepatitis C virus (HCV) is a huge public
health burden worldwide, and HCV causes liver-related death in
more than 300 000 people annually. Over 130 million people
are infected with HCV with increased risk of developing liver
cirrhosis, end-stage liver disease, and hepatocellular carcinoma.
Thus, chronic hepatitis C is the main indication for liver trans-
plantation. HCV is a Flaviviridae with a ~9.6-kb positive single-
stranded RNA genome encoding structural proteins (Core and
envelope proteins E1 and E2) and a number of nonstructural
proteins. HCV is classified into six epidemiologically important
major genotypes (genotypes 1–6) and numerous subtypes (a, b,
etc.). The differences within genotypes, subtypes, and isolates/
strains at the nucleotide and amino acid levels are approximately
30%, 20%, and 2–10%, respectively. Thus HCV has a high
degree of genetic heterogeneity with important functional and
therapeutic implications. Genotypes 1, 2, and 3 are most preva-
lent worldwide, and account for ~80% of global HCV infec-
tions. Genotypes 4, 5, and 6 represent ~20% of worldwide HCV
infections. Genotype 4 is highly prevalent in the Middle East and
in many African countries, and is now emerging also Western
countries. Genotype 5 represents ~40% of cases in South Africa,
and has been spreading to some European countries. Finally,
genotype 6 is found predominantly in South East Asia. The cur-
rent interferon based treatment for chronic HCV are suboptimal,
despite the recent introduction of directly acting antiviral agents.
Thus there is a great need for development of in vitro systems
that can be used to study novel approaches for HCV control.
However, until the recent development of the genotype 2a JFH1
cell culture system, HCV in vitro research relied on culture sys-
tems that recapitulated only parts of the viral life cycle. The
JFH1 strain of HCV has a unique ability to replicate efficiently
in vitro, but only in a human hepatoma cell line (Huh7.5). In
order to facilitate development of therapeutic regimens employ-
ing directly acting antiviral agents and neutralizing antibodies,
we have developed JFH1- based intra- and inter-genotypic rec-
ombinants with genotype 1–6 specific genomic regions. Further-
more, we have developed full-length culture systems of novel
HCV strains. Most systems depended on the identification of
adaptive mutations. These novel culture systems permit func-
tional studies of HCV, and studies of neutralizing antibodies in
HCV patients, and studies of sensitivity and resistance patterns
of novel antivirals in vitro.

IS.1.4.12.003
The prospect for an HCV vaccine
M. Mikkelsen

Copenhagen Hepatitis C Program (CO-HEP), Department of Infectious
Diseases and Clinical Research Centre, Copenhagen University Hospital,
Hvidovre, Denmark

Persistent hepatitis C virus (HCV) infection affects 170 million
people worldwide. Acute HCV infection is often asymptomatic,
but many infected individuals develop persistent infections that
may lead to development of end stage liver diseases, including
liver cirrhosis and hepatocellular carcinoma. Thus, an HCV vac-
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cine that could significantly lower the chronicity rate would have
a major impact on the disease burden. Moreover, a vaccine is
the most cost-effective and realistic means to significantly reduce
the worldwide mortality and morbidity associated with HCV
infection. Unfortunately, HCV is a highly mutable virus, and
escape mutations can undermine vaccine-induced virus-specific
immunity. Also, HCV exists as multiple genotypes, and geno-
type-specific vaccines might be required to achieve broad protec-
tion. Over the last two decades several vaccine candidates
including HCV envelope protein vaccines, virally vectored vac-
cines and DNA vaccines have been tested in the chimpanzee
HCV model and in small animal models and many of these have
shown some encouraging results. The vaccine technologies that
we have today are capable of inducing HCV specific adaptive
immune responses to a level comparable with protective immune
responses during natural infection. Although correlate of immune
protection against HCV is not completely defined, evidence from
vaccine studies and secondary infections in non human primates
show that immunological T cell memory can protect against
HCV persistence and thereby disease. In addition, even though
effective humoral immunity has been less clearly associated with
protection, vaccine induced neutralizing antibodies targeting cir-
culating virus have shown effective control of HCV in chimpan-
zees and recently in the human liver chimeric mouse model.
Thus, the optimal HCV vaccine could be a T cell based vaccine
combined with a vaccine capable of inducing cross-reactive neu-
tralizing antibodies. Taken together, several promising vaccine
candidates are under development and some of the most promis-
ing candidates have entered clinical trials. It will of great interest
determine how these will perform in placebo-controlled phase II
studies assessing vaccine efficacy in a relevant human cohort.

1.5 Malaria

1.5.2 Malaria and iron deficiency

IS.1.5.2.001
Alternative iron supplementation regimens
J. Kurtzhals and L. Maretty

Centre for Medical Parasitology at University of Copenhagen and
Rigshospitalet, Copenhagen, Denmark

The major burden of malaria is carried by children in Sub-Saharan
Africa where it commonly coincides with iron deficiency anaemia
due to nutritional deficiencies, infections, and other factors. Iron
deficiency is limiting the healthy physical and mental development
of young children and programmes aiming at providing sufficient
iron supplementation have been promoted for decades. In recent
years, however, WHO no longer recommends unrestricted admin-
istration of iron due to an apparent increase in mortality in those
who receive it. Iron supplementation thus appears to be a two-
edged sword with a potential to enhance healthy development,
while at the same time increasing the severity of concurrent infec-
tions. In the light of this situation it has become of utmost impor-
tance to develop regimens for iron supplementation without
inadvertent effects on mortality. We have so far focussed on the
interaction between iron-supplementation and malaria. Intrave-
nous ferric carboxymaltose (FC) improved erythropoietic recovery
in a non-lethal experimental model of malarial anaemia using
Plasmodium chabaudi AS in AJ-mice. The haemopoietic improve-
ment took place without adverse effects on parasite growth and
disease progression. FC treatment did not result in increased risk
of recrudescence and did not make mice more susceptible to subse-
quent challenge infection. To further substantiate this finding we
progressed to a lethal model of malarial anaemia using a higher

parasite inoculum. Here, FC had a significant beneficial effect on
survival, which could be ascribed to the carboxymaltose compo-
nent of the drug and was not reversed by iron. Mice with experi-
mentally induced iron deficiency anaemia were more susceptible
to P. chabaudi infection than iron replete mice, and the increased
mortality in these mice could be reversed by iron treatment during
acute illness. However, when iron was administered immediately
before infection there was no improvement in survival and a non-
significant trend towards increased mortality. Intravenous therapy
with iron-dextrose has previously been discouraged for the treat-
ment of malaria due to a risk of serious adverse events including
anaphylactic reactions. On the other hand i.v. administration of
iron would markedly reduce the time on iron supplementation
and could thereby shorten a period of iron-induced vulnerability
to malaria. FC has a wide safety margin and has not been associ-
ated with severe side effects. We propose further testing of the
safety and efficacy of this treatment of iron-deficiency in areas
with a high risk of malaria. The studies were partly funded by
grants from the manufacturer of FC, Vifor Pharma Int. Indepen-
dence of the researchers was secured by an IPR-agreement
between Vifor Pharma and Copenhagen University Hospital.

1.5.4 Challenges in anti-malarial drug resistance

IS.1.5.4.001
Maps of molecular drug resistance surveillance data and
their application in malaria control
C. Roper

London School of Hygiene & Tropical Medicine, London, UK

Surveillance of molecular drug resistance markers is generally
performed at local level and is designed to inform local policy
decisions on anti malarial drug use, yet when surveillance is
scaled up, wider geographical patterns of resistance are apparent
which can powerfully inform policy at international level. In this
talk I will give examples of how mapping the African distribu-
tion of Sulphadoxine Pyrimethamine (SP) resistance mutations
has assisted the implementation of policy on the current use of
SP in intermittent preventive treatment in Africa. I will show
how understanding the patterns of emergence and dispersal of
resistance mutations can be valuable
1 in the classification of parasite populations into categories of
resistance and

2 optimizing surveillance strategies to maximize their utility in
detecting newly emerging foci of resistance in future.

1.5.6 Malaria in pregnancy

IS.1.5.6.001
Malaria in pregnancy in the past 30 years in North Eastern
Tanzania: is the decline due to malaria interventions,
natural or both?
T. K. Mutabingwa

Hubert Kairuki Memorial University, Dar-es-Salaam, Republic of
Tanzania

Pregnant women constitute a malaria vulnerable group that can
be used to assess malaria epidemiological situations and to moni-
tor the impact of implemented malaria interventions. Studies on
malaria in pregnancy in Muheza district, north eastern Tanzania
dates back to the late 1960s, and thereafter, intermittently to
date. The prevalence of peripheral maternal parasitaemia and
placental malaria was high until mid-1990s, after which both
declined, and were so low by 2000s that they negatively
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impacted on recruitment of study participants, at times, necessi-
tating revision of study sample sizes for on-going studies and/or
re-locating study areas. Parrallel decline in parasitaemia densities
the disease has correspondingly been reported in under-five chil-
dren. Malaria control during pregnancy in Tanzania relies on
case management, intermittent preventive treatment using sulfa-
doxine-pyrimethamine (SP-IPTp) and insecticide treated nets
(ITNS/LLIN). ACT treatment policy was introduced in 2001 but
due to diagnostic limitations and varying community health
seeking behavior, adequate case management is sub-optimal.
While ITNs/LLIN coverage in 2000s was 61.3/54.8% (below
WHO recommended 80%), pregnant women sleeping under
ITNs/LLIN a night before the National survey has risen steadily
from 16% in 2004–2005 to 75% in 2011–2012. Similarly, preg-
nant women receiving 2+ doses of SP-IPTp between 2004 and
2012 has remained low ranging between 20% and 30% against
the recommended 80%. Moreover, SP-IPTp in Muheza has been
shown ineffective due to high SP-resistance. Although global
warming has expanded the malaria transmission zone in Muheza
and neighbouring districts, dramatic decline in malaria vector
density in the absence of organized vector control has been
reported. Malaria infection was rarely found in examined
Anopheles arabiensis. Since the decline in malaria was already
noticeable in early 2000s in the absence of optimal implementa-
tion and uptake of malaria interventions (case management,
ITNs, and IPTp), it is probably true that natural processes plays
a role and that introduced interventions are complimenting the
process. Whereas it is difficult to proportionately attribute the
contribution of each process/factors to the decline, we prepare
prepare adequately to tackle possible rebound in pregnancy

malaria once natural processes wane out. Improving the commu-
nity uptake of control interventions and searching for alterna-
tives to SP-IPTp should be among the immediate and long-term
control strategies.

1.5.7 ACTs and New Anti-Malarials

IS.1.5.7.001
Efficacy and safety of artemether-lumefantrine for the
treatment of uncomplicated malaria in HIV-positive
Tanzanian adults receiving first-line antiretrovirals
L. S. Vestergaard1,2, N. Nyagonde1,3,4, B. Cundill5, T Duong5, W. Sebe Sebe1,
F. Francis1,3,4, O. Persson1, M. Helleberg1, J. Asbjoern1, B. Amos1, L.
Wiesner6, K. Barnes6, M. Alifrangis2, M. M. Lemnge3 and I. C. Bygbjerg2

1InterACT Study Team at Muheza District Hospital, Muheza, Tanzania;
2Centre of Medical Parasitology at Department of International Health,
Immunology and Microbiology, University of Copenhagen, Copenhagen,
Denmark; 3Department of Infectious Diseases, Copenhagen University
Hospital Rigshospitalet, Copenhagen, Denmark; 4National Institute for
Medical Research, Tanga Centre, Tanga, Tanzania; 5Department of
Infectious Disease Epidemiology, London School of Hygiene and Tropical
Medicine, London, UK; 6Division of Clinical Pharmacology, Department
of Medicine, University of Cape Town, Cape Town, South Africa

Introduction Malaria and HIV remains major public health
problems in large parts of the world. WHO recommends
artemisinin-based combination treatment (ACT) for malaria and
nevirapine- or efavirenz-based antiretrovirals (ARVs) for treating
HIV/AIDS. Although there is a potential for drug-drug
interactions as these agents share common metabolic pathways,
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limited information is available regarding how such interactions
might affect the efficacy and safety of these treatments when
used concomitantly. Increased metabolism of artemether-
lumefantrine (AL), the most commonly used ACT, could lead to
decreased blood concentrations and thus reduced antimalarial
efficacy and the selection of resistance. In contrast, decreased
metabolism could cause increased blood concentrations leading
to poorer tolerability or toxicity.
Methods From July 2009 to September 2012, we conducted a
study of the efficacy and safety of AL for treating uncomplicated
P. falciparum malaria in HIV-positive adults (>15 years)
receiving either nevirapine- or efavirenz-based ARVs at Muheza
District Hospital, Northern Tanzania. Patients were enrolled and
followed-up for 42 days using WHO standard protocols. Three
additional groups were included for comparison: (1) HIV-
positive malaria patients not receiving ARVs but treated with
AL, (2) HIV-negative malaria patients treated with AL, and (3)
HIV-positive patients receiving ARVs but without malaria.
Results A total of 17 269 patients were screened for malaria,
amongst whom 385 HIV-positive patients with confirmed
malaria were enrolled into the efficacy study and followed-up
successfully for 42 days. The therapeutic efficacy of AL after
parasite PCR-correction was 99% in HIV-positive patients
receiving ARVs (total n = 193; 106 on nevirapine, 87 on
efavirenz), 100% in HIV-positive patients not on ARVs (n = 43)
and 98% in HIV-negative patients (n = 149). Adverse events
were similar in the three groups of HIV-positives. Day 7
lumefantrine levels are currently being analyzed.
Conclusion Clinically significant drug interactions between
AL and nevirapine- and efavirenz-based ARVs were not
observed, supporting the current treatment guidelines for malaria
and HIV co-infection in adults.

1.7 Bacterial infections

1.7.1 Pneumonia

IS.1.7.1.001
Pneumonia in low income countries-etiology, prevention
and treatment
F. K. Pedersen

Department of Paediatrics, Rigshospitalet, Copenhagen, Denmark

Studies comparing the etiology of pneumonia in high and low
income countries are presented. The evidence for a preventive
effect on pneumonia of pneumococcal vaccination is discussed,
as is that of measles and pertussis vaccination. Unspecific preven-
tive measures as reduction of crowding and smoking, the use of
smokeless chulas instead of indoor open fire and the role of air
pollution are discussed. Present IMCI guidelines for the treat-
ment of pneumonia are presented and discussed.

1.7.2 Surveillance and control of Salmonella
infections

IS.1.7.2.001
The typhoid fever surveillance in Africa program (TSAP)
F. Marks1, L. M. C. Espinoza1, V. von Kalckreuth1, U. Panzner1, S. E. Park1, M. Ali1,
G. D. Pak1, J. Im1, F. Konings1, J. May2, H. Sch€utt-Gerowitt1 and T. F. Wierzba1

1International Vaccine Institute, Seoul, Korea; 2Bernhard Nocht Institute
for Tropical Medicine, Hamburg, Germany

Comparable and contemporary population-based data on Salmo-
nella spp. infections in sub-Saharan Africa (sSA) are lacking and
data, collected systematically, are urgently needed to make

evidence-based decisions on the introduction of existent and
upcoming vaccines against typhoid (TF)/paratyphoid fever, and
non-typhoidal Salmonella (NTS) infections. Current data are
based primarily on incidences of placebo arms in vaccine trials
conducted in the 1970s and 1980s, a hospital-based study from
The Gambia (Mabey et al. 1987) and recent population-based
studies from Kenya and Ghana (Breiman et al. 2012; Marks et
al. 2010). The latter two studies indicate high disease incidences
of S. Typhi comparable to those in Asian countries (Ochiai et al.
2008), where correspondent public health interventions have
already been put in place. Evidence from these studies also sug-
gested that the burden of NTS infections in sSA exceeds that of
S. Typhi. The Typhoid Fever Surveillance in Africa Program
(TSAP), developed by the International Vaccine Institute (IVI),
aims to close the data gap on invasive Salmonella infections
between African and Asian countries. Accordingly, systematic
and standardized passive surveillance and diagnostics of febrile
patients by haemoculture were established at various sites in
sSA. Since results are harmonized across study sites, incidences
are comparable across. Further, all patients are assessed for
malaria as an alternative/additional cause of fever. Secondary
outcomes of TSAP include evaluation of antimicrobial resistance
patterns and the identification of carriers of Salmonella spp. The
participating countries with standardized passive surveillance for
aerobic bloodstream infections include Guinea Bissau, Senegal,
Burkina Faso, Ghana, Sudan, Ethiopia, Kenya, Tanzania, Mada-
gascar, and South Africa. The data gained will contribute to
IVI’s current extrapolation methods on TF disease burden. Based
hereupon, a model will be created to predict incidences in other
regions throughout sSA. This model will provide policy makers
with an evidence-based tool for identifying high-risk populations
to be targeted by preventive measures, i.e. the introduction of
new and/or underutilized vaccines. Our results to date show that
S. Typhi and/or other Salmonella spp. are present in nine of the
10 surveillance countries, affecting primarily children, both in-
and outpatients. Preliminary incidence figures will be presented;
the calculations revealed rates in some sites that are considered
high according to WHO classification for S. Typhi infections.
TSAP builds surveillance capacity at each participating site and
creates links between collaborators, political stakeholders, and
partners. Through these partnerships, TSAP directs sustained and
standardized reporting of invasive bloodstream infections and
generates credible and essential data. These data will, in turn,
increase awareness and drive policy development on the preven-
tion and control of bacterial diseases in sSA. Also, the infrastruc-
ture established will provide a platform for the evaluation of
new and underutilized vaccines against invasive bacterial blood-
stream infections.

IS.1.7.2.002
Healthcare utilization behaviour among febrile study
populations of the Typhoid Fever Surveillance in Africa
Program
U. Panzner, G. D. Pak, J. F Deerin, J. Im, L. Cruz, S. E. Park, V. Kalckreuth, M.
Ali, T. F. Wierzba and F. Marks

International Vaccine Institute. Seoul, Korea

The Typhoid Fever Surveillance in Africa Program (TSAP) aims
at implementing passive surveillance of febrile invasive bacterial
diseases in 0 sub-Saharan African countries to estimate the
typhoid fever disease burden. We present findings of the health-
care utilization survey (HCUS), which was deployed in catch-
ment areas of six TSAP countries (Burkina-Faso, Senegal,
Guinea-Bissau, Ethiopia, Tanzania and Madagascar). The cross-
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sectional HCUS’s purpose is to estimate the percentage of the
catchment areas’ population that visit TSAP recruitment health-
care facilities (HCFs) to seek care for febrile episodes and to sub-
sequently adjust incidence rates, and, in addition, to better
understanding of healthcare utilization patterns (HUP) among
febrile individuals. Boundaries and population sizes of catchment
areas were determined using pre-existing information (i.e. demo-
graphic surveillance systems, census data, hospital records). A
standardized questionnaire with coded, open- and closed-ended
questions was deployed to adult respondents of randomly
selected households. HUP were investigated across sites by exam-
ining responses to standardized and comparable situational indi-
cators, including all options that patients could refer to when
suffering from a febrile episode. Preliminary data analysis
revealed that HUP vary considerably across and within TSAP-
participating countries. Overall, TSAP recruitment HCFs are the
first choice in case of fever for more than 80% of the surveyed
population in Burkina-Faso, followed by 75% in Guinea-Bissau,
64% in Ethiopia and 33% in Senegal. By contrast, in Madagas-
car, only 8% of the surveyed population in the urban setting
and 8% of the surveyed population in the rural setting seek care
at TSAP-HCFs, respectively. Results show that none of surveyed
populations seek care solely at TSAP-HCFs but also elsewhere.
Survey findings may help to identify HCFs that are more suitable
for passive surveillance of febrile diseases and expose barriers in
assessing HCFs. Findings also revealed that further explanations
for behavioral differences in health-seeking patterns of study
populations are required. Assessment of site-specific characteris-
tics such as population density, demographics, availability and
access to healthcare facilities, existence or absence of financial
schemes to pay for medical costs, and unique cultural, educa-
tional and economical factors would help toward this aim. In-
depth understanding of HUP is informative and crucial for
health authorities to improve existing healthcare systems and, in
turn, benefit the population seeking care.

IS.1.7.2.003
Epidemiology of typhoid fever
S. E. Park, V. Kalckreuth, L. Cruz, U. Panzner, G. D. Pak, J. Im, M. Ali, T. F.
Wierzba and F. Marks

International Vaccine Institute, Seoul, Korea

Typhoid fever (TF) is a systemic, water- and food-borne gastro-
intestinal infection caused by Salmonella enterica serovar Typhi
and is a significant cause of morbidity and mortality in low-
income countries. Systemic Salmonella infection commonly
results in life-threatening febrile illness, and when timely admin-
istration of appropriate antimicrobial treatment is absent, TF
case-fatality rate of 10–30% has been reported. Estimates from
2010 suggest a burden of 13.5 million TF episodes annually.
Ninety per cent of the known morbidity and mortality figures
related to TF come from Asia. The disease burden in Africa is
largely unknown. New research conducted in the course of the
Typhoid Fever Surveillance in Africa Program, coordinated by
the International Vaccine Institute (IVI), indicates that TF is
more prevalent in sub-Saharan Africa than previously realized.
However, limited sensitivity of currently available diagnostics
leaves critical gaps in our understanding, and the disease burden
in many parts of the world is still unknown. In some areas in
Africa, rates appear to be similarly high to those in Asia. Recent
population-based data from an urban slum settlement in Nai-
robi, Kenya, and the rural village of Agogo, Ghana, indicate an
S. Typhi incidence of >247/100 000 and >120/100 000, respec-

tively. These incidences are comparable to numbers assessed in
Kolkata/India, North Jakarta/Indonesiaand Dong Thap province/
Vietnam, where incidences range from 21.3 to 451.7 cases per
100 000 person-years of observation. According to the WHO,
an incidence of 100/100 000 is considered high. Recently, multi-
drug resistant (MDR) S. Typhi strains have been discovered in
Africa. Spreading of these strains make treatment more difficult.
More importantly, the emergence of these highly fatal MDR
strains has the potential to result in a new epidemic of TF.
Among isolates collected in the Kenyan slum, 75% were MDR.
Among these, 7% showed reduced susceptibility to nalidixic acid
and 3% were fully resistant. TF strains collected from the Gha-
naian site and other countries were also found to be resistant
against multiple antimicrobial agents. While the improvement of
water and sanitation infrastructure is the ultimate goal for reduc-
ing the disease burden of TF, targeted vaccination using the cur-
rently available typhoid vaccines should be considered for high-
risk groups as an effective and accessible strategy for preventing
new cases of the disease. Vaccine intervention would starve fur-
ther spread of MDR pathogens while efforts to license new con-
jugate vaccines with greater effectiveness and longer protection
are underway.

1.8 Tuberculosis

Tuberculosis, lack of resources or lack of
attention?

IS.1.8.001
Tuberculosis in Sub-Saharan Africa: present status and
immediate challenges
N. Range

National Institute for Medical Research (NIMR), Dar Es Salaam,
Tanzania

Tuberculosis is a chronic infectious disease mainly caused by
M. tuberculosis. It is one of the major public health problems in
the world, causing ill-health among millions of people every year
and ranks as 2nd leading cause of death from an infectious
disease worldwide, after HIV. Geographically, the burden of TB
is highest in Asia and Africa. The African Region with a third of
world’s population accounts for more than 80% of TB cases in
the world and has the highest rates of cases and deaths relative
to population. This particular presentation aims at providing
highlight on the current TB situation and challenges in Sub-Saha-
ran Africa. Of the 22 TB High Burden Countries in the world,
nine are from Africa and account for almost 31% of incident TB
cases. Of the 6.2 million TB cases notified in 2011, 24% were
from Africa region and quarter of these were from South Africa.
Among the 15 countries with the highest estimated TB incidence
rates, 13 are in Africa, linked to high rates of HIV co-infection.
Almost 80% of TB cases among people living with HIV reside in
Africa. Though the TB incidence rates are declining in all
WHO’s six regions, the Africa region will not be able to halve
the number of TB cases by 2015 as other regions like America.
Several challenges exist and hampers the African region from
achieving the targets and the millennium goals by 2015, these
include; TB diagnostics, treatment and care, TB/HIV co-infec-
tion, multi-drug resistance (MDR-TB) and prevention (vaccine
and preventive therapy). Other challenges are those related to
health system; such as shortage of health workers to couple with
high number of TB cases and infrastructure. More integrated
and innovative approaches are needed to address the TB control
challenges in Sub-Saharan Africa.
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IS.1.8.002
Improved case finding in resource constrained settings
C. Wejse

Center for Global Health, Department of Public Health, Aarhus
University, Aarhus, Denmark

Low detection rates for tuberculosis constitute a major barrier to
effective TB control. The existing algorithms and tools for case
finding and monitoring of cases are insufficient, yet the current
research focus seems mainly directed towards development of
new drugs and vaccines. Current case-finding is perhaps slightly
better than 50% and missed TB-cases account for a considerable
amount of avoidable deaths. There is some optimism that
upgrading lab capacity in resource constrained setting (RCS) will
improve case finding, which will also likely happen. But while
we wait for GeneXperts becoming available in the settings were
most TB are, we need to focus on utilizing the tools at hand to
improve case finding. This talk will deal with other and more
simple approaches suitable for RCS, based on the research we
have conducted in Guinea Bissau.

IS.1.8.003
Tuberculosis fuelled by lack of attention in Europe
T. Lillebaek

Statens Serum Institut, Copenhagen, Denmark

Tuberculosis (TB) can be fuelled by both lack of resources and/
or lack of attention. According to the latest WHO ‘Global
Tuberculosis Report 2012’ there are critical funding gaps for TB
care, control and research. Although progress towards global tar-
gets for reductions in TB cases and deaths continues, in 2011,
there were an estimated 8.7 million new cases and 1.4 million
died from TB, including 430 000 people who were HIV positive.
Still, estimated 95% of all new cases and 98% of all deaths
occur in developing nations, and 22 high burden countries
account for over 80% of the world’s TB cases. Geographically,
the burden of TB is highest in Asia and Africa. Viewed in the
above perspective, the TB problems in high income TB low bur-
den countries are insignificant. E.g. according to the latest ECDC
‘Tuberculosis surveillance and monitoring in Europe 2013’, only
4.4% of the estimated number of cases worldwide occurred in
the European Region. Nevertheless, there are hot-spots in low
incidence countries, where TB rates are comparable to the rates
in high burden countries. Recently, a pilot screening study has
been conducted among socially marginalized persons in Copen-
hagen. These persons volunteered one sputum sample per person
for microscopy and culture. Surprisingly, no <3% were found to
be M. tuberculosis positive by culture. Months later, the screen-
ing was repeated only to find the same number of cases. Further-
more, nationwide M. tuberculosis genotyping studies conducted
in Denmark have documented extraordinary high rates of active
transmission in the same segments of the population. It seems
that socially marginalized persons in Copenhagen – and else-
where - have TB rates comparable to the rates in e.g. many Afri-
can countries. This can only be explained by lack of attention.
In Western Europe and particularly in the large cities, the TB sit-
uation needs continuous attention.

1.13 HIV/AIDS

1.13.1 Global HIV issues in pursuit of universal
access

IS.1.13.1.001
Health service delivery models for the provision of
antiretroviral therapy in sub-Saharan Africa: a systematic
review
J. Lazarus1, K. Safreed-Harmon1, J. Nicholson2 and S. Jaffar3

1CHIP, University of Copenhagen, Health Systems Global, Copenhagen,
Denmark; 2New York University, New York, NY, USA; 3London School
of Hygiene and Tropical Medicine (LSHTM), London, UK

Although the global community has made great strides toward
achieving universal access to antiretroviral therapy (ART), les-
sons learned about ART service delivery have not been synthes-
ised into evidence-based guidance regarding the optimal use of
limited resources. This presentation focuses on controlled studies
that assess ART service delivery models in sub-Saharan Africa.
Studies were considered for inclusion if they compared two or
more service delivery methods using viral load or CD4 count as
outcome measures. Our analysis of 30 peer-reviewed articles
identifies decentralisation and task-shifting as practical and effec-
tive strategies. There is also evidence that community/home-
based ART management can be as effective as facility-based
ART management, and that ART community support interven-
tions can improve clinical outcomes. Most studies included in
the review were very small with low statistical power. Many also
failed to address cost-effectiveness considerations. More rigou-
rous research is urgently needed to guide the further scale-up of
ART.

IS.1.13.1.002
The impact of law and its enforcement on HIV prevention
and on access to testing, treatment and care
M. Weait

Birkbeck College, School of Law, University of London, London, UK

Since the early 1980s it has been recognised that respect for
human rights is critical to an effective HIV and AIDS response,
not just as a matter of principle but because it has an observa-
ble impact. This, taken together with research into the struc-
tural determinants of health and health inequalities, places law,
legal systems and law enforcement at the heart both of HIV
prevention and of efforts to scale up testing, treatment and
care. There is mounting evidence that punitive, coercive and
discriminatory laws, whether impacting directly on PLHIV or
indirectly on those most at risk of acquisition, have an adverse
impact on both prevention and those efforts. This paper will
provide a selective, thematic, critical review of law’s contribu-
tion to the HIV pandemic and make some suggestions, drawn
from the author’s research and experience of international pol-
icy work in the field, on how law’s negative effects might best
be addressed.
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IS.1.13.1.003
Challenges of integrating public health research trials into
health systems in Africa: the experience from East and
Southern Africa
S. Jaffar1, V. Simms1, S. Egwaga2, S. Mfinanga3, L. Guinness1, D. Chanda4,
S. Lesikari3, B. Ngowi3 and A. Kuhwa3

1Department of Epidemiology and Population Health, London School of
Hygiene and Tropical Medicine (LSHTM), London, UK; 2Ministry of
Health, Tanzania; 3National Institute of Medical Research, Tanzania;
4University Teaching Hospital, Zambia

More implementation trials to inform health care delivery are
needed in Africa given the severe resource constraints. Such
research has to be integrated into routine health service and done
in close to real-life conditions in order to generate policy-relevant
data rather than done in artificial parallel settings. However, inte-
gration of research into health systems poses several challenges.
Implementation of new strategies requires change to normal clinic
practices and many settings do not have capacity for this. For
example, in some urban health centres in Malawi and elsewhere,
clinical officers see multiple HIV-infected patients on antiretroviral
therapy in a single consultation. New strategies require compari-
son with standard practice, which should be standardised and be
similar between clinics and staff over time. However, in primary
care settings, standard practice tends to vary both between clinics
and between staff. It can also differ from the understanding of the
clinician in charge of the clinic and from guidelines issued by and
held within the Ministry of Health offices. Moreover, guidelines
and practices can vary over the course of a research study. Blinding
is very rarely possible, and this has the potential to bias results
considerably. Approaching research with equipoise is an essential
pre-requisite in all trials; but in studies evaluating different health
care strategies (e.g. home-based versus facility-based HIV-care),
health care workers, patients and others may have strong pre-con-
ceived views on which strategy is most effective or most suitable
for particular patients or patient groups. Individual randomisation
carries the greater risk of failing. Cluster-randomisation might be
more easily understood and accepted and better implemented but
contamination with non-study patients receiving different care
either at the clinic or living in the community is usually unavoid-
able. Quality of data collected by health care staff and their adher-
ence to clinical protocols is usually variable. Data collection must
be minimal and procedures simplified. Independent quality control
monitoring (e.g. of data collected during consultations) should
done in real time while the patient is still in clinic. Patients need
greater information on their rights to refuse or withdraw without
affecting their right to care so that they do not perceive the
research as part of their care. Clinical research staff involved in the
enrolment and follow-up of study patients should be seen to be
distinct from health service staff (e.g. interview patients away from
the clinical care setting and leave responsibility for care with
health service staff). Partnerships between researchers, health care
workers, public health staff and patient groups are essential in
health systems research.

1.13.2 HIV – treatment adherence in resource
constrained settings

IS.1.13.2.001
Adherence to HIV treatment in developing countries
T. S. Barfod

Department of Internal Medicine and Infectious Diseases, Roskilde
Hospital, Roskilde, Denmark

Adherence to HIV treatment is crucial in developing countries,
just as in any other part of the world. Many obstacles are similar

across various settings, such as forgetfulness of patients, treat-
ment side effects and suboptimal communication between
patients and health professionals. Other obstacles are more pre-
valent in less affluent settings, such as the relative size of travel
expenses and the degree of health literacy. Interventions to
enhance adherence can be effective, if they are tailored to the
specific environment. In this introductory speech, an overview of
factors affecting adherence, and the interventions that can
enhance adherence to HIV treatment, particularly in developing
countries, will be presented.

IS.1.13.2.002
Retaining in care people living with HIV: a key to disease
control in resource constrained settings
K. Ekouevi1,2,3 and F. Dabis2

1Facult�e des Sciences de la Sant�e, Sant�e Publique et Epid�emiologie,
Universit�e de Lom�e, Lom�e, Togo; 2Centre de Recherche INSERM U.897,
Institut de Sant�e Publique, Epid�emiologie et D�eveloppement (ISPED),
Universit�e Victor Segalen, Bordeaux, France; 3Programme PACCI, site
ANRS, Abidjan, Côte d’Ivoire

Retaining people living with HIV in care after diagnosis, enroll-
ment, and ultimately initiation of antiretroviral treatment (ART)
is a challenge both in rich and poor countries. This is also a crit-
ical element to the long-term success of the current scale up of
HIV care and treatment strategy. In sub-Saharan Africa, the
probability of retention in programs is 67% 48 months after
ART initiation. Our experience in the International epidemiolog-
ical Database to Evaluate AIDS (IeDEA) in West Africa is that
the major impediment of the overall quality of care is indeed
retention. In this data set (14 352 adult patients followed in 11
clinics in five countries, the retention was 70.0% (range: 66.7–
73.3%) after 24 months and 64.6% (range: 57.5–72.1%) after
36 months. In the clinics where an active research of lost to fol-
low-up (LTFU) patients is implemented, a large proportion can-
not be retrieved because of incorrect contact information. In
one-third to half of cases, the documented outcome of initial
LTFU is death. True LTFU patients are more frequently young
males, with an advanced HIV disease. Numerous reasons for
LTFU have been identified in IeDEA West Africa as elsewhere in
resource-limited settings: lack of means of transportation, long
distance to the clinic, intercurrent illness, hospitalization, finan-
cial difficulties, cost of care, professional duties, fear of disclo-
sure, traditional medicine, religious beliefs or scarce knowledge
of treatment. Evaluation of interventions to increase retention is
challenging, as reasons to be LTFU may differ across settings
and none of them is usually predominant. The use of mobile
telephone calls and text messages has been proven to improve
retention in many settings. The organization of care depends on
local specificities and a single approach cannot be recommended.
Validated interventions according to individual studies published
in the literature and ideally through systematic reviews are pre-
ferred and are too rarely routinely applied in programs and at
clinic level. Another concern is that the research on retention has
focused so far on persons who are eligible for ART or have
already initiated ART and is generally restricted to selected
demographic and clinical determinants. As a large proportion of
patients ‘enrolled in HIV care are not eligible to ART and have
not yet initiated ART, the early stages of retention are critical as
well and deserves further studies.
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IS.1.13.2.003
HIV and adherence – a matter of health literacy
L. Ø. Rodkjær

Department of Infectious Diseases, Aarhus University Hospital – Skejby,
Aarhus, Denmark

Adherence difficulties are presently seen as one of the most sig-
nificant barriers to antiretroviral therapy (ART) globally. Limited
health literacy is a known barrier to medication. Adherence
among HIV-infected people. Health literacy represents the cogni-
tive and social skills which determine the motivation and ability
of individuals to gain access to, understand and use information
in ways which promote and maintain good health. Associations
between health literacy and HIV treatment adherence are robust
even after controlling for factors such as education, substance
use and depression. In Africa number of factors compromises
adherence such as; intermittent drug supply, fear of stigmatiza-
tion, long distance to available treatment, lack of transport to
dispensing clinics, hunger, side effects and lack of access to cor-
rect information. We found in a qualitative study in 2009 that
HIV-infected in Bissau, Guinea Bissau have insufficient knowl-
edge about HIV and ART. We showed that the experience of
treatment benefits and social support facilitated adherence,
whereas the main barriers were: lack of HIV-knowledge (e.g.
health literacy) and treatment-related costs. We conducted a
questionnaire designed cross-sectional study for assessment of
adherence and description of barriers and facilitators to adher-
ence based on our previous findings. From October 2012 to
April 2013, 500 HIV-infected in the Bissau HIV cohort at the
HIV clinic on Hospital National Simao Mendes in Bissau, were
enrolled in the study. Among 500 HIV-infected, 25% had not
taken their medicine at least one of the past 4 days and 20%
skipped their medicine during weekends. The most frequently
reasons for not taking medicine were side-effects, simply forget-
ting, too ill to attend the clinic and lack of food. The main barri-
ers were lack of knowledge about ART/HIV and disclosure-
related difficulties. Non-adherence was strongly associated with
lack of basic knowledge and there seem to be an urgent need for
improving general HIV-knowledge (e.g. health literacy). In order
to sustain ART adherence over time it is important to educate
patients and health care providers about how to manage adverse
effects, maintain adherence, and implement lifestyle modifica-
tions. There is a critical and urgent need for expanding patient–
provider communication about the importance of ART adher-
ence.

IS.1.13.2.004
African time is ‘on time’: a qualitative study of HIV-
treatment adherence strategies in Lesotho
T. S. Barfod1, J. M. Axelsson2, S. Hallager3 and P. Ntsekhe4

1Roskilde Sygehus, Denmark; 2Department of Internal Medicine,
Glostrup Hospital, Glostrup, Denmark; 3Department of Infecstious
Disease, Hvidovre Hospital, Hvidovre, Denmark; 4Senkantana HIV
Clinic, Maseru, Lesotho

Background Life-long antiretroviral treatment (ART) and
adherence are essential in the treatment of HIV infections. In
Lesotho the prevalence of HIV infections is among the highest in
the world and it is routine to advise patients to be disciplined
about the timing of their ART.
Hypothesis If patients are told to be punctual with their
medication, patients may skip their daily ART because they are
a few hours late. This could theoretically affect adherence
negatively.

Aim To perform a qualitative analysis of whether counselling
HIV positive patients to be punctual with their ART make them
skip ART because they are late.
Material and Methods At the Senkatana HIV Clinic in
Maseru, Lesotho, a questionnaire with open-ended questions
was used, covering the topic of ART, focusing on timing of
medication intake and information received at the HIV clinic
before initiating ART. We subsequently analyzed the responses
qualitatively.
Results Twenty-eight patients, 11 men (age 25–52), 17
women (age 22–56), were interviewed. Median household
income was 550 Rands/month. We found that patients were
counseled to take the medicine ‘on time’. Only one patient
reported ‘being late’ as the reason for having missed a dose.
Instead we found other obstacles to adherence were of greater
importance, such as being out of town, taking care of a sick
child etc. Phone alarms and family support were very helpful to
patients in helping to take the medication on time.
Conclusions Skipping ART solely because the patient was
late was infrequently reported and disruptions of the daily
routine were the major barriers to adherence in this population.
Family support and the use of cell phones were widespread and
were important for adherence. Advising patients to use cell
phones could potentially improve adherence as the number of
cell phones and focus on telemedicine is increasing in Africa.

1.14 Vaccines

1.14.1 Malaria vaccines

IS.1.14.1.001
Towards the development of a broadly-neutralising vaccine
against blood-stage Plasmodium falciparum
A. Douglas, J. Illingworth, A. Williams, D. Alanine, K. Hjerrild and S. Draper

Jenner Institute, University of Oxford, Oxford, UK

Recent results from the Phase III clinical trial of the leading pre-
erythrocytic malaria vaccine candidate RTS,S, confirm that there
remains a pressing need for the development of new and comple-
mentary approaches to vaccinate against P. falciparum. Vaccines
against the parasite’s asexual blood-stage have the potential to
reduce mortality, morbidity and transmission of malaria, how-
ever no vaccine using the blood-stage antigens apical membrane
antigen 1 (AMA1) or merozoite surface protein 1 (MSP1) has
proven convincingly protective in clinical trials. Significant chal-
lenges have included antigenic polymorphism, the apparent
requirement for exceptionally high antibody concentrations to
mediate protection, and clinical-grade production of conforma-
tionally-accurate recombinant protein antigens. We have previ-
ously reported that vaccines based upon the full-length
reticulocyte-binding protein homologue 5 (RH5) induce antibod-
ies which neutralise all tested laboratory-adapted parasite lines,
and have shown that neutralisation of recently-isolated parasites
by anti-RH5 antibodies is more potent than with anti-AMA1
antibodies. We have also confirmed that vaccines based on RH5
can mediate robust heterologous strain efficacy in a stringent Ao-
tus nancymaae non-human primate – P. falciparum challenge
model. These data support the prompt clinical testing of RH5-
based vaccines. We will describe the development of both viral
vectored vaccines and a protein RH5 vaccine candidate that are
progressing towards Phase Ia clinical testing. These data with
RH5 also support the approach of vaccine antigen selection on
the basis of in vitro growth inhibition activity (GIA). We will
report on-going efforts that are seeking to identify cross-strain
synergistic effects of mixtures of anti-RH5 antibodies with poly-
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clonal antisera targeting a range of merozoite antigens. This
works aims to develop a two-antigen vaccine that further reduces
the total level of vaccine-induced antibody that would be
required to achieve in vivo blood-stage protection in humans.

1.15 Drug quality

1.15.1 Counterfeited drugs in developing countries

IS.1.15.1.001
Building bridges between law enforcement and public
health communities to combat pharmaceutical crime
A. Plançon1,2 and P. Newton1,2

1Medical Products Counterfeiting and Pharmaceutical Crime
INTERPOL, Lyon, France; 2University of Oxford & LOMWRU,
Mahosot Hospital, Vientiane, Laos

There is increasing realisation that poor quality medicines are
important but neglected impediments to improving global public
health. They are responsible for poor patient outcomes and
death, are drivers of drug resistance and impair the economies of
families, societies, the pharmaceutical industry and countries.
Falsified medicines are poor quality drugs that, by definition, are
the ‘products’ of criminal activity. To combat them coordination
and communication between law enforcement and public health
workers are essential. We describe the epidemiology of poor
quality medicines, their impact and how law enforcement and
public health bodies can work together to try to reduce their
prevalence and improve the quality of the drug supply, especially
in countries with weak medicine regulation. As medicine falsifi-
cations are often trans-national crimes, there should be much
greater global coordination and effort to counter this criminal
activity and improve public health.

IS.1.15.1.002
Quality assurance of health care and risk management
related to conterfeit drugs in Niger
T. A. Ibrahim and A. Mamane

University Teaching Hospital of Lamorde, Niamey, Niger

Introduction While quality assurance (QA) in health care in
developed countries, taking into account the standards of best
performance with safety and standard of services, QA in health
care in developing countries has very different aspects in relation
to their very different health priorities, but also to a doubtful
environment of the drugs, very inappropriate and sometimes
even dangerous for patients life.
Material and Methods It an overview of our national QA
practice focused on the treatment of some diseases with high
mortality rate from village health center to referral national
teaching hospital with an emphasis on training facilities by using
Telemedicine. On other side, we make an analytic review of the
counterfeit medicines and we discuss the medical problems
which occur.
Results Thus, QA is mainly oriented to strategies for reducing
neonatal mortality, infant, child and maternal mortality and
improving the integrated management of childhood illness, the
essential obstetric and neonatal diseases taking into account the
QA in healthcare environment, the prevention of nosocomial
infections and hospital hygiene, training of health care providers,
at all levels of the health pyramid. But a better dispensation of
quality drugs is essential to quality care, especially for the
developing countries because nowadays they are invaded by
drugs from different backgrounds sometimes pirate laboratories

which are deficiently dosed often exposing to multiple bacterial
resistance, various side effects due to the drugs sold without
control by ‘hawkers’ and non-medical or none pharmaceutical
traders, which serious endanger the lives of patients.
Conclusions As QA in these developing countries need to
develop strategies to fight against false drugs and their parallel
markets particularly in Sub-Saharan Africa.

IS.1.15.1.003
Counterfeit medicines, a threat to public health, how can
the pharmaceutical industry contribute to protect patient
safety worldwide?
C. Atlani

Head of Anti-Counterfeit Coordination, Sanofi, Paris, France

Fighting counterfeit drugs represents a substantial public health
challenge. The figures most commonly cited by international
organizations indicate that counterfeiting involves, on average,
10% of the global pharmaceutical market, although this figure
may be higher in certain African, Asian and Latin American
countries, where the pharmaceutical control system is less regu-
lated and enforcement systems weaker. Counterfeit medicines
give rise to multiple risks because they endanger patients’ health
(according to the WHO, counterfeit medicines may be responsi-
ble for a large number of deaths worldwide) and feed a parallel
and freeloading economy, which is contrary to sustainable devel-
opment and may present risks to safety, hygiene, environment,
ethics, human rights, etc. The fight against counterfeit drugs
mobilizes an increasing number of stakeholders, governments
and healthcare authorities as well as police organizations and
customs officials. The Pharmaceutical industry plays a key role
through Securization of the supply chain, development of Indus-
trial innovative solutions for product Protection, Detection
efforts, Analysis of suspect drugs, technical Cooperation with
national and International enforcement bodies (police, customs)
and Contribution to reinforcement of legislation and creating
public awareness on the dangers of fake drugs. Our Company
also coordinates international efforts to ensure sustainable access
to healthcare for patients most in need in emerging and develop-
ing countries with innovative models of differentiated prices in
various diseases such as Malaria, Tuberculosis,…. Ensuring the
quality and safety of medicines must be guaranteed for all
patients and Pharmaceutical industry focus efforts every day to
fight against counterfeit medicines and contributes to patient
access to safe medicines worldwide.

IS.1.15.1.005
WHO global surveillance system and rapid alerts
M. Deats

World Health Organization, Geneva, Switzerland

The presentation will discuss the importance of reporting inci-
dents in a structured and systematic fashion. The operational
and strategic benefits from doing so. The technical assistance
provided by WHO to Member States, and the importance of
developing novel methods of mining existing data concerning
health issues for the signs of the hidden presence of SSFFC medi-
cal products in the supply chains.
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1.15.2 Analytical methods to detect the quality of
antimalarial drugs collected from malaria endemic
countries

IS.1.15.2.001
Potential of nuclear quadrupole resonance spectroscopy for
detection and characterization of counterfeit anti-malarial
medicines
J. Barras1, K. Althoefer1, G. Kyriakidou1, M. Rowe1, I. Poplett1, J. Smith1,
D. Murnane2 and S. Assi2

1King’s College London, UK; 2University of Hertfordshire, UK

The development of methods for the identification of medicines
is extremely important. Nuclear Quadrupole Resonance (NQR)
spectroscopy characterizes solid-state substances containing
quadrupolar nuclei (spin quantum number I > ½). NQR can
detect and identify signals from a broad range of medicines
(14N, 35Cl, 23Na etc), focusing only on the active pharmaceuti-
cal ingredient (API). This abstract reports the study of detection
and characterization of different nitrogenous medicines in the
form of tablets, capsules and powder. The aim is to test the
NQR response of medicines of different formulations. A quanti-
tative study of classification of real and suspected counterfeit
examples of the anti-malarial medicine Metakelfin has been car-
ried out; and a proof of concept prototype portable NQR medi-
cines authentication device built.

IS.1.15.2.002
Assessing the quality of artemisinin combination therapies
from Sub Saharan Africa and Cambodia, using analytical
techniques
H. Kaur1, J. Long1, A. van Wyk1, N. Malik1, I. Mamadu1, L. Allan1, S. Yeung1,
I. Fadei1, M. Green2 and F. Fernandez3

1London School Of Hygiene & Tropical Medicine; 2United States Centers
for Disease Control and Prevention, Atlanta, GA, USA; 3Georgia
Institute of Technology, School of Chemistry and Biochemistry, Atlanta,
GA, USA

Poor quality Artemisinin Combination Therapies (ACTs) in
malaria-endemic countries pose a continuous threat to malaria
patients. The lack of reliable estimates of the prevalence of poor
quality or falsified ACTs and their impact on public health
makes it difficult for the national regulatory authorities (NRAs)
to determine the need and scale of interventions required to be
put in place. Our aim is to provide robust estimates of the fre-
quency of substandard, falsified and degraded artemisinin deriva-
tive containing drugs. The development of standardised
methodologies for sample collection was undertaken to provide
effective survelliance of ACTs available in a given geographical
region. To facilitate this the use of different sampling strategies
were undertaken, to collect drugs from public and private health-
care providers in Rwanda, Cambodia, Ghana (Kintampo), Tan-
zania, Nigeria (Enugu and Ilorin) and Equatorial Guinea (Bioko
Island). Once collected all samples are logged onto a database,
the packages scanned and, tablets weighed and measured. Quali-
tative (mass spectrometry, near infrared and Raman spectros-
copy) and quantitative (high performance liquid chromatography
and high performance liquid chromatography-mass spectrometry)
content analyses are then conducted. Thus far over 6000 ACTs
have been analysed. Preliminary content analyses indicate that a
number of samples fall below the internationally recommended
thresholds (90–110%) for their stated active pharmaceutical
ingredient with variations found to occur both between and
within batches of the same brand. To assist in classifying

whether the ACTs are degraded, due to environmental impact
rather than manufacturing practices, we are investigating the
ageing of a set of patented ACTs in field and in laboratory based
studies, with quantitative analysis carried out on these samples
at regular intervals over a period of 4 years. Following cross ver-
ification between the three collaborating laboratories, the results
will be shared with the country specific NRA.

IS.1.15.2.003
ACT coartem target by pharmaceutical crimes
C. Taillens1 and T. Sebgo2

1Novartis Pharma AG, Basel, Switzerland; 2Novartis International AG,
Basel, Switzerland

Malaria continues to be a major cause of mortality in many
countries. Since the beginning of the 21 century, the Artemisin-
combined therapies (ACT) have been seen as a therapeutic solu-
tion to overcome malaria resistance instead of the anti-malaria
monotherapies. Therefore, it has raised a tremendous hope of
eliminating malaria. A global strategy, involving many stake-
holders public as well as private, has been to provide the popula-
tions with ACT without interest and/or for free. However, the
diversion and falsification of the medicines have transformed a
not-for-profit pharmaceutical to a commercial counterfeit. These
pharmaceutical crimes have not only undercut the big hope to
win malaria but also generate new resistances to the ACT thera-
pies. The small number of drugs available or under development,
the increasing problem of counterfeit and substandard antimalar-
ial are likely to cause increased morbidity and mortality, and
contribute to spread drug resistance, to increase prevalence of
multidrug-resistant Plasmodium falciparum malaria and to
immune-resistance. Ethically, it is the responsibilities of the phar-
maceutical companies to deliver good quality to the patient.

IS.1.15.2.004
Advanced analytical strategies for drug quality assessment
P. Dwivedi1, F. Fernandez1 and H. Kaur2

1Georgia Institute of Technology, Atlanta, GA, USA; 2London School of
Hygiene and Tropical Medicine, UK

Due to increase in prevalence of falsified and substandard drugs
and the fact that genuine drugs may easily deteriorate through
improper handling and storage, analysis of drug samples col-
lected at points of sale is required to ensure public health. Pro-
duction, distribution, and sale of falsified, substandard, and
degraded drugs is becoming wide spread, posing immense regula-
tory challenges in addition to financial loss to pharmaceutical
companies. Consumption of poor quality pharmaceuticals has
been suggested to be a reason for increased morbidity and mor-
tality in malaria patients. Shrinking of the pharmaceutical mar-
ket through increased globalization has facilitated the
unobstructed and fast spread of poor quality medicines globally.
Moreover, poor drug quality drugs can also contribute to the
development of resistance to anti-infectives and decrease the
quality of health care received by patients. The presentation will
discuss multiple analytical techniques that we have employed in
the investigation of medicines to discover falsified samples.
Methodologies employing ambient mass spectrometry (MS),
liquid chromatography (LC), ion mobility spectrometry (IMS),
X-ray diffraction (XRD), and nuclear magnetic resonance
(NMR) as standalone or tandem analytical platforms will be dis-
cussed. Results demonstrating the detection of counterfeit and
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falsified medicines followed by identification and confirmation of
the presence of wrong ingredient will be presented. A brief over-
view of Direct Analysis in Real Time (DART) and Electrospray
Ionization (ESI) MS, the techniques applied to investigate liquid
and solid phase samples with no or minimal sample preparation
will be presented.

IS.1.15.2.005
Differential forensic spectrometric: fast-time authentication
techniques at the front-line
T. Sebgo1 and C. Taillens2

1Novartis International AG, Basel, Switzerland; 2Novartis Pharma AG,
Basel, Switzerland

The pharmaceutical authentication is the process of determining
whether a suspect product is, in fact, what it is declared to be
according to the packaging’s labeling printing. The pharmaceutical
authentication of antimalarial drug is performed through a differ-
ential forensic spectrometric analysis knowing that each drug
product owns inherently a spectral signature revealed in vibra-
tional spectrometry. The authentication is fully operational using
handheld vibrational spectrometers (FTIR, NIR and Raman)
based on the spectral libraries developed for Coartem that has
been targeted by the counterfeiters. It makes possible to provide a
quick and fast time qualitative statement to the business for deci-
sions and actions. The differential forensic spectrometric assess-
ment combined with the chemometric analysis has substantiated
different pharmaceutical crimes of Coartem (counterfeiting, diver-
sion, theft, wrong storage, copies or sub-standards) supporting the
on-going investigation of this transnational case.

Track 2: Reproductive and child
health

2.3 Maternal health

2.3.2 Innovative mobile phone solutions for
maternal and child health

IS.2.3.2.001
mHealth: revolutionizing health care worldwide
M. Mitchell1,2

1D-Tree International, Weston, MA, USA; 2Harvard School of Public
Health, Boston, MA, USA

The revolution in mobile technology has brought communica-
tions, banking, and even the internet to the world’s population,
no matter where they live or who they are. This same revolution
is about to change our thinking about primary health care. Imag-
ine a world where every person has access to knowledge about
how to keep themselves and their family healthy. They can get
messages tailored to them about pregnancy, about disease, about
care, about the next scheduled appointment. Imagine a world
where every health worker has the tools needed to provide con-
sistent and excellent care. The tool guides them through each
patient visit, makes it easy to remember all the things that are
needed for a particular visit and records the information for
future use. The same tool provides diagnostics heart rate, blood
pressure, anemia, malaria, infection, or HIV status using the

camera, microphone, and touch screen for inputs with perhaps
one or two other inputs for things like cardiograms, encephalo-
grams and analysis of blood. Finally imagine a world where
facilities have the needed equipment, supplies and drugs and
where managers have the information they need to make better
decisions about how to improve quality and efficiency through-
out the system. Patient referrals trigger alerts from community to
facility staff and each patient is provided a continuum of care
focusing on health as well as disease. This world is not some-
thing in a science fiction movie. It is a world that is being cre-
ated today and many parts of this vision are already available.
This session will introduce the participants to this vision empha-
sizing elements that are already being implemented and those
that will be soon. It will also present a general framework for
thinking about how mobile technology is being used to improve
health delivery with examples from projects around the world

IS.2.3.2.002
Mobile phones as a health communication tool to improve
maternal and perinatal health in Zanzibar: a cluster-
randomised controlled trial
S. Lund1, B. B. Nielsen2, M. Hemed3, A. Said3, K. Said3, M. H. Makungu3 and
V. Rasch1,4

1Department of International Health, Immunology and Microbiology,
University of Copenhagen, Denmark; 2Department of Obstetrics and
Gynaecology, Aarhus University Hospital, Denmark; 3Ministry of Health,
Revolutionary Government of Zanzibar; 4Department of Obstetrics and
Gynaecology, Odense University Hospital, Denmark

Objectives To examine the association between a mobile
phone intervention and essential maternal health services in a
resource-limited setting. Design Pragmatic cluster-randomised
controlled trial with primary health care facilities as the unit of
randomisation. Setting: Primary health care facilities in
Zanzibar. Population 2550 pregnant women who attended
antenatal care at one of the selected primary health care facilities
were included at their first antenatal care visit and followed until
42 days after delivery.
Methods Twenty-four primary health care facilities in six
districts in Zanzibar were allocated by simple randomisation to
either mobile phone intervention or standard care. The
intervention consisted of a SMS and mobile phone voucher
component. Main outcome measures Antenatal care attendance,
skilled delivery attendance and perinatal death.
Results The mobile phone intervention was associated with
an increase in antenatal care attendance. Forty-four percent of
the women in the intervention group versus 31% in the control
group (OR 2.39, CI 1.03–5.55) received the recommended four
antenatal care visit during pregnancy. The intervention had a
significant increase in skilled delivery attendance amongst urban
women (OR 5.73, 95% CI 1.51–21.81) but did not reach rural
women. Further preliminary analysis shows a significant
reduction in perinatal mortality (OR 0.51, 95% CI 0.28–0.92).
Conclusions The mobile phone intervention significantly
increased antenatal care and skilled delivery attendance.
Preliminary results indicate that perinatal mortality was reduced.
Mobile phone solutions may contribute to saving the lives of
women and their newborns and achievement of MDGs 4 and 5,
and should be considered by maternal and child health policy
makers in developing countries.
Keywords Antenatal Care, Skilled Delivery Attendance,
Maternal Health, Perinatal Health, Mobile Phones, mHealth,
Zanzibar.
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IS.2.3.2.003
Bridging the outreach gap for emergency obstetric and
neonatal care – development of a smartphone application
for assuring the quality of management of post partum
haemorrhage and neonatal resuscitation
B. L. Sørensen1,2, H. S. Nielsen1,3, I. M. Boas4 and S. Lund1,3

1Maternity Worldwide; 2Department of Obstetrics and Gynecology,
Hvidovre University Hospital, Copenhagen, Denmark; 3Department of
International Health, Immunology and Microbiology, University of
Copenhagen, Denmark; 4Department of Obstetrics and Gynaecology,
Aarhus University Hospital Skejby, Denmark

Skilled attendance at the time of delivery and access to emer-
gency obstetric and neonatal care are essential for maternal and
neonatal survival. Postpartum haemorrhage is the cause of an
estimated one third of all maternal deaths, deaths that are mostly
preventable with simple means. Neonatal resuscitation training
by simple means like stimulation and ventilation has shown to
halve the rate early neonatal mortality in hospital settings and
even reduce the rate of ‘fresh stillbirths’ by a quarter. It is evi-
dent that there is a need to improve the quality of the immediate
response to complications around the time of birth, though the
means to do so remains a challenge in developing countries,
especially in peripheral health facilities where most obstetric
complications are dealt with but traditional quality assurance
measures like skills training and audit are not feasible. Maternity
Worldwide and the University of Copenhagen are launching a
new project in Ethiopia using mobile phones to improve clinical
management during delivery and ultimately reduce maternal and
newborn mortality. It is a challenge to reach health workers in
the periphery of the health systems in resource-limited settings
through conventional training programmes. This out-reach gap
could be overcome by utilising the fast growing access to mobile
phones and other information technology. Our research has pre-
viously shown that the quality of emergency obstetric and neona-
tal care can be improved through skills training and criterion-
based audits, and that mobile phones can be used to improve
health-seeking behaviour amongst pregnant and delivering moth-
ers. A pilot study from Kenya has also shown that skills training
in the prevention and management of Post Partum Haemorrhage
might be as effective delivered through passive video training
compared to interactive simulation training. We have developed
four animation videos with clinical instructions on the manage-
ment of (i) Active Management of the Third Stage of Labour
(AMTSL), (ii) Post Partum Haemorrhage (PPH), (iii) Manual
Removal of the Placenta (MRP) and (iv) Neonatal Resuscitation
(NR). They are integrated in a smart-phone application that also
includes a list of essential obstetric drugs and equipment as well
as ‘push messages’ that encourages the use of the application.
The application will initially be implemented and tested in two
randomized controlled trials amongst midwives and health
extension workers in Ethiopia and Ghana. The application has
been reviewed by international experts and by health profession-
als working in the settings where the tool is intended for use.
Tools for assessing the impact of the application on performance
and knowledge are developed as well; Objective Structured
Assessment of Technical Skills (OSATS) and Key Feature Ques-
tions (KFQ) are validated by expert review by the Delphi method
and by scoring the performance of health professionals of differ-
ent levels of expertise.

2.4 Medicines for children

Quality medicine use in children

IS.2.4.001
Child size medicines in Uganda: policy provisions and
stakeholder perspectives
X. Nsabagasani1, J. O. Okeng1, A. Mbonye2,3, F. Ssengooba1 and E. H. Hansen4

1Makerere University, Kampala, Uganda; 2Ministry of Health Uganda
Kampala, Uganda; 3Department of Health, Uganda Christian University,
Uganda; 4Department of Pharmacy, Section For Social and Clinical
Pharmacy, University of Copenhagen, Copenhagen, Denmark

Background The ‘making medicines child size’ campaign by
WHO and UNICEF aimed to improve access to medicines that
suit the child’s weight and physiological condition. This study
explored the policies and stakeholders’ perspectives about child
size medicines in Uganda.
Materials and Methods We reviewed policy documents;
developed and applied a child size assessment index to medicines
recommended for childhood diseases, and interviewed national
stakeholders. Documents which were retrieved from MOH and
development partners included policy strategies, policy
statements, treatment guidelines, essential medicine and health
supplies lists.
Results According to the policy documents reviewed, the
policies did not enumerate ‘child size medicines’. However, the
Uganda Clinical Guidelines (UCG) and the Essential Medicines
and Health Supplies List of Uganda (EMHSLU) implicitly
covered aspects of child size medicines. The child size assessment
index revealed some of the medicines with elements of ‘child
size’. Stakeholders demonstrated that: (i) they had a vague
understanding of ‘child size medicine’ concept; (ii) in the context
of limited resources, policy decisions were determined by
influential government officials and development partners
because they controlled the budget; (iii) the interests of the
institutions they served were more of a priority than the child
size concerns. Pediatricians and pharmacists working as ministry
of health managers did not support the idea of child size
medicines due to cost considerations whereby procurement of
adult medicines would cover everyone including children. They
maintained that child size formulations such as syrups were
bulky, ‘messy’ and expensive. Pediatricians and pharmacists
outside MOH management supported procurement of child size
medicines arguing that children are not ‘small adults’. They
supported use of syrups for children below 2 years; (iv) there
was consensus on dispersible tablets and suppositories as
appropriate for children, and (v) child size medicines were
available in the private pharmacies and were often provided
without prescriptions.
Conclusions Uganda has not yet developed specific policy on
child size medicines and the stakeholders do not understand
child size concept. The study recommends that WHO should: (i)
provide more details about how low income countries could
operationalize child size medicine concept; (ii) consider an
affirmative action prioritizing pediatric medicines among
essential medicines. Government of Uganda should
institutionalize procurement of child size medicines currently
being procured by the development partners and include more
pediatricians in policy design so as to generate more appropriate
policies about medicines for children.
Acknowledgements Funded by DANIDA through the
University of Copenhagen in collaboration with Makerere
University, College of Health Sciences.
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IS.2.4.002
Asthma and pneumonia among under-fives with acute
respiratory symptoms in Uganda: is asthma under-
diagnosed?
R. Nantanda1, J. Tumwine2, G. Ndeezi2 and M. Ostergaard3

1Department of Child Health and Development Centre, Makerere
University College of Health Sciences; 2Department of Paediatrics and
Child Health, Makerere University College of Health Sciences;
3Department of General Practice, University of Copenhagen Denmark

Background Pneumonia is considered the major cause of
morbidity and mortality among under-fives with acute
respiratory disease in low-income countries but may be over-
diagnosed at the cost of under-diagnosing asthma.
Aim To determine the magnitude of asthma and pneumonia
among under-fives based on stringent clinical criteria and to
describe the treatment for children with acute respiratory
symptoms in Mulago hospital Uganda.
Methods Six hundred and fourteen children aged 2–59 months
presenting with cough and difficulty in breathing at the pediatric
emergency unit of Mulago National Referral and Training
Hospital, Uganda, were enrolled. Interviews focusing on clinical
history and risk factors for asthma and acute respiratory
infections, physical examination, blood and radiological
investigations were done. A panel of three pediatricians with
expertise in pulmonology reviewed each participant’s case records
post hoc and made a diagnosis according to the study criteria.
Patients with asthma or bronchiolitis were collectively referred to
as ‘asthma syndrome’ due to challenges of differentiating the two
conditions in young children.
Results Of the 614 children recruited, 253 (41.2%) had
features of asthma syndrome, 50 (19.8%) of whom had bacterial
pneumonia as well. One hundred and sixty-seven (27.2%) had
bacterial pneumonia, 163 (26.5%) had viral pneumonia, while 31
(5.1%) had other diagnoses including pulmonary tuberculosis and
pneumocystis jirovecii pneumonia. Of the children with asthma
syndrome, almost half of them had features consistent with
bronchiolitis. Only 9.5% of the children with asthma syndrome
had been previously diagnosed as asthma. Interestingly, majority
(82.3%) of the children with asthma syndrome were <12 months
old. Out of the 253 children with asthma syndrome, 95.3% had a
prescription for antibiotics while 87.7% received short acting
â-agonists. However, of these, 19.8% had bacterial pneumonia
and their antibiotic prescriptions were justified.
Conclusions Overall, 41.2% of the children had asthma
syndrome, most of whom were <1 year old. Although previous
reports indicate that acute respiratory symptoms in under-fives
are predominantly due to pneumonia, asthma syndrome also
contributes a significant proportion. Antibiotics are used
irrationally due to mis-diagnosis of asthma as pneumonia. There
is need to design better diagnostic tools to differentiate asthma
from pneumonia especially in children <5 years in Uganda.
Keywords Asthma, Pneumonia, Magnitude, Management,
Under-Fives, Low Income Countries

IS.2.4.003
‘Why must I take medicine?’ Ugandan children’s
understanding of antiretroviral therapy (ART)
P. Kajubi1, S. Whyte2, D. Kyaddondo1 and A. R. Katahoire1

1School of Medicine, College of Health Sciences, Makerere University;
2Department of Anthropology, University of Copenhagen, Denmark

Introduction The number of HIV infected children receiving
ART in Uganda rose from 17, 000 in 2008/2009 to 26 699 in
2011 (MOH, 2012). WHO Guidelines on Disclosure (2011) and

the Uganda National Policy on HIV Counseling and Testing
(2005) recommend that HIV infected children aged 6 years and
above should be informed of their diagnosis and treatment
depending on their level of understanding, to make them
responsible for their medication. Research suggests that children
are more adherent if they know their diagnosis and the reason
for taking medicine. However, many children on ART seem to
be unaware of what the treatment is for. The study explored
HIV infected children’s understanding of ART.
Methods We conducted a cross-sectional survey of 394 HIV
infected children aged 8–17 years on ART and 393 caregivers in
nine health facilities in Jinja District, Uganda between September
and December 2011. Associations between demographic
characteristics of HIV infected children and their knowledge of
ART were ascertained using STATA version 10.
Results The majority of the children (55.7%) were female;
median age was 12 years (SD = 2.7, range 8–17 years), 68% were
orphans. Almost all (93%) were attending school and 52% lived
with caregivers other than their biological parents. The majority of
caregivers (81%) were female, 78% had ever been to school and
most were subsistence farmers. Although 69% of the caregivers
reported they informed the children that they were taking
medicines for HIV/AIDS, only half (50.8%) of the children said
they were taking medicines for HIV. Of the rest, 11.4% did not
know why they were taking medicines, others mentioned taking
medicines for TB (8.1%); sickle cell (4.6%); malaria (7.4%) and
other diseases (17.7%). Children aged 11–14 (AOR = 6.12; CI:
2.79–13.75; P = 0.00) and 15–17 years (AOR = 12.57; CI: 4.61–
34.33; P = 0.00) were more likely to know they were taking
medicines for HIV than those aged 8–10 years.
Conclusions Based on the guidelines, all children in our
study were in the age-range when they should know their
diagnosis. Caregivers need to be supported to communicate
messages regarding diagnosis to infected children.

IS.2.4.004
Evaluation of strategies for improved uptake of preventive
treatment for intestinal schistosomiasis among school
children in Jinja District, Uganda: a stratified cluster
randomized controlled trial
S. Muhumuza1, A. Olsen2, A. Katahoire1 and F. Nuwaha3

1College of Health Sciences, Makerere University, Kampala, Uganda;
2Faculty of Health and Medical Sciences, Section for Parasitology, Health
and Development, Copenhagen University, Copenhagen, Denmark;
3School of Public Health, Makerere University, Kampala, Uganda

Background Schistosomiasis is a major public health
problem in Uganda. The current national health sector strategic
and investment plan underscores schistosomiasis as one of the
diseases targeted for elimination by the year 2015. However,
uptake of preventive treatment for schistosomiasis among school
children is low.
Objective To evaluate the efficacy of specific messages for
schistosomiasis control and prevention alone or in combination
with provision of a pre-treatment snack in improving uptake of
preventive treatment for intestinal schistosomiasis among
primary school children.
Methods The major components of this study included (i) an
intersectoral collaboration between the health and education
department and (ii) a stratified cluster-randomized controlled trial
during which, 12 primary schools in Jinja district were
randomized into two groups to; (a) receive specific messages for
schistosomiasis transmission and control (hereafter referred to as
the education arm) and (b) receive specific messages for
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schistosomiasis transmission and control plus pre-treatment snack
(hereafter referred to as the snack arm). At 95% power and a 95%
confidence interval (CI), and assuming that the uptake of
praziquantel will increase from 49% to 75%, the sample size
required to detect this increase was 636 in the education arm and
636 in the snack arm (STATA 10.0, TX, USA). Students’ t-test
was used to compare group means. Proportionality test was used
to compare for statistical significance between proportions.
Within-school clustering was adjusted for using the cluster robust
option and robust standard errors.
Results and conclusions Will be available by the time of
the congress, September 10th, 2013.
Keywords Increasing uptake of praziquantel, school children,
Uganda.

Track 3: Non-communicable
diseases

3.1 The global burden of diabetes –
relevance in the developing world

IS.3.1.001
The global burden of diabetes – relevance in the developing
world
A. Kapur

World Diabetes Foundation, Gentofte, Denmark

Rapid technological strides and globalization while lifting millions
out of abject poverty is also significantly changing the way we live
and work. Economies in rapid transition show these changes most
visibly; here lifestyles and cultures are changing in tune with the
changing landscapes and new economic realities. Traditional life-
styles and dietary patterns that sustained people over generations
are disappearing. Nutritious diets are being replaced by poor qual-
ity highly processed food that contains more fat, salt, sugar, and
meat. This transition is driving an unprecedented growth in NCDs
such as diabetes and hypertension and has been described as public
health disaster unfolding in slow motion. As diabetes type 2
appears insidiously, rarely producing symptoms, almost half the
people affected remain undiagnosed and of those diagnosed, half
receive appropriate care and only half of those who receive care
achieve adequate control to avoid the long term devastating com-
plications. Eighty percent of the 370 million people affected by
diabetes live in developing countries and 88% mortality, often pre-
mature, ascribed to diabetes, is seen in low and low middle income
countries. Every 8 s somebody dies of diabetes related complica-
tions (4.0 million/year) and in the same time two people develop
diabetes (7.0 million/year). Diabetes is a major cause of limb
amputations, blindness, end stage renal disease, heart attacks and
strokes. Diabetes also has grave economic consequences for the
individual, the family and the state and might become a great
impoverisher in the setting poor healthcare financing and social
safety net. Low awareness, poor access to health services, lack of
resources, fragmented health system, and inadequate capacity is
severely impacting the developing world. The explosive rise of dia-
betes in the developing world is bad news for control of chronic
infections such as TB; as well as for maternal and child health.
Interactions and linkages between CDs and NCDs continue to be
ignored despite considerable evidence. Because of its nature and
multiple ramifications diabetes offers the best opportunity for inte-
grating prevention and care; and CDs, nutrition and MCH and
NCDs at the primary care level. Integrated health system response

to address the risk factors for diabetes and other related NCDs
through health promotion and ensuring early diagnosis and insti-
tution of care is not costly; delayed diagnosis, improper and epi-
sodic care is very costly. Ensuring access to diabetes and related
NCD care within an integrated, adequately resourced, functional
and accountable primary health care system is an urgent need.
A multi-sector approach in which governments, NGOs, health
industry, national associations, healthcare providers and local
communities play a role to provide at least minimum standards of
care to prevent illness and maintain the best possible quality of life
can only stem this rising tide of NCDs.

3.2 The double disease burden

3.2.1 The double burden of communicable and
non-communicable diseases

IS.3.2.1.001
The double burden of communicable and non-
communicable diseases: and artificial divide, which
undermines public health, international health and global
health
I. C. Bygbjerg1,2

1Department of International Health, Copenhagen School of Global
Health, National University Hospital; 2Department of Tropical Medicine,
Copenhagen, Denmark

Global disease burden has continued to shift away from communi-
cable to non-communicable diseases and from premature death to
years lived with disability. However, this epidemiological transi-
tion takes place with different pace in different parts of the world.
In sub-Saharan Africa, communicable, maternal, neonatal, and
nutritional disorders remain major causes of disease burden. In
other low- and middle-income countries non-communicable dis-
eases are already dominant, but some communicable diseases such
as upper respiratory infections, tuberculosis and HIV/AIDS are
still prevalent, alone or in combination with non-communicable
diseases. Development, industrialization, urbanization, invest-
ment, and ageing are drivers of the epidemic of non-communicable
diseases (NCDs), on top of the unfinished agenda of infectious dis-
eases. Malnutrition and infection in early life increase the risk of
chronic NCDs in later life. In adult life, major NCDs and
infections such as diabetes and tuberculosis interact adversely.
Intervention against either group of health problem will impact
the other; intervening jointly against diseases rather than fighting
for limited funds could double the effect, but new thinking and
approaches are needed. Some examples will be given.

IS.3.2.1.002
The double burden of diabetes mellitus and tuberculosis:
interactions and challenges for care
A. Harries1, A. Kapur2 and K. Lonnroth3

1International Union Against Tuberculosis and Lung Disease, Paris,
France; 2World Diabetes Foundation, Denmark; 3World Health
Organization, Geneva, Switzerland

The global burden of diabetes mellitus (DM) is immense and
increasing, with the numbers expected to rise to over 550 million
by 2030. Countries in Asia, such as India and China, will bear the
brunt of this unfolding epidemic. Persons with DM have a signifi-
cantly increased risk of developing active tuberculosis (TB), which
is two to three times higher than in persons without DM. This pre-
sentation reviews the epidemiology and interactions of these two
diseases, discusses how the World Health Organization and Inter-
national Union Against Tuberculosis and Lung Disease developed
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and launched the Collaborative Framework for the care and con-
trol of TB and DM and examines three important challenges for
care. These relate to (i) bi-directional screening of the two diseases,
(ii) treatment of patients with dual disease and (iii) prevention of
TB in persons with DM. For each area, the gaps in knowledge and
the priority research areas are highlighted. In conclusion, undiag-
nosed, inadequately treated and poorly controlled DM appears to
be a much larger threat to TB prevention and control than previ-
ously realised, and this needs to be addressed. Prevention of DM
through attention to unhealthy diets, sedentary lifestyles and child-
hood and adult obesity must be included in broad non-communi-
cable disease prevention strategies. The collaborative framework
provides a template for action, and the recommendations now
need to be implemented and evaluated in the field in order to build
a firm foundation for the scaling up of interventions that work and
are effective in tackling the dual burden of disease.

IS.3.2.1.003
The double burden of HIV and NCDs – from biology to
public health implications
N. Lohse

Department of Anaesthesiology and Intensive Care, Copenhagen
University Hospital Hvidovre, Hvidovre, Denmark

The current rapid growth in non-communicable disease (NCD)
prevalence and incidence in low- and middle-income countries
poses a public health challenge, which is in many ways compara-
ble to that caused by HIV about a decade ago. The two epidem-
ics differ in magnitude as well as distribution in time and space,
and the political attention and financial commitments to NCDs
lag far behind those awarded to HIV. Therefore, an effective
public health response to NCDs must learn from the successes
and failures of HIV. We need to identify the numerous similari-
ties and overlaps between the two disease entities and utilize the
learnings to create a smart response that can deliver tangible
results within a short time frame. Biological interaction between
HIV and NCDs exists but until now appears to be of limited
quantitative relevance. Of much greater importance is the pro-
grammatic NCD response which potentially could leverage lear-
nings from HIV prevention and treatment programmes to
implement proven-effective models and approaches, share skills
and resources in side-by-side facilities, or even integrate HIV and
NCDs services where appropriate. In addition, NCD folks
should learn from what the HIV community did so well with
respect to mobilization of both human and financial resources.
At the end, tackling both of these epidemics in the current eco-
nomic and political environment requires bold leadership at the
highest level and collaboration between multiple sectors and
stakeholders. The presentation will cover overlaps between the
two epidemics, opportunities and challenges currently faced,
actions taken so far, and end with a brief analysis of where we
are headed.

3.2.2 The links between maternal and child health
and non-communicable diseases – the threat and
opportunity for global health

IS.3.2.2.001
The links between maternal and child health and non-
communicable diseases – the threat and opportunity for
global health
A. Kapur

World Diabetes Foundation, Gentofte, Denmark

NCDs accounted for 63% of global deaths (36 million) in 2008,
80% occurring prematurely in low- or low/middle-income coun-
tries. NCDs are also costly and negatively impact productivity
and income. They are preventable but unfortunately efforts are
initiated in adult life, when risk factors are clearly demonstrable,
habits established and change difficult. Prenatal and early-life
developments influence risks of NCD in later life. Maternal diet,
body composition, and health during pregnancy influence foetal
environment and impact offspring’s future health. Improvements
in access to care in many low- and middle-income countries have
resulted in survival for even the ‘at risk’ small for gestational age
(SGA) babies born to undernourished mothers in rural settings.
These babies are at low risk for NCDs in adult life as long as they
have a subsistence living; changes towards improved living condi-
tions as a consequence of economic development or urban migra-
tion, result in increased risk of diabetes and other NCDs in these
individuals at much lower BMI and central adiposity threshold. In
young women, adverse early life programming is first unmasked
during pregnancy, resulting in gestational diabetes and/or preg-
nancy induced hypertension. Approximately 76 million women in
the 20–39 years’ reproductive age group have diabetes or
impaired glucose tolerance/pre-diabetes, and are at risk of diabe-
tes during pregnancy creating a vicious cycle of diabetes begetting
diabetes. Detection of PIH or GDM is a marker of a high future
risk for hypertension and diabetes in both the mother and off-
spring and offers opportunity for early preventive strategies.
Haemorrhage, hypertensive disorders, obstructed labour, and
infection/sepsis are among the leading global causes of maternal
mortality. Hyperglycaemia is linked directly or indirectly to all of
them. Undiagnosed or poorly managed hyperglycaemia during
pregnancy is associated with higher maternal and perinatal mor-
bidity and mortality, as well as poor pregnancy outcomes. Preg-
nancy offers a window of opportunity to provide maternal care
services, not only to reduce maternal and perinatal morbidity and
mortality indicators, but for intergenerational prevention of sev-
eral chronic diseases. We cannot afford to continue with the ‘silo’
short-term approach of fixing certain health and development
indicators and neglect benefits that would accrue from an inte-
grated health system approach. Having saved a mother with anae-
mia, eclampsia or GDM and her high risk baby, what can we do
to ensure their future good health and prevent or significantly
delay the onset of hypertension or type 2 diabetes? We need
strengthening of health systems to reinforce MCH services and
integrating elements of NCD prevention and health promotion.
We require investments in information technology to identify and
track these mother and their babies to enlighten, empower, and
encourage them to adopt healthy living throughout life thereby
beginning a health system transformation.

IS.3.2.2.002
A pragmatic approach to GDM screening, diagnosis and
care in South Asia
S. Veeraswamy and B. Vijayam

Dr V Seshiah Diabetes Research Institute, Dr. Balaji Diabetes Care
Centre, Chennai, India

Introduction GDM represents detection of chronic b cell
dysfunction and is considered as a stage in the evolution of Type
2 DM. The implication of GDM is that, Women with a history
of GDM are at increased risk of future diabetes as are their
children. Thus, GDM may play a crucial role in increasing the
prevalence of diabetes and obesity and has become a public
health relevance. Screening and Diagnosis: International
Association of Diabetes and Pregnancy Study Group (IADPSG)
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recommendation requires three blood tests with 75 g OGTT,
though any value of FPG ≥ 5.1 mM or 1 h ≥ 10 mM or
2 h ≥ 8.5 mM is considered for diagnosing GDM. Whereas by
World Health Organization (WHO) procedure, GDM is
diagnosed if 2-h PG ≥ 7.8 mM with 75 g OGTT, similar to
impaired glucose tolerance outside pregnancy. Both the
procedures require pregnant women to be in the fasting state.
Attending the first prenatal visit in the fasting state is impractical
in many settings. Dropout rate is very high when a pregnant
woman is asked to come again for an OGTT. A casual and
reliable test performed at prenatal clinic, with no restrictions on
meal timings for diagnosis of GDM is ideal for successful
implementation of universal screening. Therefore, a study was
undertaken to evaluate a ‘Single step procedure’ to diagnose
GDM. Observation in this study was 75 g oral glucose
administered to pregnant women in the fasting or non fasting
state, without regard to the time of the last meal was able to
diagnose GDM. The rationale behind this procedure is, after a
meal a normal glucose tolerant woman would be able to
maintain euglycemia despite glucose challenge due to brisk and
adequate insulin response. Whereas, a woman with GDM who
has impaired insulin secretion, her glycemic level increases with
a meal and with subsequent administration of oral glucose, the
glycemic excursion exaggerates further. Advantages of ‘Single
Step Procedure’ of Diabetes In Pregnancy Study group India
(DIPSI). This procedure requires only one blood sample. Even if
the test is to be repeated in each trimester, the cost in
performing this procedure will be 66% less than the cost of
performing IADPSG procedure. DIPSI procedure serves both as
screening and diagnostic tool besides being feasible, sustainable
and cost-effective test for less resource settings. Care: The aim in
the care is to obtain newborn’s birth weight appropriate for
gestational age as both small for gestational age and large for
gestational age newborns are at risk of developing diabetes in
the future. The timely action taken now in screening all pregnant
women for glucose intolerance, achieving euglycemia in them
and ensuring adequate nutrition may prevent in all probability,
the epidemic of diabetes.

3.3 Malnutrition (malnutrition and infection)

3.3.2 Complementary feeding: prevention of
malnutrition

IS.3.3.2.001
Complementary feeding: prevention of malnutrition
F. Wieringa1, J. Berger1, M. Dijkhuizen2 and P. Van Phu3

1UMR204 Prevention of Malnutrition, Institut De Recherche Pour Le
D�evelopement, Montpellier, France; 2Department of Nutrition, Exercise
and Sports, University of Copenhagen, Frederiksberg, Denmark;
3Department of Public Health, Hanoi Medical University, Vietnam

Malnutrition occurs when nutrient intake cannot meet require-
ments (leading to undernutrition) or exceeds requirements (lead-
ing to overnutrition). Undernutrition in early life is clearly
associated with obesity and non-communicable diseases (NCDs)
in later life. Therefore, prevention of malnutrition in early life
not only has direct effects on reducing morbidity and mortality,
but also long-term effects by improving cognitive development
and reducing the risk for NCDs. Nutrient requirements are espe-
cially high in utero and during the first 2 years of life, often
referred to as ‘first 1000 days’. Breast milk during the first
6 months of life is thought to be sufficient to provide all nutri-
ents required. However, after 6 months of age, complementary
foods (CFs) are needed to address the increasing nutrient needs
of the infant. These CFs need to have high energy and nutrient

density as the small stomach of the infant prevents consumption
of large quantities of food. In developing countries, CFs are
often lacking in energy and nutrient density. As a result, malnu-
trition often starts to develop after 6 months of age, most clearly
seen in the onset of growth faltering and eventually stunting.
This is further complicated increased incidence of infections, e.g.
through exposure to food and water-borne pathogens leading to
higher incidence of diarrheal disease. Therefore, the development
of low-cost, high-quality CFs is a priority in the prevention of
malnutrition in childhood. In Vietnam, we showed that provision
for 6 months of a high-quality CFs to infants, starting at five of
age, almost completely prevented growth faltering. The differ-
ence in length between the groups was still present 18 months
after the intervention. Scaling-up of interventions such as these
have been proven difficult however, as many different stakehold-
ers become involved, and social marketing, production partners,
distribution networks and long-term sustainability all need to be
considered. This is where policy commitment and prioritization
is needed to put CFs and the prevention of malnutrition in child-
hood firmly on the public health agenda and launch large-scale
implementation.

3.3.3 Nutrition and HIV interactions

IS.3.3.3.001
Nutritional supplementation for HIV patients initiating
antiretroviral treatment
M. F. Olsen1, A. Abdissa2, M. Tesfaye2, D. Yilma2, P. Kæstel1, T. Girma2,
�A. B. Andersen3, L. Holm1, K. F. Michaelsen1 and H. Friis1

1University of Copenhagen, Denmark; 2University of Jimma, Ethiopia;
3University of Southern Denmark, Denmark

Poor nutritional status at initiation of antiretroviral treatment
(ART) is associated with treatment failure and mortality. Inter-
ventions to improve nutritional status of HIV patients are there-
fore crucial. We did a randomised controlled trial in Jimma,
Ethiopia to investigate the effects of providing a lipid-based
nutrient supplement (LNS) with either whey (LNS/w) or soy pro-
tein (LNS/s) among adult patients &#8805;18 years with BMI
&#8805;16 at ART initiation. Supplementation with LNS/w or
LNS/s (4200 kJ/day) were compared with an unsupplemented
control group during the first 3 months of ART. Controls
received LNS during the subsequent 3 months, which enabled us
to assess potential effects of supplementation timing. Primary
outcomes were weight, lean body mass, grip strength and physi-
cal activity energy expenditure. Additional outcomes included
viral load, CD4, CD8 and CD3. Furthermore, we used qualita-
tive methods to assess patients’ use, perceptions and acceptability
of supplementation. A total of 318 patients were enrolled in the
trial. At 3 months, LNS/w and LNS/s were associated with
weight gains (95% CI) of 2.00 (1.07;2.92) kg and 2.04
(1.13;2.94) kg compared to controls. Supplementation improved
lean body mass and grip strength, although the effect on grip
strength was of borderline significance for LNS/w. Decline in
viral load was similar in all groups, but LNS/w was associated
with improved immune recovery in terms of CD8 (107 (11;203)
cells/ll) and CD3 (146 (21;271) cells/ll). An effect of LNS/w on
CD4 was also indicated (25 (�3;53) cells/ll). Differences
between supplement types were not significant during early sup-
plementation. During delayed supplementation, LNS/s was asso-
ciated with larger weight gain, but this was not sustained at
12 months follow-up. Participants were generally very motivated
to take LNS and viewed it as beneficial. LNS was described as
filling a nutritional gap and protecting the body from harmful
effects of ART. Despite common complaints about nausea when
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starting the supplement, overall adherence was high. Main con-
cerns about LNS related to the risk of HIV disclosure and its
social consequences. The supplement was eaten separately from
meal situations and only had a little influence on household food
practices. LNS was described as food with ‘medicinal qualities’,
which meant that sharing and fasting practices were not barriers
for its use or acceptability. Large and resource-demanding sup-
plementation programmes for HIV patients are being rolled out
with little evidence of its effects. This study documents the
effects of 3 months LNS supplementation after ART initiation.
Supplementation improved weight, lean body mass and grip
strength and LNS/w improved immune recovery. Differences in
effects during delayed supplementation merits further investiga-
tion of supplementation timing. Furthermore, we found that
supplementation was well-accepted and feasible, although
patients were concerned about LNS exposing them to HIV dis-
closure.

IS.3.3.3.002
Nutrition and HIV overview
S. Filteau

London School of Hygiene and Tropical Medicine, London, UK

Nutrition interacts with HIV at all levels ranging from the
molecular, through metabolic and clinical, to economic. The
interactions are bidirectional so interventions involving either
management of infections, e.g. antiretroviral therapy (ART), or
improved nutrition and food security are potentially beneficial.
HIV-infected individuals, even in the early asymptomatic stages
of infection, require additional calories compared to uninfected
people. Numerous groups have provided food support to HIV-
infected patients but most such projects have been small or have
not been evaluated. Where projects have been evaluated, limited
benefits for either body mass index (BMI) or survival have been
seen. Several factors may contribute to this lack of benefit:

1 The food support provided may be inadequate in composi-
tion, for example, insufficient in micronutrient or caloric den-
sity, or provided at the wrong time.
2 Insufficient attention is paid to programmatic issues, e.g. iden-
tifying target groups, defining clinical and nutritional outcomes,
and monitoring and evaluating both outcomes and processes.
3 Many food supplementation programs target people in late
stages of HIV, requiring ART, when nutrition may have lim-
ited benefit over and above drug treatment.

The roll out of ART in Africa has highlighted new issues in
interactions between nutrition and HIV. Mortality in the first few
months of ART is very high in many settings and low BMI is an
independent risk factor, that is, after controlling for CD4 count
and infections such as tuberculosis. The high mortality of the mal-
nourished patients may be related to interactions among dietary
intake, metabolic or electrolyte abnormalities, and inflammation.
Research is in process to determine whether similar protocols to
those established for treating malnourished children can improve
recovery of HIV-infected adults. A second nutritional issue associ-
ated with ART is the increased risk of lipid abnormalities and
chronic disease among patients on long term ART. Although data
are as yet limited, it appears that ART induces similar chronic dis-
ease risks in low income as in high income countries. African
ART and public health programs require rapid research and scal-
ing up to become equipped to deal with this new cohort of
patients requiring long term management of these nutrition-
related diseases. ART interventions for prevention of mother-to-
child HIV transmission have developed rapidly. Therefore, breast-
feeding is safer and fewer children are becoming HIV-infected.

However, it is becoming apparent that maternally HIV-exposed,
uninfected children, whose numbers are increasing, have nutri-
tional problems resulting from early exposure to HIV and/or
ART. The roll out of ART in Africa has changed the profile of
nutritional issues associated with HIV and brought new chal-
lenges. Nutrition research and interventions may now be even
more important for the health of HIV-infected patients.

3.6 The challenges of neurological diseases in
resource-poor settings

IS.3.6.001
The evolving global epidemiology of encephalitis
J. Sejvar

Centers For Disease Control and Prevention, Atlanta, Georgia

Encephalitis is a severe and often devastating neurologic illness,
and may be due to numerous infectious, toxic, and immunologic
etiologies. Despite extensive testing, up to 70% of cases of enceph-
alitis remain without a clear identified cause, however. Recent
years have witnessed changes in the epidemiology of encephalitis;
this has been due to changes in human demographics, increased
international travel and trade, microbial evolution, breakdown of
public health infrastructure due to war or natural disasters, and
deliberate release of pathogens. The emergence of West Nile virus
(WNV), a mosquito-borne encephalitic virus, in North America in
1999 demonstrated the ability of a virus to move and thrive into a
new geographical setting, and the closely-related Japanese enceph-
alitis virus continues to expand its geographic range in Asia and
the Pacific. The global increase in international trade and travel
has witnessed the unexpected appearance of previously unrecog-
nized etiologies of viral encephalitis, including cases of monkey-
pox encephalitis in the midwestern United States. The emergence
of Nipah virus, a paramyxovirus, in Malaysia, Singapore, and
Bangladesh, has represented the identification of a completely new
encephalitic virus. In some cases, viral pathogens not typically
associated with encephalitic illness, such as chikungunya virus and
chandipura virus, have been suggested to be causes of encephalitis.
Advances in medical care have allowed for greater numbers and
successes in transfusions and organ transplantation; however,
transfusions-and transplant-associated infections resulting in
encephalitis, including WNV, rabies virus, and lymphcytic chorio-
meningitis virus, are being increasingly recognized. Recent inten-
tional releases of infectious pathogens or toxins, as evidenced by
the use of anthrax in a bioterrorism event in the US, and the
release of ricin in Japan, resulting in acute neurologic illness, have
raised the possibility of other agents of encephalitis being used for
harmful purposes. Recent advances in neuroimmunology have
suggested that many cases of presumed viral encephalitis are in
fact autoimmune-mediated responses; principal among these has
been the recognition of anti-NMDA receptor antibodies as a fre-
quent cause of encephalitis. As global changes in population
demographics, trade and travel, and utilization of food and agri-
culture continue to occur, it is likely that we will witness ongoing
changes in the epidemiology of encephalitis. The continued emer-
gence of novel viral agents of encephalitis, the appearance of these
agents in new settings, the recognition of new routes of transmis-
sion of agents, and the identification of non-infectious etiologies of
encephalitis continue to challenge our laboratory diagnostic and
epidemiologic capabilities. However, these events also provide
new lessons that will hopefully pay dividends in improved surveil-
lance, diagnosis, and treatment of encephalitis.
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IS.3.6.002
Nodding syndrome in Uganda: prevalence, clinical
characteristics and management
R. Idro

Mulago Hospital/Makerere University College of Health Sciences,
Kampala, Uganda

Nodding syndrome is a poorly understood epidemic symptomatic
epilepsy and neurologic disorder affecting thousands of children
and adolescents in sub-Saharan Africa. To date the aetiology
remains unknown. The objective of this paper is to provide an
overview of studies of the syndrome in Uganda and in particular
the epidemiology, clinical features, natural history and manage-
ment.

IS.3.6.003
Parasitic infections of the nervous system – from coma to
epilepsy
E. Schmutzhard

Department of Neurology, Medical University Innsbruck, Innsbruck,
Austria

Parasitic, i.e. protozoal and helminthic, infections still account
for high short-term and long-term morbidity, neurological seque-
lae and mortality. Such parasitic infections may lead to acute
impairment of consciousness due to life-threatening encephalitis
or encephalopathy, epileptic seizures, epilepsy, and, frequently,
to cognitive impairment, impairment of development, of lan-
guage and higher cortical functions. Covering the entire field of
neuro-parasitology is impossible, therefore the lecture will con-
centrate on the acute care and management of cerebral malaria
(CM), detailling adjunctive therapeutic strategies based upon
recent scientific evidence, pathophysiologic considerations and
empiric experience, including management of brain edema in
CM (dexamethasone, osmotherapy, fluid management, glucose
management), choice of anticonvulsants for epileptic seizures
and status epilepticus (based upon recent findings of excitotoxic-
ity in CM), cognitive impairment and most recent findings of
hearing impairment and language development disturbeance in
African children after CM. Neurocysticercosis (NCC), being the
most important single cause of epilepsy in tropical countries and
being the most important helminthic infestation of the nervous
system, has been recently found to have a much larger global
impact affecting most of the Subsaharan African countries. For
this reason NCC will be discussed both with respect to most
recent diagnostic findings, the role of cysticercal antigen in the
CSF as a predictor of active NCC, the choice of anticonvulsants
as well as its spread due to changes in the social and economic
environment mainly in Subsahara Africa and Latin America. CM
and NCC are also seen in persons visiting relatives and friends,
migrants and immigrants as is also Strongyloides stercoralis
infestation, potentially leading to hyperinfection-syndrome, par-
ticularly in immuno-compromised patients. This lifethreatening
disease will also be briefly discussed since earliest possible recog-
nition/diagnosis is the only way to reduce the mortality rate of
well beyond 70%. Each of these three neurological diseases will
be introduced/hallmarked by an illustrative case vignette.

3.7 Cancer in a global perspective

Palliative Care in low income countries

IS.3.7.001
Palliative care: a missing development goal
L. Grant

University of Edinburgh, Global Health Academy, Edinburgh, UK

Though palliative care encapsulates the very essence of humane
care it is rarely considered a priority or funded accordingly.
Despite its need to address the large burden of disease in many
low income countries, culturally appropriate, holistic palliative
care provision (that includes effective pain and symptom man-
agement) is inconsistent, rarely integrated into mainstream health
systems, often delivered sporadically and very geographically
specific. In Africa 45% (21/47) of countries have no identified
palliative care activity, and only 9% (n = 4) have services
approaching integration with mainstream service providers.
Islands of excellence in palliative care delivery exist, but the pro-
cesses for scale-up to achieve national coverage are missing.
Over these past 5 years there is a new openness within many
Governments to provide adequate care for those who are dying,
but Ministries of Health note the lack of effective, persuasive,
evidence based models to champion the cause and illustrate how
such care can be delivered nationally in a cost effective and equi-
table way. The health gain of palliative care is not seen as equiv-
alent to the health gain achieved by childhood vaccination, or by
maternal and neonatal health care, or by instigating a malaria
programme. Therefore the task we have is to identify the most
strategic ways to influence national and local policy and main-
stream palliative care within national health systems. Through
two questions we will look at some of the critical issues –
1 Why has palliative care sat outside the system and how can it
be better integrated into the health system? Closing the inequi-
table gaps in global, regional and national patient outcomes –
such as those embodied in the health-related Millennium
Development Goals is dependent on the strategic strengthening
of the delivery capacity of health systems. The UN review
analysis of the MDGs in 2010 identified silo working as a
major obstacles to achieving the goals. The silo activity in pre-
vention and management of diseases has been mirrored in the
silo nature of the delivery of care at different stages of illness
creating dysfunctional and disjointed services disadvantaging
both patients and service providers.

2 What new and old innovations are viable for making a differ-
ence to care? The new public health approach to palliative
care includes the paradigm of palliative care, (he way that
death, dying and quality living toads death are conceptualised
in societies); the architecture of palliative care within a country
(policies, workforce education; information; medical products,
vaccines and technologies; financing; and leadership and gover-
nance) and the system delivery of such care at local level – the
service delivery (pain and other symptom management, patient
referral and pathways to care, staffing and skills, resources and
community engagement).

IS.3.7.002
Integrating palliative care and changing the values of health
care systems
M. Leng

Makerere University, Kampala, Uganda

Background Barriers to integrating palliative care within a
government institutional and academic setting include lack of
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knowledge, attitudes and values focused on curative care, poor
credibility and visibility for palliative care, stretched capacity
and strained systems. Institutions need ownership of sustainable
palliative care services that can change values and offer
leadership and clinical modeling.
Objectives To develop an integrated palliative care unit
(MPCU) within Makerere University situated in the department
of internal medicine in Kampala, Uganda. The aims of the
MPCU are: to develop a centre of excellence and model for
hospital based palliative care, to deliver clinical care to patients
and their families in the national referral hospital Mulago, to
enhance advocacy and raise credibility for palliative care, to
support and deliver education and training in palliative care and
to support and initiate research.
Methods MPCU was established in 2008. A 5 year strategic
plan is closely linked to a research agenda to underpin the
delivery of quality, evidenced based care. This integrated model
includes an innovative nurse link programme, mapping referral
pathways, undergraduate and postgraduate training programmes
and regional support for hospital based palliative care models to
act as hubs for sustainable palliative care.
Results Key steps and outcomes will be shared reflecting
training, integration, research and advocacy. This includes
evaluation of the nurse link model, review of the impact on
values and attitudes from education and clinical modeling,
increase in oral morphine consumption, development of research
capacity for the region and involvement in regional and
international mentorship and key international collaboration
with University of Edinburgh.
Conclusions Integrated, sustainable palliative care can be
delivered despite the constraints of resources and settings.
Palliative care can change the attitudes and values of
institutional settings and add quality to health care which then
impacts community based care.

3.8 Envenomation (stings and bites)

Snake bite envenomation: progress and challenges

IS.3.8.001
Burden of snakebite in Nepal: challenges and needs
S. Sharma1 and F. Chappuis2

1Department of Medicine, BP Koirala Institute of Health Sciences,
Dharan, Nepal; 2Geneva University Hospitals, Geneva, Switzerland

Snakebite is one of the most neglected public health issues in poor
rural communities living in the tropics. Because of serious misrep-
orting, the true worldwide burden of snakebite is not known.
South Asia is the world’s most heavily affected region, with
reported annual incidence and mortality rates up to 1,162/
100 000 and 162/100 000 in selected villages of southern Nepal,
where 80% of the population live in the rural areas. In the Tera€ı
plain (low-land), cobras and kraits are the most dangerous species
encountered (neurotoxic venom). Despite increasing knowledge of
snake venoms’ composition and mode of action, good understand-
ing of clinical features of envenoming and snakebite management
remains unsatisfactory in this region. Scarce resource limits the
access to life saving antivenoms. Field diagnostic tests for snake
species identification do not exist and treatment mainly relies on
the administration of empirically defined doses of antivenom that
does not cover all of the important venomous snakes of Nepal.
Poorly informed rural populations often apply inappropriate first-
aid measures and vital time is lost before the victim is transported
to a treatment center, where cost of treatment can constitute an
additional hurdle. Caregivers need better training and supervision,

and national guidelines should be fed by evidence-based data gen-
erated by well-designed research studies.

IS.3.8.002
Global epidemiology of snake-bite and update on treatment
D. Warrell

Department of Clinical Medicine, University of Oxford, Oxford, UK

Epidemiology Snake-bite epidemiology reflects contact
between humans and venomous snakes as determined by diurnal
and seasonal cycles in their activities. Although bites, deaths and
crippling sequelae are common in many tropical regions, the true
burden of human suffering attributable to snake-bite remains
uncertain. Annual global estimates of 2.5 million envenomings,
250 000 crippling sequelae and 85 000 deaths have been
suggested. Results of community-based national surveys avoid the
underestimation inherent in hospital-based data. The ‘Million
Death Study’ in India provided a direct estimate of 46 000 snake-
bite deaths in 2005. In Bangladesh, there are an estimated
590 000 bites and 6000 deaths from snake-bites every year. In
both countries, young age and rural occupation were risk factors.
Other areas of exceptional snake-bite incidence include the West
African savanna, South-east Asia especially Burma, New Guinea
and the Amazon basin. Epidemiological data can provide a sound
basis for community educational programmes aimed at changing
behaviour to reduce risk.
First aid treatment Many bites occur in remote locations
from where victims reach medical care only after difficult and
prolonged travel. Delaying systemic absorption of venom and
hence fatal respiratory paralysis or shock is a major aim of first
aid. The practicability and effectiveness of Sutherland’s pressure-
immobilisation method has been increasingly questioned.
However, the Monash pressure-pad method has many
advantages and deserves more study. In victims of Russell’s viper
bite in Burma, systemic envenoming was delayed, as assessed by
measurements of venom antigenaemia. The method appeared
safe and effective in a preliminary field trial. Inhibition of the
lymphatic pump by transcutaneously-absorbed glyceryl trinitrate
ointment reduced lymphatic clearance of venom and prolonged
life in rats and slowed lymphatic flow in humans. There is an
urgent need to deploy antivenom to peripheral health stations
and train health workers to administer it correctly and deal with
any reactions.
Hospital treatment Many countries lack guidelines for
clinical management and criteria for antivenom treatment. WHO
guidelines are available for only SEARO and AFRO regions.
Training of medical staff has also been neglected. National
antivenom producers in a few countries (e.g. Thailand, Australia,
Brazil and Costa Rica) have been successful in meeting the needs
of their countries and have achieved remarkable reductions in
snake-bite mortality. Recent improvements in antivenom design
and production have included the introduction of IgG refinement
by caprylic acid extraction which is less expensive than
conventional enzyme refinement. Caprylic acid has antiviral
activity and whole IgG may neutralise toxins more effectively
than IgG fragments. Camelid IgG contains 50% of small
molecules (Mw 15 kDa) that diffuse more rapidly into tissues,
bind to low Mw elapid neurotoxins and show greater
thermostability than equine/ovine IgG. In the future, assessment
of para-specific neutralisation of venom toxins by non-specific
antivenoms will employ proteomic/venomic protocols.
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IS.3.8.003
VAPAGuide – The free access Emergency Guide to
Venomous and Poisonous Animals
M. Bodio1 and T. Junghanss2

1Swiss Tropical & Public Health Institute, Basle, Switzerland; 2Section
Clinical Tropical Medicine, University Hospital, Heidelberg, Germany

The VAPAGuide – http://www.vapaguide.info/ – combines bio-
logical and clinical information for the management of enven-
omed and poisoned patients readily and freely accessible through
the internet.

The BIOLOGICAL SECTIONS of the VAPAGuide provide the
clinician the tools necessary to succeed in this difficult task of
identifying the culprit in clinical stress situations. The challenge
is to narrow down the possible culprits to the level necessary for
the management of a patient. Central to this process are the ani-
mal groups, assignment to which limits the possible number of
culprits substantially. A key to the animal groups and a picture
guide is provided. The biological section then branches out to
different pathways which can be followed according to the clini-
cal problem presented and the information available: Geographi-
cal distribution tables, biological charts (habitats, circumstances
under which accidents happen most commonly) and a biomedi-
cal database with detailed biological descriptions of the offend-
ers. Additionally, a morphological key is provided to identify
terrestrial snakes if they are brought along with the patient.

The CLINICAL SECTIONS of the VAPAGuide set out to pro-
vide a systematic approach to the clinical management of the hun-
dreds of species of venomous and poisonous animals dangerous to
humans on the basis of the current best evidence. The central
component of this unified approach at the level of each animal
group is the animal group-specific emergency flowchart. These
flowcharts lead the clinician through the relevant process. Starting
with the acute signs and symptoms with which the patient pre-
sents, each flowchart then branches out to the various possible
culprits and ends with the appropriate specific remedies (antiven-
oms) should they exist. The emergency flowchart guides the clini-
cian to the important clinical sections of the VAPAGuide:
1 The clinical flowchart for each animal group, which allows stag-
ing of the patient according to the severity of envenoming/poi-
soning caused by the individual culprits from the animal groups

2 The diagnosis & treatment sections for each animal group,
which provide the current best evidence for the management
of envenoming/poisoning caused by the important culprits for
each animal group

3 Antivenom lists (WHO antivenom list & MAVIN antivenom
index)

4 The medical database which provides the current best data on
which we can base our clinical management.

Track 4: Health systems and
resources

4.1 Health systems and integrated control
of diseases

4.1.1 Fostering resilience in health care
systems: Current scientific advances and
policy debates

IS.4.1.1.001
Community resilience in a system perspective and the
possible role of social capital
P.-O. Östergren, A. Almedom, G. Gavriilides and L. Olsson

Lund University, LUCSUS and Social Medicine and Global Health,
Malm€o, Sweden

The concept resilience is derived from systems theory and
describes the ability of a complex system to return to an adap-
tive mode, i.e. permitting full function and potential to growth,
after a substantial change in its environment. The stress-disease
model is a good example of this particular mode of thinking. It
describes the relation between the individual and the environ-
ment in terms of a complex system. The notion of social capital
was integrated into this perspective as an environmental aspect
in the 1990ies. The debate on the role of social capital for health
also created a growing interest regarding different communities’
ability to generate and maintain social capital. This development
could be seen as the ‘bottom-up’ development towards a model
for understanding resilience in individuals and communities. The
emerging models of system theories to describe the basic princi-
ples of how the universe, or at least our planet, works could be
seen as the corresponding ‘top-down’ development of a model of
resilience. Both the human organism and the system of the planet
Earth represents systems which are fairly easy to identify as a
system with clear boundaries. However, it is very clear that we
need a different model for understanding sustainability and resil-
ience regarding the human ecological system; the system of the
human organism is too limited to be helpful for this and the sys-
tem of the planet Earth is too large. In other words, there seems
to be a need of a theoretical framework filling the gap between
the ‘micro’ system represented by the individual and the ‘macro’
system represented by the planet Earth, in order to better under-
stand fundamental causal mechanisms behind community resil-
ience to e.g. global warming or natural disasters. The
introduction of the three-dimensional model of the human eco-
system by the Brundtland commission (1987) addresses this
dilemma with an ecological, one economical and one social
dimension of sustainability, and implicitly three corresponding
subsystems of the human ecological system. The usefulness of
this model has been challenged whether the concepts of eco-
nomic or social sustainability/resilience are meaningful tools for
guiding action in the real world. It is the position of the authors
that the three ‘meso’ systems suggested by the Brundtland com-
mission represents a promising step forward, and that the chal-
lenges could be used for exploration of its theoretical and
empirical strengths and limitations. An example of social capital
and community level health is given to illustrate this.
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IS.4.1.1.002
Ambition, complexity and resilience in the pursuit of global
health goals
S. Dekker

Department of Social Sciences, Griffith University, Nathan, QLD,
Australia

The pursuit of ambitious goals in international development, like
the Millenium Development Goals, is virtually always accompa-
nied by a difficulty in measuring and crediting success (or, for
that matter, failure). We are capable of stating goals and devel-
oping interventions that work well on paper or whose properties
we understand in principle or in isolation. But once fielded in
dynamic, complex circumstances, the connections of these inter-
ventions proliferate, their interactions and interdependencies
multiply, their complexities mushroom. When things go wrong,
or don’t go as planned, our analyses of such breakdowns can
remain depressingly linear and componential. We focus on the
broken part, on blameable properties, such as local belligerents
or errant governance, and on salvegeable reputations. Societal
complexity quickly outpaces our understandings of how inter-
ventions in complex systems work or fail. A rigorous under-
standing of complex systems is possible, however, and with it an
understanding of what it takes to create interventions that are
resilient, rather than just robust (i.e. work as predicted/designed).
In complex systems, our actions control very little, but influence
almost everything. Complex systems are large, interconnected,
open systems: the environment is ‘folded in’ as it were, affecting
virtually every component in its own way. Bad or good things
are not the result of individual component behavior, but emerge
from the interaction between components (and environment).
Such effects are non-linear: cause-effect relationships are not pro-
portional (small fluctuations can be either amplified greatly, for
example, or dampened into non-existence). Descriptions of com-
plex systems are forever incomplete and ‘true’ only from a par-
ticular vantage point. Different descriptions reveal and obscure
different things about the system and cannot be reduced to each
other. The notion of success and failure in complex systems,
such as the pursuit of millemium goals to 2015 and beyond, can
become a more honest ingredient of international development if
complexity is taken seriously and rigorously. Research elsewhere
shows that interventions in complex systems need to be engi-
neered to be resilient, not just robust. Resilience means the
capacity to recognize, adapt to (or even absorb) challenges and
disruptions that push the original intervention beyond what it
was designed to do, or outside of the circumstances in which it
was designed to work. This talk will discuss several properties of
resilience that may make interventions so.

IS.4.1.1.003
Resilience in Post-2015 health and social systems
A. Almedom, P.-O. €Ostergren, G. Gavriilidis, D. O’Byrne and L. Olsson

Lund University, Center For Sustainability Studies, Lund, Sweden

Target-oriented health policy and practice have long traditions in
international health and tropical medicine. The last century saw
‘Health for All by the Year 2000’ transition to ‘Health for all in
the 21st Century’, and the Millennium Development Goals
(MDG) 2005–2015. The goals, targets and indicators reduce
complex health and social systems’ realities to mere descriptive
statistics.

Public health, community health and community/social devel-
opment are intertwined complex systems and sub-systems that
are inter-connected and therefore inter-dependent. MDG and

their successors require in-depth narrative interpretations of the
numbers. This paper presents a case study from Eritrea where
community health and social development followed process-ori-
ented trajectories under dire conditions of war and displacement
during the 1970s and 1980s, and yet fulfilled the Alma Ata aspi-
rations for community participation. Post-independence, Eritrea
achieved six out of eight MDG ahead of time; and finds itself
grappling with the two remaining MDG in fundamentally far-
sighted ways. Community-based organization, management and
delivery of health care services have traditionally included for-
mal, informal and creative combinations of the two types of sys-
tems. Using Eritrea as a case study, and citing other examples,
this paper will address the following questions that are of wider
importance and relevance to Post-2015 health, social develop-
ment, and sustainability goals:

1 How do community-based social systems contribute to human
health and wellbeing?

2 Do such systems and subsystems generate social capital (as
indicated by social trust, reciprocity, meaningful participation,
informal social control, and collective efficacy); and/or access
social capital that originates in responsive formal systems of
health care service delivery?

3 What are the foundations of community resilience, and how is
it manifested and operationalized in interconnected health and
social systems and sub-systems?

The paper draws on ongoing discussions that are taking
place in the context of Post-2015 One World development
Goals (OWG) featuring community resilience as a distinct and
yet over-arching goal. The process of developing targets and
indicators that are foundational, manifestational, and opera-
tional is discussed in the light of evidence and theoretical
insights gleaned from a systematic scientific review of scholarly
publications, augmented by reviews of the grey literature
wherein resilience policy and implementation issues continue
to be documented.

It is argued that while setting goals, targets, and indicators for
Post-2015 OWG specific to health and social systems may effec-
tively galvanize political will and resource allocation for health,
broadly defined; underlying counter-resilience policies and prac-
tices that perpetuate systems’ vulnerability may persist due to the
real traps of poverty, rigidity, or inability to learn. The key to
resilient systems and sub-systems of public health and social
development is openness to learn, co-learn (and also to unlearn
as and when necessary), in order to maintain positively adaptive
trajectories that are responsive to local community needs and
priorities.

IS.4.1.1.004
Shocks and consequences: bolstering systems resilience
S. Flynn1

1Department of Political Science, Northeastern University, Boston, MA,
USA

Escalating losses associated with unexpected events such as natu-
ral disasters are focusing attention on new approaches to reduc-
ing damages and mitigating consequences. Whereas the
dominant paradigm for the past several decades has centered on
risk analysis to inform prevention and protection measures, new
emphasis is now being placed on bolstering resilience. Further,
when systems are severely compromised or fail under conditions
of extreme stress, a surge of resources are often brought to bear
to restore those systems. In other words, shocks can create a tac-
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tical opportunity to make investments and to enact changes that
may be more difficult to accomplish through the typical formal
development planning process. Rather than planning as though
major goals can be achieved along a linear track, planners who
focus on resilience see shocks as inevitable and providing ‘leap-
frog’ opportunities for enhance the design and operation of criti-
cal systems. This talk will draw on the example of Hurricane
Sandy that severely damaged critical infrastructure in the metro-
New York region in November 2012 and will outline how an
emphasis on resilience can create nonlinear opportunities for
achieving milestones.

4.2 Health financing

Health systems financing: Paying for performance
and improving financial access

IS.4.2.001
Paying for performance: how effective is it?
A. Fretheim1 and S. Witter2

1Norwegian Knowledge Centre for The Health Services, Global Health
Unit, and University of Oslo, Oslo, Norway; 2University of Aberdeen,
Scotland, UK

Paying for performance is widely believed to be an effective
means of influencing professional behaviour – across sectors.
Over the last decade, results based financing has been extensively
promoted as a strategy for health care improvement, both in
terms of quality and productivity. The World Bank, national
governments and non-governmental organizations have
embraced this strategy as a means of strengthening health sys-
tems and increasing access to care in low- and middle income
countries. Performance based payments may be targeted at any
level of the health system: the individual health worker, teams of
health workers, health facilities, districts or even national
governments. The schemes vary in their design, e.g. in terms of
goals (improving quality, productivity or equity), targets (tuber-
culosis case detection, vaccination coverage, skilled attendance
during deliveries), whether payments conditioned on perfor-
mance constitute a large or small proportion of the total pay-
ments, the level of performance payments etc. Although common
sense and economic theories may support the idea that perfor-
mance based payments improve performance, sceptics have ques-
tioned whether this is true in practice, and also whether adverse
consequences of performance based payment-strategies may out-
weigh potential gains. It is therefore important to evaluate the
impact of such performance based financing schemes. The global
body of evidence on the effectiveness needs to be reviewed to
improve our understanding of the impacts such programs are
likely to yield. We prepared a systematic (Cochrane) review of
comparative effectiveness studies of pay for performance schemes
conducted in low- and middle income countries. Applying non-
strict inclusion criteria, we identified nine studies, most of which
were unpublished. Since the majority of studies employed weak
study design, the risk of biased results was high. Various forms
of service utilization were most commonly used as outcome mea-
sures, e.g. vaccinations and institutional deliveries. The results
were inconsistent across studies, often ranging from negative to
positive effects. We rated the quality of the identified evidence as
low or very low, meaning that we have little confidence in the
validity of the findings. Consequently, the current evidence base
is too weak to draw any general conclusions about the effective-
ness of pay for performance in health care delivery systems in
low- and middle income countries. Several impact evaluations
are currently underway, including experimental studies. Thus,

we can expect that our knowledge about the effectiveness of
these strategies will improve considerably in the coming years.

4.3 Research capacity development

4.3.1 International support for strengthening the
capacity of universities in the south to do research
and research based education

IS.4.3.1.001
A practical and systematic approach to collaborative
institutional capacity strengthening based on evidence and
experience
I. Bates1, A. Boyd2, H. Smith1, G. Aslanyan3 and D. C. Cole4

1Liverpool School of Tropical Medicine, UK; 2Manchester Business
School, UK; 3TDR, WHO, Geneva, Switzerland; 4University of Toronto,
Canada

Background Formulating a general approach for planning
capacity strengthening (CS) activities in low and middle income
countries (LMICs) is complex because each programme is unique
and quality evidence to guide planning is scarce. Funder-
commissioned CS evaluations may contain useful information
but lessons have generally not been synthesized or shared. CS
efforts usually begin with a ‘needs assessment’ but this starting
point ignores two critical steps on the pathway to change -
defining expected outcomes and describing the optimal capacity
needed to achieve the outcomes.
Methods We have used established research methods to
extract information from peer-reviewed publications on CS
evaluations. We have also systematically analysed funding
agencies’ reports of CS evaluations and surveyed and interviewed
agencies’ representatives. We identified whether the evidence we
extracted referred to CS of individuals, institutions or networks;
we described the frameworks, indicators and processes used in
the evaluations. We used this evidence combined with our
extensive experience of CS in LMICs to design an evidence-
based, 5-step approach for planning and evaluating CS
programmes. We tested this approach in different LMIC
contexts and demonstrated its transferability. The 5-steps
comprise: define the goal/objectives of the CS effort, describe the
optimal capacity needed to achieve the goal/objectives, determine
existing capacity gaps compared to the optimal, devise an action
plan to fill the gaps with monitoring indicators, and adapt the
plan and indicators as the programme matures.
Results and Discussion We identified 593 peer-reviewed
publications that focused on CS evaluations. 31 (5%) were
primary studies; only four were from LMICs. Analysis of
funding agencies’ reports showed that evaluation frameworks
were diverse, usually not theory-based and were often geared
towards monitoring funder’s own performance. Quantitative and
qualitative monitoring indicators were used though few would
meet SMART criteria, particularly at the institutional and
network levels. We learnt that to manage expectations, avoid
potential tensions and maximise learning, funders, evaluators
and programme implementers should participate in CS planning
and evaluation, and sustainability plans should be incorporated
from the outset. Our evidence-based 5-step pathway involves
ongoing participation of stakeholders and incorporates regular
learning opportunities. It focuses on institutional processes as
well as individuals and the wider system in which the institution
operates. It defines the goal/objectives and describes the optimal
capacity required prior to the needs assessment, and produces a
measurable and flexible action plan to bridge capacity gaps.
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4.3.2 Global health education beyond 2015: what
kind of professionals do we need to face future
challenges?

IS.4.3.2.001
tropEd Session: Global health education beyond 2015: what
kind of professionals do we need to prepare to face future
challenges?
N. Casamitjana1, A. Hoffmann2, P. Hill3 and S. Kratochwill4

1Barcelona Institute For Global Health – University of Barcelona,
Barcelona, Spain; 2Swiss Tropical & Public Health Institute, Basel,
Switzerland; 3School of Public Health, University of Queensland,
Brisbane, Australia; 4University Hospital of Heidelberg, Heidelberg,
Germany

Over the past three decades, postgraduate education in our field
has been in a state of continuous change, transforming from
‘tropical medicine’ to ‘international health’ and more recently to
‘global health.’ The evolution has gone beyond the topics stud-
ied. In response to new global realities that shape our needs, pri-
orities and interests, we have seen new demand for health
education and new methods of learning and teaching. Today, as
universities and other institutions that offer training and educa-
tion programmes face serious funding challenges and institu-
tional re-organisations, they also face major changes in the
profile and background of their students, the way students
approach their studies and the type of organisations hiring grad-
uates. There is an increasing demand for continuing education,
both in specialised professional and technical areas and in ‘soft
skills,’ like management, leadership, communication and advo-
cacy. Like many other disciplines, global health must adapt to
meet new demands and challenges. As we know, the burden of
disease is shifting. Many countries are now confronting an
increase in non-communicable diseases while still dealing with a
heavy burden of infectious disease. Issues of equity in access to
health are increasingly problematic, in low and middle income
countries as well as in high income countries, where vulnerable
populations remain at risk. In the north, academic institutions
have been educating health professionals to take on the lack of
training and capacity in the south. But in reality there is increas-
ing capacity for training at the local, national and regional level
in the south. Sharing knowledge between all actors is becoming
a great opportunity. And at the same time, new modalities, such
as distance learning or Massive Open Online Courses (MOOCs),
can extend their reach far beyond a classroom at low or no cost
to the student. How is the global public health community
responding to these changes? In postgraduate education? At the
institutional level? At a tropEd network level? At a global level?
What is the role of academic institutions in international/global
health, and how are stakeholders (students, alumni, employers)
shaping new programmes that adequately respond to new
demands and anticipate new challenges ahead? How will the
post-2015 agenda influence what we learn and teach in postgrad-
uate global health programmes? tropEd, the International net-
work for Education in International Health will present a
roundtable discussion and debate around these questions.

4.5 Health systems in conflict and disaster areas

IS.4.5.1.001
Governance for health by the state, with the state, for the
state, beyond the fragile state: the case of Ha€ıti
P. Hill1, M. Michael2, E. Pavignani1 and G. Oliver3

1University of Queensland, School of Population Health, Brisbane, Qld,
Australia; 2Independent Public Health; 3School of Political Science and
International Studies, University of Queensland, Brisbane, Qld,
Australia

Introduction With 2015, the end-date for achieving the
Millennium Development Goals (MDGs), nearing, the focus in
the development community has increasingly been on fragile and
conflict affected states, and the challenges they face in achieving
the goals. Research on health services in six fragile states points
to the limited reach of State functions for governance in the
health sector, with the Minist�ere de Sant�e et de la Population
(MSPP) in Ha€ıti having direct control over only 15–20% of
health facilities. Despite this, there is evidence of extensive
health services activity beyond the reach of the state, and
evidence of current or potential functions that could be
harnessed for the governance of health, and complementing the
development of capacity within the MSPP.
Material and Methods The analysis is based on a
documentary and policy review, combined with 45 key
informant interviews undertaken during a field visit in 2011.
Results and Conclusions While there is no universally
accepted definition of governance, we adopt Pierre and Peters’
(2000) perspective that it addresses ‘the whole range of
institutions and relationships involved in the process of
governing’. The Ha€ıti case study analysis points to four
categories of governance mechanisms evident in the health
sector. Firstly, the exercise of governance processes through the
MSPP as a direct instrument of the Ha€ıtian State. Secondly,
those processes that provide governance through other bilateral,
multilateral or non-governmental agencies in partnership with
the State; and thirdly those undertaken by other agencies, but in
place of the State. The fourth category of governance
mechanisms arise in the absence of the State, ensuring partial
provision of health services, the development of local norms,
structures and relationships. These ground governance in grass-
roots civil society, and offer development planners the promise
of bottom-up community governance that may complement the
top-down extension of effective state-building.

4.6 Health and the environment

Architecture and health

IS.4.6.001
Architecture and health
J. Knudsen1, B. G. Knols2, R. Bruun1 and L. von Seidlein3

1The Royal Danish Academy of Fine Arts, Schools of Architecture,
Copenhagen, Denmark; 2In2Care BV, Wageningen, The Netherlands;
3Menzies School of Health Research, Global Health, Casuarina, Northern
Territory, Australia

Discomfort is the single most prominent reason why people in
hot and humid countries neglect using bednets. An interdisciplin-
ary group consisting of architects, entomologists and epidemiolo-
gists will discuss the current vector control interventions, the
concept behind a comfortable indoor climate, compare and con-
trast buildings in Africa and Asia in respect to their indoor cli-
mate characteristics and finally, show how state-of-the-art 3D
modelling can predict climate characteristics and help to opti-
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mize future buildings. How can we make low-cost housing in
tropical climates not only healthy but also climatically comfort-
able enough for people to use a bednet? Current vector control
programs aim to prevent the access of vector to the human host.
This can be achieved through screened windows, closing of eaves
and insecticide treated bednets. All of these interventions have
an effect on the indoor climate. Temperature, humidity and air-
flow are critical for a comfortable climate. Air-conditioning and
fans allow us to control indoor climate, but many people in
Africa and Asia who carry the brunt of vector-borne diseases
have no access to electricity. Many houses in the hot, humid
regions of Asia have adapted to the environment, they are built
of porous materials and are elevated on stilts features, which
allow a comfortable climate even in the presence of bednets and
screens. In contrast, many traditional African buildings are built
on the ground, have brick or mud walls which minimize airflow.
Indoor cooking increases the temperature, screens and bednets
minimize airflow, and as a result, many residents prefer to sleep
outdoors during the hottest period of the year, defying the pur-
pose of powerful interventions such as bednets and screens.
Good housing forms the basis for good health as is shown by
the fact that ca. 70% of all infectious diseases in the tropics,
including malaria, are acquired in and around the domicile.

IS.4.6.002
How can we make low-cost housing in tropical climates not
only healthy but also comfortable?
L. von Seidlein

Menzies School of Health Research, Global Health, Casuarina, Northern
Territory, Australia

How can we make low-cost housing in tropical climates not only
healthy but also climatically comfortable enough for people to
use a bednet? Current vector control programs aim to prevent
the access of vector to the human host. This can be achieved
through screened windows, closing of eaves and insecticide trea-
ted bednets. All of these interventions have an effect on the
indoor climate. Temperature, humidity and airflow are critical
for a comfortable climate. Air-conditioning and fans allow us to
control indoor climate, but many people in Africa and Asia who
carry the brunt of vector-borne diseases have no access to elec-
tricity. Many houses in the hot, humid regions of Asia have
adapted to the environment, they are built of porous materials
and are elevated on stilts features, which allow a comfortable cli-
mate even in the presence of bednets and screens. In contrast,
many traditional African buildings are built on the ground, have
brick or mud walls which minimize airflow. Indoor cooking
increases the temperature, screens and bednets minimize airflow,
and as a result, many residents prefer to sleep outdoors during
the hottest period of the year, defying the purpose of powerful
interventions such as bednets and screens. Good housing forms
the basis for good health as is shown by the fact that ca. 70% of
all infectious diseases in the tropics, including malaria, are
acquired in and around the domicile.

4.7 Unexpected observations in global health: A
call to report and react!

IS.4.7.001
Is multiple micronutrient fortification safe for young
children?
S. Filteau

London School of Hygiene and Tropical Medicine, London, UK

The Chilenje Infant Growth, Nutrition and Infection (CIGNIS)
trial, conducted in Lusaka, Zambia, was designed at a time
when HIV-infected women were being advised to stop breast-
feeding once ‘acceptable, feasible, affordable, sustainable and
safe (AFASS)’ replacement foods were available in order to mini-
mise mother-to-child HIV transmission. This was also at the time
when the World Health Organization published their revised
estimates of nutritional requirements for young children. We rea-
soned that few Zambian women could afford replacement foods
from birth and also that early exclusive breastfeeding was essen-
tial in their environment to prevent child mortality. However, by
age 6 months the infant’s intestine and immune system have
developed so that replacement AFASS foods may be possible.
We therefore provided 743 infants, from age 6 to 18 months,
with a locally produced food either richly fortified to meet all
known nutritional requirements or containing only basal micro-
nutrient levels from the bulk ingredients. The richly-fortified
food had several benefits for iron status: decreased anemia,
increased serum ferritin, and decreased serum transferrin recep-
tors. However, the richly-fortified food had only modest effects
on the trial primary outcome, stunting, decreasing it only among
the subgroup of non-breastfed infants of HIV-infected mothers.
The richly-fortified food had adverse effects on several secondary
outcomes: increased hospital referral among children of HIV-
infected mothers, increased lower respiratory tract infections
diagnosed among all infants at scheduled visits, and increased
intestinal permeability among all infants at 18 months. The trial
primary paper was sent to several journals which did not send it
for review, possibly because a trial, even if large and generally
sound, with null or negative results does not seem very interest-
ing. It was eventually published in PLoS One in 2010. Three
years later a similar multiple micronutrient fortification trial con-
ducted in Pakistan showed similar improved iron status, mar-
ginal effects on stunting, and increased diarrhea and respiratory
morbidity. This paper did not cite the CIGNIS trial which is odd
since the authors conducted a systematic literature search using
terms and a time frame which should have found several CIG-
NIS trial publications. We are concerned that the neglect of our
surprising results of harm from providing multiple micronutri-
ent-fortified complementary/replacement food has resulted in a
further similar trial showing harm to another group of children.
We encourage publication of negative or null trial results in high
impact journals and the inclusion of such results in reviews
which form the basis of further trials.

IS.4.7.002

Vitamin A supplementation – an intervention which may
have changed effect over time
A. Fisker

Research Center for Vitamins and Vaccines, Bandim Health Project,
Statens Serum Institut, Copenhagen, Denmark

Vitamin A supplementation trials in the 1980’s and early 1990’s
demonstrated large survival benefits of 4–6 monthly vitamin A
supplementation (VAS) in children aged 6–59 months. Based on
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meta-analyses of these trials showing a 23–30% reduction in
child mortality, VAS is provided to millions of children in low-
income countries. However, even among the original studies the
effect of VAS was heterogeneous: Among the original eight trials
two trials found no beneficial effect. Most trials were conducted
prior to the roll-out of the vaccination programme, and many
studies indicate that the effect of VAS varies by vaccination sta-
tus. Thus, the beneficial effect seen in the original trials may no
longer be evident in the context of widespread vaccination.
Indeed, in the world’s largest randomised trial where 1 million
Indian children were randomised to VAS, the authors found no
effect of VAS on all-cause mortality. Nevertheless, to utilise
scarce resources in the most efficient way, it is recommended
that VAS should be provided at vaccination contacts. The effect
of providing VAS at vaccination contacts has never been tested
in a trial with mortality as outcome. Between 2007 and 2011 we
conducted a randomised controlled trial of VAS at vaccination
contact in Guinea-Bissau. Among 7587 children enrolled, we
found no effect of VAS at vaccination contacts on overall mor-
tality: mortality rate ratio (MRR) comparing VAS versus placebo
recipients: 1.02 (95% CI: 0.69; 1.51). The effect differed signifi-
cantly between boys [MRR = 1.71 (95% CI: 0.96; 3.06)] and
girls [MRR = 0.62 (95% CI: 0.35; 1.09)] (P = 0.01 for interac-
tion between VAS and sex). Thus recent studies contradict that
the effect of VAS is uniformly beneficial. Though VAS may have
been associated with large benefits when the coverage of other
interventions was low, VAS may no longer be associated with an
overall beneficial effect and even cause harm in subgroups. There
is a need for more randomised trials to ensure an optimal evi-
dence-based VAS policy.

IS.4.7.003
Micronutrient interactions: friend or foe?
F. Wieringa1 and M. Dijkhuizen2

1Institut de Recherche pour le D�eveloppement, UMR-204 NutriPass –
Prevention of Malnutrition, Montpellier, France; 2Department of
Nutrition, Exercise and Sports, University of Copenhagen, Frederiksberg,
Denmark

Micronutrient deficiencies affect millions of women and children
worldwide and have a great impact on health and development.
For example Vitamin A and zinc deficiency are being associated
with >1 million child deaths annually, and iron deficiency in
early childhood with lasting deficits in cognitive development.
No wonder many programs have been designed to address
micronutrient deficiency in vulnerable groups. Most of these pro-
grams however are focused on only one micronutrient at a time,
and are often implemented as top-down programs not well inte-
grated with other health interventions. Perhaps unfortunately,
micronutrients seldom function alone. For most metabolic path-
ways, multiple micronutrients are essential. Therefore, interac-
tions among micronutrients become important, as
supplementation or deficiency of one micronutrient can affect
the function or utilisation of other micronutrients, and limit the
flux of a whole metabolic pathway. And these interactions some-
times lead to unexpected results. Health interventions targeting
micronutrient deficiencies have taken too little notice of micro-
nutrient interactions, or tend to ignore them. For example, in the
1980’s, a beneficial effect of vitamin A on hemoglobin concen-
trations was reported. Studies showed that the prevalence of ane-
mia was more effectively reduced when iron and vitamin A were
combined. This is great in terms of anemia prevalence reduction.
However, unexpectedly, later studies showed that total body
iron was not affected. When these results are put into the con-
text of metabolism instead of focusing just on anemia as out-

come, this is a cause of great concern. In a developing child, iron
is essential not only for erythrocyte formation but also for brain
development. So it follows that providing only vitamin A, with-
out additional iron, could very well shunt essential iron away
from brain development towards hemoglobin formation, actually
rendering children more deficient for iron, by stimulating eryth-
ropoiesis. Today, millions of children receive a high dose of vita-
min A twice a year, but how this affects cognitive development
is unknown, as hardly no research is conducted in this area. But
it is not only vitamin A which affects iron metabolism. Inversely,
iron appears to affect vitamin A metabolism. A study including
iron, zinc and vitamin A supplementation in infants between 5
and 11 months of age unexpectedly showed a redistribution of
vitamin A from circulation towards liver stores after iron supple-
mentation, raising questions on the impact of providing iron sup-
plements in infants on health and survival. Health programs
aimed at alleviating micronutrient deficiencies should be more
aware of possible interactions, not only on the level of absorp-
tion, but especially at functional level. Too many earlier health
programs, although well-meant, turned out to have side-effects
not anticipated at start-up. Also, we are probably losing many
opportunities for synergistic effects on health because we keep
on ignoring interactions between micronutrients.

4.8 Global and International Health

4.8.2 Putting the WHO Code of practice on
international recruitment of health personnel into
policy and practice

IS.4.8.2.001
The Belgian development cooperation stakeholders’
Charter on the recruitment and support to the
development of HRH in partner countries
E. Paul

Universit�e De Li�ege, Belgium

The WHO Global Code of Practice (CoP) on the International
Recruitment of Health Personnel is a voluntary code that intends
to find a balance between health workers’ right to migrate, and
people’s right to have access to health services. In view of sup-
porting the implementation of the CoP in Belgium, the working
group on human resources for health (HRH) of the Belgian plat-
form for international health ‘Be-Cause Health’ has elaborated a
Charter on the recruitment and support to the development of
HRH in partner countries. The Charter targets the ‘Southern’ ele-
ments of the CoP and aims to better harmonise, increase efficiency
and render more equitable the practices of Belgian development
cooperation actors in the field of recruitment and support for the
development of health workers from partner countries. The Char-
ter has been elaborated through a participative process and to
date, it has been signed by 16 member organisations of Be-Cause
Health (cooperation agencies, NGOs, consultancy firms and aca-
demic institutions). In signing this Charter, the organisations
engage to make their best effort to respect, within the limits of
their respective mandates, a number of principles which aim: (i)
on the one hand, to actively support the capacity building of
health workers and to reinforce sustainable health systems; and
(ii) on the other hand, to limit the negative consequences that the
international recruitment of health workers from partner coun-
tries might have on local capacity. Guiding principles will be
implemented on a case by case basis, taking due account of the
fields of operation of the signatory organisations. The Charter
comprises a number of principles with regards to: (i) partnerships
and harmonisation; (ii) policies and development plans for HRH;

© 2013 John Wiley & Sons Ltd, 18 (Suppl. 1), 7–5136

Tropical Medicine and International Health volume 18 suppl 1 pp 7–51 september 2013

Abstracts of the 8th ECTMIH and 5th CSBSP



(iii) training; (iv) recruitment; and (v) within our field in Belgium.
Its implementation will be followed via a monitoring & evalua-
tion matrix which will enable to follow-up the respect of commit-
ments by signatories. In addition to framing our signatory
members’ support to HRH development, our Charter is used for
lobbying in favour of HRH at various events. We hope it is only a
first step and will encourage similar initiatives in partner countries
(DRC has already shown its interest) as well as with respect to
the ‘Northern’ elements of the CoP in Belgium.

IS.4.8.2.002
European project to sensitize European policy makers and
other relevant stakeholders on the implementation of the
WHO Code of Practice on the International Recruitment of
Health Personnel
L. Mans

Wemos Foundation, Amsterdam, The Netherlands

In the lead up to the eventual adoption of the WHO Code of
Practice on the International Recruitment of Health Personnel
(CoP), European NGOs have been closely involved at both
national and international level to raise the issues of fair
recruitment, retention strategies, data sharing, freedom of move-
ment and the right to work, as well as the obligation by states to
provide essential health care for all its citizens. After CoP adop-
tion by WHA in 2010, for European Civil Society Organizations
(CSOs) a number of new challenges have come to the forefront
in relation to health workforce mobility. First, their role as advo-
cates has changed to one of cooperation and promotion of the
CoP at national level at a time that national health systems are
under pressure for budget cuts because of economic austerity
measures. Secondly, as a result of the treaty of Lisbon that facili-
tates mobility of employees within the EU as well as more strin-
gent EU migration policies, the attention has now shifted
towards internal imbalances within the distribution of health
workers in the EU. Thirdly, the NGOs involved in health work-
force migration often have a background in international devel-
opment cooperation. It is a serious effort to unite organizations,
which also work on health system sustainability at national level,
like patient federations, labour unions and professional associa-
tions. From the government side several ministries should be
involved in the matter, e.g. foreign affairs, health, education,
labour, and migration. This needed multi-sectoral approach has
proven challenging but feasible. The ‘Health Workers for all and
all for Health Workers’ project takes up these challenges in a
partnership bringing together civil society actors from eight EU
countries (Belgium, the UK, Italy, Germany, Poland, Romania,
Spain and the Netherlands) and supported by the European
Commission. Advocacy activities of this partnership – carried
out in alignment with WHO – include the development and dis-
semination of tools for policy analysis (as users’ kits, stakeholder
analysis and a collection of best practices) and the creation of a
community of practice of national and international stakeholders
(through workshops at national and European level, the involve-
ment of health workers representative bodies and through the
launch of a Call to action), in order to achieve a sustainable
health workforce.

IS.4.8.2.003
Why Sub-Saharan African health workers migrate to
European countries that do not actively recruit: a
qualitative study post migration
A. Poppe1, E. Jirovsky2, C. Blacklock3, P. Laxmikanth3, S. Moosa4,
J. Maeseneer1, R. Kutalek2 and W. Peersman1

1Ghent University, Belgium; 2Medical University, Vienna, Austria;
3Oxford University, UK; 4University of Witwatersrand, South Africa

Background International migration of healthcare workers
has sustained the human resources crisis in many countries in
sub-Saharan Africa. The flow of health professionals from
developing to developed countries is considered a main
contributor to the further weakening of already fragile health
systems, and therefore considered problematic. Today, nearly all
sub-Saharan African countries show increasing outflows of
health workers, while also the variety of destination countries
has largely expended. Despite the evolution in the variety of
involved countries, literature still almost solely focuses on
migration to the UK, US and Canada. Studies on migration to
countries that do not actively pull sub-Saharan African health
workers are lacking.
Objectives To explore the reasons for migration of health
workers from sub-Saharan Africa to Belgium and Austria,
European countries without a history of active recruitment in
sub-Saharan Africa.
Methods Data were collected using semi-structured
interviews. Twenty-seven health workers were interviewed about
their migration experiences. Participants had to fit the following
inclusion criteria: born in sub-Saharan Africa, completed a basic
medical training in sub-Saharan Africa and live in Belgium or
Austria. Participants did not have to work as a health
professional in Belgium or Austria.
Results Both Austria and Belgium were not shown to be
target countries for the health workers. They instead arrived
there by circumstance, rather than choice. Migration proved to
be the outcome of different primary and surrounding factors.
Three primary reasons for migration were reported: (i)
educational purposes; (ii) political instability/insecurity and (iii)
family reunification. Those who left for educational purposes
often reported that their migration decision can be framed
within a search for a better life, either in their country of origin
when they return, or in Europe if they plan to stay. Participants
who left because of political instability/insecurity and family
reunification emphasize the involuntary or compulsory character
of their migration.
Conclusions Results highlight the importance of the broader
economic, social and political context in which migration
decisions are made. Factors transcending those at job level
proved to be more important drivers for migration than strictly
job-related reasons. Even when job-related factors were involved,
they were not vital.

IS.4.8.2.004
The HRH Charter and the Belgian Development Agency:
from theory to practice
S. van Bastelaere

Belgian Development Agency, Brussels, Belgium

Belgian Development Agency BTC was created in 1999 when
corruption scandals hit the former General Administration for
development cooperation AGCD. The Agency was assigned the
responsibility of executing the development interventions for the
Belgian Government in 18 partner countries. Rome, Paris, Accra
and Busan have been key moments in reorienting the develop-
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ment interventions, putting on top of the agendas ‘effectiveness’
as a leading principle for aid. The World Health Assembly of
May 2010, adopting the Voluntary code of practice on interna-
tional recruitment, after years of tough negotiations, was the
starting point for a group of Belgian stakeholders to transform
this code in a more binding charter. Belgian Development
Agency was highly involved in the consultation rounds and
signed on 27/11/2012 the Charter. How does BTC convert the-
ory into practice? With regards to ‘partnership and harmonisa-
tion’, the Federal Public Service of Foreign Affairs is the
privileged and most important partner in the policy and political
dialogue and development of the long-term vision. However
BTC representatives and experts contribute within their attribu-
tions to the policy dialogue on HR. With regard to ‘policies for
HRH and HRH development plans’, BTC is directly involved in
the strengthening of de HR Departments of the Ministries of
Health in Burundi, Senegal, Niger, Mozambique, Bolivia,
Uganda and Rwanda. In Mozambique, RDC, Burundi, Niger
and Rwanda, the BTC contributed actively to the development
of the HR development Plan. In Burundi, Rwanda and Benin
BTC is involved in various motivation strategies of staff, includ-
ing the performance based financing of the delivered services in
the health sector, aiming at better quality services. In all coun-
tries a special focus is on retention strategies. With regard to
‘training’, the scholarship program of BTC for the 18 partner
countries was re-designed: full focus now on new priorities: sec-
tor concentration, regional concentration, priority on strengthen-
ing local and regional training institutes as service providers, full
ownership and result based approach in the scholarship pro-
grams of Senegal, RDC, Benin, Burundi, Uganda. In Burundi
BTC has a specific intervention on the paramedical training. In
Rwanda, BTC is starting up his support to a Capacity Develop-
ment Pooled Fund for the implementation of the PSDRH. With
regards to recruitment, BTC respects the CoP whilst recruiting
international experts for his interventions, but has so far not
been developing compensation mechanisms for potential negative
consequences on the local health systems.

4.8.3 Universal Health Coverage: yes, but
coverage of what? The need for People-Centered
Care

The session on the need for People-Centered Care to

assure universal health coverage of quality will be a mix

between oral presentations and a debate. This debate

should involve all participants, starting from a few key-

questions. To guide the discussions a specific participative

methodology called ‘fish bowl’ will be used. The objective

is to enhance the debate within larger groups.

IS.4.8.3.001
Universal Health Coverage: yes, but coverage of what? The
need for people-centered Care
P. Decat1, K. Gyselinck2, C. Leyns3, H. Montenegro4 and B. Criel5

1International Centre for Reproductive Health, Ghent University,
Belgium; 2Belgian Technical Cooperation, Be-Cause Health; 3Department
of Family Medicine and Primary Health Care, Ghent University, Belgium;
4Health Systems and Innovation, World Health Organisation, Geneva;
5Public Health Department, Institute of Tropical Medicine, Antwerp,
Belgium

Conceptualizing people centred care (Christine
Leyns) The concepts ‘person’ and ‘people’ centred care are

explored within primary health care as defined in the declaration
of Alma-Ata (1978) and the WHR 2008. They share common
values like equity and social justice, the necessity to address the
upstream causes of ill health, the need to integrate primary care
and public health, the urge for a health systems approach and
the importance of ‘social cohesion’ and the role of ‘social
capital’. Based on seven concept maps aimed at conceptualizing
‘preconditions and obstacles for people centred care’ health
policy makers, health care providers as well as patients identified
four action fields: the provider level, the community level, the
interaction between the provider and the community and the
level of health care organization, including the health system but
also overall society.
Rationale of linking people centeredness to the
UHC concept (Hernan Montenegro) The path to
universal health coverage (UHC) draws attention to various
barriers in access to health services linked to significant shortages
in resources, fragmentation of health care systems and lack of
people-centeredness. In many countries health services can be too
costly for a population (affordability barrier), or too far away
(accessibility barrier), or poorly staffed with long waiting hours
(availability barrier), or do not conform to people’s cultural and
gender preferences (acceptability barrier). Even when people do
access services, those are often of poor quality, and in some cases,
even harmful. In addition, services tend to be fragmented, mainly
curative, hospital-based and disease-oriented, all of which further
hampers access to comprehensive and quality care services. To
improve health and social outcomes, health systems must ‘put
people first’. They must ensure UHC that better responds to
people’s health needs, demands and expectations. The
presentation will look at WHO’s recent efforts in developing a
strategy on high quality, integrated people-centred services to
achieve UHC. It is envisioned that the strategy will be forward-
looking, evidence-informed and action-oriented.
Patient-centred care in the clinical encounter in
health care delivery systems in South and North
(Bart Criel) Patient-Centred Care (PCC) is an important
dimension of quality of care. The offer of PCC in health services
worldwide is however (still) problematic, despite encouraging
developments in the last decades in the frame of family
medicine. In this presentation, we will first attempt to clarify the
notion of PCC and situate it in a broader historical and
paradigmatic perspective of medicine. Secondly, we will analyse
the various determinants and obstacles in the offer of PCC in
health care delivery systems worldwide, with a particular
emphasis on health systems in sub-Sahara Africa. Finally, we
will propose a number of avenues for further action and
research on PCC in African health systems.
Bringing a people centred perspective into health-
promoting interventions: experiences from an
action research project (Peter Decat) The
Community-Embedded Reproductive health Care for
Adolescents (CERCA) project aims to test a strategy that
promotes adolescents’ sexual and reproductive health in three
Latin American cities: Managua (Nicaragua), Cuenca (Ecuador)
and Cochabamba (Bolivia).

The experience in Managua illustrates the importance of giving
voice to the community in the organisation of health care. Com-
munity committees exerted pressure on the health centres claiming
the right of adolescents to receive confidential health care.

In the three cities we organized moderated discussions eliciting
views of health providers on barriers for adolescents to access
SRH services. The study revealed amongst others the negative
perceptions of health providers on ‘today’s youth’ and health
providers’ unawareness on how those prejudgments might be a
hampering factor for their communication with adolescents. This
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finding pleads for including a person-centred perspective in the
training of health providers by using methodological approaches
that allow health providers to reflect introspectively on how their
own norms and attitudes influence their practice and perfor-
mance.

4.9 Training health workers and North South
partnership

4.9.1 Educating health workers to face future
challenges

IS.4.9.1.001
Barriers and opportunities for competency-based health
professions education in Pakistan
S. Sarfraz1 and T. Akhtar2

1Nur Centre For Research & Policy, Lahore, Pakistan; 2Khyber Medical
University, Peshawar, Pakistan

The knowledge explosion and rapid advances in technology
while contributing immensely to improved disease management
and patient survival, are also throwing -up complex challenges
for health care providers in Pakistan. Commission on Education
of Health Professionals for the 21st Century, launched in 2010,
pointed out that ‘20th century educational strategies are unfit to
tackle 21st century challenges’. It recommended instructional
and institutional innovations for developing a new generation of
health professionals who will be better equipped to address pres-
ent and future health challenges. Reports of harm done to care
seekers and concerns about the systems not fulfilling their benefit
potential are manifold higher in developing countries like Paki-
stan. Due to the changing requirements of the health systems,
the need for revisions in the present curricula for healthcare pro-
fessionals in Pakistan is also gaining momentum. The existing
curricula approved by the respective regulatory authorities are
built around the essential principles and concepts that are deliv-
ered within a defined time period. The practical work is quanti-
fied as the minimum number for students to observe or perform.
The emphasis is on fulfilling the regulatory requirements for
acquisition of knowledge rather than on application of that
knowledge for achieving the competence essential for effective
patient care. The focus of the students is therefore more on
learning principles and concepts rather than applying them for
building their competence in pre-defined areas that are consid-
ered essential for the role that they are expected to play. The
major restricting factor towards adoption of the CBE in health
has been the regulatory authorities which presently lack the
vision for reforming the present outdated methods of teaching
and curricula particularly in nursing; critical shortage of faculty
members with experience of developing and delivering compe-
tency based curricula; few healthcare institutions offering quality
education; mismatch between the number of institutions emerg-
ing and requisite faculty against student number; little opportuni-
ties for faculty development in areas of CBE. The change
towards CBE in Pakistan has to be led by the regulatory authori-
ties for its wider application. There is a need to organize forums
for senior academicians for sensitizing them towards the concept,
its implications and guidance towards it effective implementation
in healthcare institutions. The change is expected to be more
acceptable if the requisite competence of faculty in leading health
institutions is developed.
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IS.4.9.1.002
Developing training programmes for Faculty in CBE and
Current Clinical Teaching Methodologies as part of
curricular reform at Muhimbili University of Health and
Allied Sciences, Tanzania
P. Loomer

New York University, College of Dentistry, New York, NY, USA

From 2008 to 2011, the Schools at Muhimbili University of
Health and Allied Sciences (MUHAS) in Tanzania revised and
initiated implementation of a curriculum to improve the educa-
tional process for, and competence of, its graduates. Curricular
reform at the MUHAS School of Dentistry offered an opportu-
nity to focus educational efforts on furthering the impact of its
graduates on combating important national health-care prob-
lems. In particular, the treatment and prevention of oral diseases,
such as periodontal disease and caries, have been neglected in
part due to the extreme shortage of a dental health care work-
force. The level of oral disease is high in the population, with
numerous studies reporting a more than 50% of the surveyed
populations reporting having a current dental health problem. As
an increasing body of research has confirmed the detrimental
effects of oral diseases on overall health and the interrelation-
ships between oral and systemic diseases (including HIV and dia-
betes), the importance of dental education grows. To assist in
curricular reform processes, an educational collaboration
between MUHAS and the University of California San Francisco
(UCSF) was established, the MUHAS-UCSF Academic Learning
Project. Through the project, training programmes were devel-
oped for faculty to facilitate the transition to a competency-
based curriculum and develop teaching methods that would
enhance the effectiveness of the education and performance of
graduates in traditional and new roles. The programs developed
through this collaboration will be described, as will with lessons.

IS.4.9.1.003

Challenges faced by Muhimbili University of Health and
Allied Science (MUHAS) in introducing CBE for health
professionals in Tanzania
D. Mloka1, R. Kisenge1, E. Kaaya1, C. Mkony1, P. O’Sullivan2 and S. Macfarlane2

1Muhimbili University of Health and Allied Sciences, Dar Es Salaam,
Tanzania; 2University of California, San Fransisco, CA, USA

Introduction Tanzania is plagued with having only 38% of
the health professionals needed for the workforce. The country
has a very low ratio of three doctors to every 100 000 people.
The situation is similar for other professions; nurses, dentists and
pharmacist’s to population ratios are 40:100 000, <1:100 000
and 2:100 000 respectively. In 2009, Muhimbili University of
Health and Allied Science (MUHAS) took up this challenge to
train more and better qualified health professionals through the

© 2013 John Wiley & Sons Ltd, 18 (Suppl. 1), 7–51 39

Tropical Medicine and International Health volume 18 suppl 1 pp 7–51 september 2013

Abstracts of the 8th ECTMIH and 5th CSBSP



introduction of competency based curricula (CBC) in its 84
programs through the UCSF-MUHAS Academic learning project.
Challenges Human and infrastructure resources were major
challenges to the introduction and implementation of CBC at
MUHAS where student intake was increasing and teaching
resources and facilities were over stretched. We asked a series of
questions: how does MUHAS determine what competencies
MUHAS graduates need in relation to the various programs
offered? How do we shift the traditional faculty cultural of
teacher centered learning to student centered learning, find
sufficient practicum places to ensure development of
competencies and optimize the use of the limited faculty
available to implement CBC effectively.
Methodology We engaged in a comprehensive approach to
overcome these challenges. A multi-stake holder strategy was
used for curriculum revision and determination of the eight
competencies needed by MUHAS graduates. We funded building
the Centre for Health Profession Education (CHPE) to create
space to promote blended learning and facilitate the training of
increased numbers of competent graduates in skills sessions.
However, key was the establishment of an Inter-professional
Health Profession Educator Group (HPEG’s), that facilitates,
faculty development workshops to MUHAS faculty and conducts
a mandatory teaching course to all MUHAS Post graduate (PG)
students on competency based education, inter professional
education, innovative teaching and learning methods, assessment
of competencies and feedback and remediation. This approach
not only ensured that faculties were competent CBE trainers, but
at same time eased the faculty shortage by harnessing the
teaching capacity of CBE trained PG students. In addition the
inter- professional teaching conducted by the HPEG’S promoted
a culture educational scholarship, inter-professional
collaboration and education which in turn optimized the use of
the limited faculty available at MUHAS for teaching and
research.
Conclusions The lessons learnt from this experience are that
it is possible to implement CBC in resource strapped countries
only if there is strong institutional support to that will encourage
educational scholarship through institutional policies and
guidelines.

4.9.3 North-South research partnerships

IS.4.9.3.001
Sustainability in research partnerships – closing critical
funding gaps for young post-docs in Africa
A. Y. Debrah

Kwame Nkrumah University of Science and Technology, Faculty of Allied
Health Sciences, Kumasi, Ghana

Health research has a key role in the development of low- and
middle-income countries. However, due to resource constraints,
there is non-conducive environment for postdocs to conduct
research in many sub-Sahara African countries. This has come as
a result of (i) lack of funds for research, especially for young
postdocs with little or no track records (ii) lack of infrastructures
and equipment in many African laboratories and (iii) absence of
mentorship in sub-Sahara Africa institutions. This has led to exo-
dus of some best African postdocs and scientists to advanced
countries. To reverse this trend, there is the need for sustainabil-
ity in research partnerships. The partnerships should help train
young African postdocs towards building a critical mass for con-
trol of poverty-related diseases, and equip them to compete
effectively for international funding for research work in Africa.
To achieve this, there must be programs which will make funds
available for postdocs to access to allow them to move from the

postdoc stage to integrative stage. The funds could be in the
form of either access to non-competitive grants such as seed
funding from existing projects and academic networks, or it can
be competitive grants if the postdocs have appropriate capacity
to develop and submit proposals. Some foundations have already
started some laudable initiatives, eg. European Foundation Initia-
tive on Neglected Tropical Diseases (EFINTD) fellowship scheme
formed by six European foundations where funds are given to
young African postdocs at competitive level to start their own
research. The idea of this laudable foundation should be emu-
lated by other international foundations as well as African Gov-
ernments and universities in order to retain young postdocs in
Africa. Lack of proper infrastructures and equipment in many
laboratories also hinder postdoc development. Many postdocs
trained outside Africa do not return home due to lack of good
infrastructures and equipment to work with in their labs. Inter-
national sponsors and national governments should consider pro-
viding core funds to replace old and obsolete equipment in many
African labs. This will go a long way to promote research work
in African institutions. Finally, Mentorship is just non-existent in
many sub-Sahara African institutions. In most African universi-
ties, postdocs and junior researchers develop their carriers on
their own. Steps need to be taken by both international and local
mentors to come together to groom young African scientists to
take over from the aging researchers. In summary Africa has
good young scientists with the requisite skills to forge both local
and international partnership but the continent’s capacity to
exploit this will largely depend on retaining young and energetic
postdocs through sustainability in research partnerships by clos-
ing critical funding gaps for young post docs in the continent.

IS.4.9.3.002
Developing and sustaining research North-South
cooperation: the Butare University Teaching Hospital-Berlin
University example
A. Musemakweri1, J. B. Gahutu1 and F. Mockenhaupt2

1Department of Internal Medicinet, National University of Rwanda/
Butare University Teaching Hospital, Huye, Rwanda; 2Institute of
Tropical Medicine and International Health, Berlin University, Berlin,
Germany

Background The Butare University Teaching Hospital
(CHUB) is one of three national reference hospitals in Rwanda.
Since 2007, the CHUB is undergoing an international
accreditation process, but faces a number of challenges,
including lack of specialist doctors and trained senior lecturers
for teaching and research activities in order to comply with the
required accreditation standards for a tertiary and teaching
hospital. Among of the special efforts for the CHUB to face
those challenges, the capacity building in research activities was
identified as a priority, the collaborative research as a strategic
issue and the CHUB new P2 Laboratory of molecular biology
for HIV, TB and genetics with in particular 2 PCR machines, as
one of interesting opportunities. The CHUB partner, the Institute
of Tropical Medicine and International health, Charit�e
University-Medicine Berlin, brought his support in term of
collaborative research project partnership set up in 2009, with
the support of the German International Cooperation, appears to
be an excellent opportunity. It was involved in the current
partnership with special interest in HIV/AIDS, malaria and
applied immunology. Collaborative research implementation and
achievements: Through this new partnership research projects
were carried out in the framework of ‘Ensemble pour une
Solidarit�e Th�erapeutique et Hospitali�ere en R�eseau’ (ESTHER’)
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among children in the District of HUYE, Southern Province,
Rwanda. The 1st study was on ‘HIV infection, Malaria,
geohelminthe and malnutrition among Children under 5 years of
age in Butare, Rwanda’. The research was carried out in 2010
and 2011. Results were published in scientific journals:
‘Prevalence and risk factors of malaria among children…’,
‘Molecular markers of Plasmodium Falciparum drug resistance’,
‘Prevalence of Giardia duodenalis assemblage B infection and
association with underweight’, ‘Prevalence of classic erythrocyte
polymorphisms’. Two posters on the ‘Prevalence of Giardia
duodenalis and association with malnutrition’ and on
‘Plasmodium falciparum drug resistance’ were presented at the
7th European Congress on Tropical Medicine and International
Health, Barcelona, Spain, October 2011. The 2nd study was on
‘Preventive chemotherapy against soil-transmitted helminths:
effectiveness, child health, re-infection and genetic
polymorphisms’ and was carried out in 2012. The study was
carried out alongside routine preventive chemotherapy with
mebendazole treatment (500 mg single dose) among school
children aged 6–15 years in Huye district. Stool examination
was carried out before, 2 weeks after, and 12 weeks after
treatment. Results are being analysed for publications;
preliminary results will be presented at the 8th European
Congress on tropical Medicine and International Health. The
3rd new Project for 2 years entitled ‘Molecular Parasitology
Core Unit in Rwanda (MOPACUR)’, has been accepted and has
to start soon.
Conclusions This type of North-South collaboration should
be encouraged and sustained for a successful capacity building
and a fruitful exchange of experience. The lessons learned from
our joint experience will be a contribution to guide other similar
interventions.

IS.4.9.3.003
The ESTHER partnership between the Regional Hospital
Limbe, Cameroon, and the University of Rostock, Germany:
synergism between capacity building and clinical research
T. K. Njie1, W. Akam2, G. Ondobo-Andze3, G. Eppel4, B. Jordan5, C. J.
Hemmer6 and E. C. Reisinger7

1Regional Hospital Limbe, Limbe, Cameroon; 2Regional Hospital Limbe
and Regional Delegation of the Ministry of Public Health in the
Southwest Region of Cameroon, Cameroon; 3Ministry of Public Health,
Republic of Cameroon, Medical and Paramedical Services, Yaound�e,
Cameroon; 4Corporation for International Cooperation of the German
Ministry of International Cooperation, Yaound�e, Cameroon;
5Corporation for International Cooperation of the German Ministry of
International Cooperation, Berlin, Germany; 6Department of Tropical
Medicine and Infectious Diseases, University of Rostock, Rostock,
Germany; 7Faculty of Medicine, University of Rostock, Rostock,
Germany

Since 2002, the EU has promoted “Ensemble pour une Solidarit�e
Th�erapeutique Hospitalier En Reseau” partnerships (ESTHER)
between university hospitals of affluent countries of the North
and regional hospitals of resource-constrained countries of the
South. The goal of ESTHER partnerships is to improve access to
medical care for HIV-infected persons. The ESTHER partnership
between the Regional Hospital Limbe, a tertiary referral hospital
in Cameroon, and the University of Rostock, Germany, includes
human and technical capacity development, research on HIV
and opportunistic infections, and an annual ESTHER workshop
on the medical care for HIV patients. It is funded through the
Society of International Cooperation (GIZ) by the German Min-
istry of Economic Cooperation. Capacity building included intro-
duction of PCR technology for the detection of Pneumocystis
and HIV, and basic bacteriology, along with training for staff of

the Regional Hospital Limbe. Research projects are based upon
the interests and needs of the Cameroonian partners. One study
found that HIV positive patients are colonized with Pneumocys-
tis more often than HIV negative patients (42.9% vs. 18.9%;
P = 0.00022), suggesting Pneumocystis to be underestimated in
subsaharan Africa. A study of health care workers in Limbe
found that 73.4% (174/237) were anti-HBc positive, 15 were
HBs-Ag positive, four had Hepatitis C antibodies, and four (of
the 200 tested for HIV) were HIV positive. Four other studies
are about to be completed. One-to-one ESTHER partnerships
offer excellent opportunities for synergisms between capacity
building and research, which helps to make achievements of such
partnerships sustainable in the long run.

4.10 Sanitation

Sanitation in the post 2015 landscape

IS.4.10.001
Combating cholera caused by climate change
C. Tamason and P. K. M. Jensen

Department of International Health, Immunology and Microbiology,
University of Copenhagen, Copenhagen, Denmark

Introduction Bangladesh, the birthplace of six of the seven
cholera pandemics, experiences an estimated 300 000–400 000
life-threatening cases of cholera per year. Bangladesh is also
expected to be one of the countries most affected by climate
change, yet the effects of climate change on cholera prevalence
remain largely unknown. Previous research has shown that
diarrhoea prevalence in children has a stronger association to
water quantity than quality. However, the relationship between
water quantity and cholera has not yet been explored. This
research project intends to investigate the association between
water stress – be it too little, inaccessible or of unacceptable
quality – and cholera incidence in Bangladesh. As climate change
is expected to influence water stress with increased prevalence of
droughts and floods, it is important to understand the impact
that water stress will have on cholera incidence for future
outbreak planning and prevention.
Methods A cohort of 400 households will be followed for
2 years in urban Tongi, Bangladesh. Information on water
quality and quantity will be recorded monthly for water source,
treatment and storage for all domestic purposes. An in-depth
qualitative investigation will explore hygiene and sanitation
behaviour related to water stress within 60 of the households.
Acute watery diarrhoea incidence will be monitored using novel
mobile phone technology, and cholera will be confirmed in
households using rapid dipsticks. Microbiological samples will
be taken from potential contamination hotspots within
households and tested for presence of Vibrio cholerae. A model
will be created that links microbiological contamination, hygiene
and sanitation behaviours, water quality and water use (in terms
of quantity) with water tables and inter- and intra-annual
climate variability. This model can be used to make projections
of cholera prevalence in future water stress scenarios.
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Track 5: Global interaction and
health

5.1 Travel medicine

IS.5.1.001
TropNet – a network for Europe
C. Hatz

Swiss Tropical and Public Health Institute, Medical and Diagnostic
Services, Basel, Switzerland & Institute for Social and Preventive
Medicine, University of Zurich, Switzerland

TropNet is the largest European tropical and travel medicine
network, currently representing 70 specialised clinical centres
spread throughout Europe. Founded in 2000 with the focus on
travel medicine and surveillance of imported tropical diseases,
the network’s direction has been revised in the recent years and
is currently focusing on providing a platform for (i) collaborative
research on travel-related infectious and non-infectious diseases,
thus providing the evidence for (ii) harmonization of the various
existing recommendations and guidelines in diagnosis, treatment
and prevention of tropical diseases and travel related health
problems within Europe. Current research activities include
treatment of malaria in travelers, diagnosis and treatment of
cutaneous leishmaniasis, characterisation of imported dengue
viruses in Europe, and imported drug resistant bacteria. Further
practically relevant issues pertaining preventive travel medicine
(e.g. non-communicable diseases, risk assessment) and post-travel
management of imported diseases are tackled by working groups
according to interest and resources at member site level. In addi-
tion the network aims at providing a (iii) communication plat-
form for the member sites and at (iv) establishing a teaching &
training platform in tropical and travel medicine within Europe.

IS.5.1.002
Travellers’ malaria 2013 – the challenges
P. Schlagenhauf

Division of Epidemiology and Communicable Disease, WHO
Collaborating Centre for Travellers’ Health, University of Z€urich,
Switzerland

Malaria remains the most important, acute and potentially life-
threatening tropical disease encountered by Western travellers as
shown in a recent study where 76.9% of returning travellers
who presented with a potentially fatal, travel acquired illness
were diagnosed with Plasmodium falciparum malaria. Travel
health providers are often confronted with complex scenarios
when advising travellers on malaria prevention. A major chal-
lenge in prevention is the malaria risk assessment where a
detailed itinerary and knowledge of malaria epidemiology are
needed. There is an urgent need for an update on malaria drug
resistance. The malaria species is important. Most infections
imported to Europe are Plasmodium falciparum infections and
this species remains the biggest threat (in terms of mortality),
but it is increasingly recognised that the more widely distributed
Plasmodium vivax is not benign and also causes significant mor-
bidity and sometimes fatal disease in travellers. The entry of a
new malaria species, Plasmodium knowlesi, into the human pop-
ulation demonstrates a parasite crossing to man from non-
human hosts, monkeys. Globally speaking, the number of human
infections with knowlesi is small but certain foci are important
sources of this malaria and it is emerging as a risk for travellers
to forested areas of Southeast Asia and should be taken into
account in the risk assessment. In an era where travellers may

have complex co-morbidities, up –to- date information on the
correct use, limitations and drug interactions of current priority
chemoprophylaxis agents is key. Experts are debating an abbre-
viated prophylaxis schedule for atovaquone/proguanil but data
are scarce. Another challenge is to provide evidence-based rec-
ommendations for the pregnant traveller, the expatriate traveller
and for children who travel. Post travel, delays in presentation,
diagnosis and inappropriate treatment of malaria are key risk
factors leading to death. Treatment of malaria is an emergency
requiring expert, in-patient management. Artemisinin combina-
tion therapies, ACT, are the drugs of choice for uncomplicated
malaria. Artemether/lumefantrine (Riamet�), and dihydroarte-
misinin/piperaquine (Euartesim�) are the two ACT formulations
registered by the European Medicines Agency, EMA. Compli-
cated malaria is treated preferably with intravenous artesunate
and the supply and quality of this life-saving anti-malarial in
some settings and its potential for late onset haemolytic anaemia
can pose some of the most urgent challenges in travellers’
malaria.

IS.5.1.003
Mobile microbes – surveillance highlights from the
EuroTravNet/GeoSentinel Networks
P. Schlagenhauf1 and P. Parola2

1EuroTravNet and GeoSentinel Networks, Division of Epidemiology and
Communicable Disease, WHO Collaborating Centre for Travellers’
Health, University of Z€urich, Switzerland; 2EuroTravNet and
GeoSentinel Networks, University Hospital Institute for Infectious
Diseases and Tropical Medicine, WHO Collaborating Center for
Rickettsioses and other Arthropod-Borne Bacterial Diseases, University of
Marseille, France

We live in a global village. Travellers and their microbial bag-
gage enable a rapid dissemination of infection to all corners of
the globe. Ill returning travellers present with predictable or exo-
tic infection that can pose diagnostic challenges but also provide
unique opportunities to capture geographic disease transmission
and emergence patterns and to define the relative frequency and
range of travel-associated illness. GeoSentinel with 53 sites in 24
countries, including the 17 daughter network sites in Europe –
EuroTravNet, collates and analyses surveillance data on ill
returning travellers. Surveillance highlights include the geo-
graphic mapping of proportionate morbidity of infectious disease
by area of acquisition, the elucidation of the spectrum of illness
in different traveller populations and in-depth analyses of spe-
cific-travel associated illness such as malaria, dengue and sexu-
ally transmitted infections (STI). GeoSentinel analyses have also
shown that age and gender play a role in the profile of travel
related illness, that travellers can act as sentinels and that travel
disease patterns can reflect local outbreaks. Other landmark
papers have explored regional health risks with implications for
sporting events such as the 2010 football World Cup held in
South Africa Monitoring microbes in travellers is exciting and
the ongoing surveillance highlights and their implications are
essential to inform evidence based, pre- and post –travel health
decisions.
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5.2 Global interaction and health

Migration and neglected parasitic diseases

IS.5.2.001
Imported loiasis in France: a 10 years retrospective review
with comparison between African migrants and non-African
travelers
C. Johann1, C. Eric2, M. Sophie3, D.-C. Jean4, B. Patrice5, G. Nathalie6 and
B. Bouchaud7

1CHU Avicenne et Universit�e Paris XIII Paris Cit�e Sorbonne, France;
2Hôpital Piti�e-Salp�etri�ere et Universit�e Paris, France; 3Hôpital Bichat
Paris, France; 4Hôpital Cochin et Universit�e Paris, France; 5Hôpital
Kremlin-Bicêtre et Universit�e Paris XI, France; 6Hôpital de La Fontaine,
Saint-Denis, France; 7Hôpital Avicenne et Universit�e Paris XIII-Paris Cit�e
Sorbonne, Service Des Maladies Infectieuses, Bobigny, France

Imported loiasis, a vector borne parasitosis, may affect expatri-
ates or African patients coming or returning from endemic areas
(mainly Central Africa). If the presentation is usually benign,
inappropriate treatments can lead to severe adverse events.
Because of its relative rarity as an imported disease, it remains
poorly known with only few studies available. Thus, we per-
formed a study to describe recent trends of imported loiasis in
Paris area with a particular attention to the differences between
both target populations. We retrospectively reviewed loiasis cases
diagnosed through a parasitological examination (positive micro-
filaremia and/or serology) between 1993 and 2002 in nine hospi-
tals. Among 167 imported loiasis identified, 157 were analysed.
Sex ratio was 1.03 and mean age 40 years. Africans represented
83% and Cameroon was the main country of contamination
(60%), followed by Gabon and Congo. Symptoms of loiasis
motivated the initial consultation for 55% of patients. Among
non-Africans eyeworm was less frequent, mean eosinophilia was
higher, microfilaremia was detected less frequently whereas serol-
ogy was more frequently positive compared to Africans. Preva-
lence of Calabar swellings was not different (46 vs. 30%).
Ivermectin (single or multiple doses) or ivermectin followed by
diethylcarbamazin lead to a cure rate of 52 and 62%, respec-
tively, with no severe adverse event. In this most important series
of imported loiasis we confirm that expression of the disease var-
ies according to the host immune response. If one or more
courses of ivermectin followed by diethylcarbamazin lead to a
cure rate of only 2/3, this association appears as a good option
to avoid high parasite-load related adverse events.

IS.5.2.002
Severe strongyloidiasis: how to prevent it?
D. Buonfrate

Sacro Cuore – Don Calabria Hospital, Negrar, Verona, Italy

Strongyloides stercoralis infection is potentially fatal in immuno-
compromised people. Therefore, prompt diagnosis and treatment
are mandatory. However, a high level of suspicion is required to
diagnose strongyloidiasis, as patients with chronic infection are
often asymptomatic, or present mild, non-specific symptoms.
Thus, it is important to identify at-risk subjects, who should be
routinely screened, like candidates to organ transplant or
patients with other conditions commonly associated to the severe
form of strongyloidiasis. Moreover, for particularly vulnerable
categories of patients a presumptive treatment might be worth-
while. Protocols for screening should also indicate which diag-
nostic test would be the most adequate. Considering that
‘traditional’ diagnostic tools used to detect intestinal helminthia-
sis (coproculture, stool microscopy) are not sufficiently sensitive

for S. stercoralis, screening should include a serology test. Proba-
bly, serology can also be used to monitor the response to ther-
apy. In fact, ivermectin is the drug of choice (while albendazole
demonstrated unsatisfactory efficacy), but there are still concerns
about the optimal dose schedule. for this reason, a randomized,
multicentre trial (‘Strong Treat 1–4’) comparing single versus
multiple doses of ivermectin is ongoing. Treating infected
patients with the best drug and regimen is essential, because sub-
optimal efficacy of the therapy may result in the persistence of
the infection, with the potential risk of disseminated disease at
any time.

IS.5.2.003
Screening and management of cysticercosis in Europe
A. Bartoloni1,2, M. Strohmeyer1,2, F. Bartalesi2,3, E. Bruno2,4, L. Zammarchi1,2,
D. Buonfrate2,5, A. Nicoletti2,4, H. H. Garc�ıa2,6, J. Mu~noz2,7 and E. Pozio8

1Infectious and Tropical Diseases Unit, Department of Experimental &
Clinical Medicine, University of Florence; 2COHEMI (Coordinating
Resources to Assess and Improve HEalth Status of MIgrants From Latin
America); 3SOD Malattie Infettive e Tropicali, Azienda Ospedaliero-
Universitaria Careggi, Florence, Italy; 4Department G.F. Ingrassia,
Section of Neurosciences, University of Catania, Catania, Italy; 5Centre
for Tropical Diseases, Sacro Cuore Hospital, Via Don Sempreboni,
Negrar (Verona), Italy; 6Cysticercosis Unit, Instituto de Ciencias
Neurologicas, Department of Microbiology, Universidad Peruana
Cayetano Heredia, Lima, Peru; 7Servicio de Medicina Tropical y Salud
Internacional, Centre de Recerca en Salut Internacional de Barcelona,
Hospital Cl�ınic-Universitat de Barcelona, Barcelona, Spain; 8Department
of Infectious, Parasitic and Immunomediated Diseases, Istituto Superiore
di Sanit�a, Rome, Italy

Cysticercosis is due to the invasion of human or pig tissues by
the metacestodelarval stage of Taeniasolium. In humans the cen-
tral nervous system is the most frequent localization of cysts
which cause neurocysticercosis. In several countries of Latin
America, Africa and Asia, cysticercosis is highly endemic and
linked to poverty, ignorance, lack of suitable management capac-
ity and appropriate prevention and control strategies. Europe
was an endemic country in the past, but reliable information on
current epidemiology and management of the disease in this con-
tinent are lacking. Within the COHEMI project (a 3-year collab-
orative project supported by the European Commission under
the Health Cooperation Work Programme of the 7th FRAME-
WORK PROGRAMME; GA-261495), an extensive review of lit-
erature on cysticercosis and T. solium taeniasis in Europe was
carried out. Obtained data showed that autochthonous cases are
disappearing, while imported cases are rising as a consequence
of travels and migrations. Cysticercosis remains a challenge for
most of European health care providers, since they are often
poorly aware of this infection and have little familiarity in man-
aging this disease. Neurocysticercosis can be misdiagnosed with
brain tumour leading to avoidable neurosurgical procedures.
European health professionals must increase their awareness of
cysticercosis and include this pathology in the differential diag-
nosis of every neurological signs or symptoms especially in
migrants and travellers. In non endemic areas, stool examina-
tions for parasite and ova may be of help in identifying asymp-
tomatic T. solium carrier coming from endemic areas who can
represent a source of infection.The role of serological screening
for cysticercosis in asymptomatic subjects remains a matter of
discussion. Within a perspective of a south-north and north-
south cooperation, European health care providers might benefit
from a transfer of knowledge from expert colleagues working in
endemic areas and the development of shared diagnostic process
and therapeutic decisions would have impact on the European
health systems quality.
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IS.5.2.004
Schistosomiasis among immigrants coming from sub-
saharan African countries: prevalence and morbidity from
health screening between 2006 and 2009 in Comit�e M�edical
pour les Exil�es – COMEDE (Paris)
M. Petruzzi1, A. Ve€ısse1, N. Godineau2 and J. Delmont3

1COMEDE, Hôpital de Bicêtre, Paris, France; 2Hôpital de la Fontaine,
Saint-Denis, Paris, France; 3Centre Formation et Recherche en M�edecine
et Sant�e Tropicale, Campus Sant�e Nord, Marseille, France

Both Schistosoma haematobium and S. mansoni are endemic in
Sub-Saharan Africa from where many migrants come to Europe.
These parasitic infections can progress without evidence of a
pathology condition until the appearance of severe urinary or
hepatic complications. Consequently, the early detection of the
schistosome infection in recently arrived immigrants is very bene-
ficial for their life to come. Between January 2006 and December
2009, blood eosinophil count and parasite testing of urine and
feces have been made systematically in migrants attending to
COMEDE for medico-juridical assistance. In case of negative
direct parasitic tests but presence of an eosinophil count
>500 per microliter, three additional samples of urine and stools
were tested. Schistosome infection was confirmed in 78 migrants
(68 males and 10 female with a median age of 28 years, ranging
from 9 to 52). One third of them had been examined previously
in France by a medical doctor who did not request schistosome
detection tests. Four cases had been diagnosed before the present
consultation. In the 74 others migrants, the average time lapse
between the arrival in France and the diagnosis was equal to
23 months (median time: 8 months). Only 12% of this migrant
population seek medical advice for hematuria or abdominal
pains possibly in relation with schistosomiasis. The others
migrants were totally asymptomatic or complained of various
symptoms without relation with schistosomiasis. All the 78
migrants received a single dose of praziquantel at 40 mg/kg, but
only 10 of them returned 5 weeks later for evaluation of cure.
Schistosoma haematobium viable eggs were detected from urine
after sedimentation and centrifugation in 35 among 2109
migrants from West and East areas of Africa (prevalence rates:
global 1.8%, Mauritania 5.5%, Mali 3.9%). Hematuria was
observed in two cases and occurred in four cases before consult-
ing. High eosinophilia was noticed in 19/33 cases (sensitivity
57.5%) – Vesical complications were present in four cases. Schis-
tosoma mansoni viable eggs were detected from feces (Kato thick
smear and methiolate-iodine-formaldehyde techniques) in 43
among 3826 migrants from West, East, Central and Austral
areas of Africa (prevalence rates: global 1%, Sierra Leone
10.6%). Nine and four patients were respectively complaining of
non specific abdominal pains and of intermittent diarrhoea with
mucus and blood. High eosinophilia was noticed in 20/43 cases
(sensitivity: 46.5%) but in four of them, Strongylo€ıdes stercoralis
larvae were also identified. One case of portal hypertension was
detected. These results suggest to practice systematically a
screening for schistosomiasis including immunological tests in
migrants coming from sub-Saharan countries in view to detect
and treat schistosomiasis before the appearance of irreversible
structural tissue damages.

IS.5.2.005
Strongyloidiasis in immigrants: epidemiological, clinical and
diagnosis aspects in a Parisian hospital
M. Develoux1, G. Le Loup2, G. Belkadi1, D. Magne1 and G. Pialoux2

1Department of Parasitology, Hôpital Saint-Antoine (Assistance Publique-
Hôpitaux de Paris), Paris, France; 2Department of Infectious and
Tropical Diseases, Hôpital Tenon (APHP), Paris, France

From 2005 to 2012, 70 strongyloidiasis were diagnosed in immi-
grants in Tenon hospital, Paris. They were 45 men and 25
women with a mean age of 42.2 (range 20–86). Most of them
came from Africa: 46 (65.7%) and South America: 13 (18.6%).
Forty three (61.4%) have been resident in France for more than
5 years. Fifty four (77.1%) of the patients had an underlying dis-
ease, HIV infection was the most frequent (17 patients). Clinical
symptoms could be attributed to the parasitosis in 25 cases
(35.7%). Severe strongyloidiasis were observed in four immuno-
compromised patients (5.7%), three were HIV infected and one
of them died of associated septic shock. During the study period
serology (ELISA) was introduced in the department of parasitol-
ogy for the diagnosis of Strongyloides stercoralis infection. As
other authors we noticed a higher number of cases diagnosed in
this population after the introduction of serology. Four sera from
patients with confirmed strongyloidiasis were negative, all were
immunocompromised. The sensitivity of ELISA appears lower
when immunosuppression is present. In our series, strongyloidia-
sis was mostly diagnosed in immigrants aged more than 40 years
and living in France for years. An underlying disease was noted
in more than half of the patients. Severe strongyloidiasis were
observed in 4/70. Immigrants from endemic areas should be sys-
tematically screened for strongyloidiasis. Serology testing, rapid
and easy to perform is an appreciable progress for the diagnosis
of this helminthiasis.

IS.5.2.006
Screening of Chagas disease in migrants from Latin
America in Europe
A. Requena-Méndez1,2, A. Angheben2,3 and J. Mu~noz1,2

1Department of Tropical Medicine, Barcelona Centre for International
Health Research (CRESIB), Hospital Cl�ınic-Universitat de Barcelona,
Barcelona, Spain; 2COHEMI Project (Coordinating resources to assess and
improve Health status of Migrants from Latin America), Spain; 3Centre for
Tropical Diseases (CTD), Sacro Cuore Hospital, Verona, Italy

Chagas Disease is a highly prevalent parasitic disease endemic in
Latin American countries. During the last decades the infection
has become of public health concern in some of non-endemic
countries mainly due to the migration phenomenon but also
because the transmission of the disease through blood transfu-
sion, transplantation and mother to child route is also possible
in non endemic countries. Consequently, the risk of transmission
of the disease is a real possibility as it has been demonstrated in
several studies. However, even though a systematic screening
should be performed in those individual at risk of the infection
and with a possibility of transmitting the disease (blood or organ
solid donors and pregnant women), most European countries
have not implemented adequate health policies aimed to prevent
the transmission of the disease. Only six European countries
have changed their directives related to blood safety and quality
in order to include an obligatory T. cruzi infection screening in
those individuals at risk of Chagas disease infection. Regarding
transplantation, no legislation exists in any European country in
this regard. However, some national transplant organizations of
different European countries (Spain, Italy, and UK) have elabo-
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rated specific guidelines/recommendations considering the risk of
Chagas disease and stating how to proceed in case the potential
donor is finally diagnosed of Chagas disease. Regarding congeni-
tal transmission, only four regions in Spain (3) and in Italy (1)
have implemented an official systematic screening of T. cruzi to
those pregnant women at risk of the infection with the aim to
control and treat the infected newborn. The rest of regions or
countries do not consider the Chagas disease possibility in those
pregnant women at risk of the infection. This public health prob-
lem might become even worse in the context of the existing eco-
nomical crisis, due to the unpredictable internal migration flows
within European countries. It must be also considered that some
of these migrants might have got a European nationality at the
moment of the remigration which can make more difficult the
identification of individual at risk of infection. The other side of
the story is the case of healthy individual at risk of the infection
but not at risk of transmitting the disease. While it is well
known that children, teenagers and adults with cardiopathy
should receive antiparasitic therapy and therefore these popula-
tion should be accordingly screened; it remains controversial if it
is cost-effective to screen healthy adult populations at risk of the
infection since the efficacy of the antiparasitic treatment during
this phase of the disease is unclear.

5.3 Trade in health services and implications for
health

Challenges and Solutions for Access to Medicine
in High-, Middle- and Low-Income Countries

IS.5.3.001
Challenges and solutions for access to medicines in high-,
middle- and low-income countries
S. L. Mogensen, B. Ebeling, C. Matthiessen, C. Nørgaard-Christensen and
M. Brauner

Universities Allied for Essential Medicines (UAEM), Denmark

Ten million people die each year because of inadequate access to
essential medicines. It is estimated that one third of the world’s
population is lacking regular access to these drugs and vaccines
which mainly affects the global south. The ‘access gap’, as this
problem is commonly called, results from different aspects such
as insufficient infrastructure, lack of unqualified medical staff,
political failure and lack of purchasing power due to high prices.
High medicine prices are in part due to the system of patents
that grants a monopoly to the owner thus allowing for free price
setting. Most new molecules are discovered and developed in
public research institutions. Pharmaceutical companies then carry
out the last stage of the development, i.e. the clinical trials. The
costs of these trials are recuperated through the sale of the drugs.
Unfortunately the prices are set so high that many people are
effectively denied access to them. Over the past decades alterna-
tive models have been outlined that delink the costs from the
price of new drugs, thus guaranteeing their affordability. These
include Global access licensing, patent pools, price funds, etc.
For this session we have invited international experts to share
their views and experiences regarding these innovative concepts,
to spark action among policy makers, researchers, and academic
decision makers in Europe in order to change the paradigm.

IS.5.3.002
Market-driven mechanisms may improve the quality of
medicines and increase patients protection in insufficiently-
regulated contexts
R. Ravinetto1, S. Cloez2, P. Massat2, C. Luyckx2, T. Andrianjafy3 and
O. De Santi4

1Deprtment of Clinical Science, Institute Tropical Medicine, Antwerpen,
Belgium; 2Department of Public Health, Institute Tropical Medicine,
Antwerpen, Belgium; 3Salama Madagascar; 4Centrale Humanitaire
Medico-Pharmaceutique, Kenya

Introduction Access to quality essential medicines is a
fundamental prerequisite for universal access to health. Recently,
a lot has been done for avoiding that intellectual property rules
prevent to access new essential medicines; India set with its
Patent Act a valuable model for maintaining the primacy of
public health. Conversely, an important gap remains between
high- versus middle- and low-income countries in
implementation of pharmaceutical quality standards. To correct
it, all national regulatory authorities (NRAs) should secure
sufficient resources to carry out their mandate. Unfortunately,
many NRAs in resource-constrained settings are unlikely to
achieve this objective rapidly; meanwhile, market-driven
mechanisms may help to achieve a rapid improvement of quality
standards.
Methods Twenty-four not-for-profit organizations joined
forces in QUAMED (www.quamed.org) for improving the
quality of medicines they provide. They pool resources for
assessing suppliers and share the validated information on
quality, for selecting suppliers based on adequate quality criteria.
Being audited by a growing network of potential purchasers, the
suppliers get a strong market incentive to comply with
international standards.
Results Since July 2011, Quamed assessed the
pharmaceutical market in nine countries and evaluated nine
international suppliers. We will discuss how these activities are
changing the purchasing practices of QUAMED partners, and
the potential long-term impact on the quality system of some
suppliers.
Conclusions Even if NRAs remain the key-actors in
assuring quality of medicines, market-driven mechanisms might
offer a financial incentive to suppliers that invest on quality
and might improve quality standards (thus patients) protection
now.

5.4 Infectious disease and public health in
Greenland

IS.5.4.001
Hearing loss in a population with a high prevalence of
chronic suppurative otitis media
R. Jensen1, A. Koch2 and P. Homøe2

1Department of Otorhinolaryngology, Head & Neck Surgery &
Audiology, Rigshospitalet – University Hospital of Copenhagen,
Copenhagen, Denmark; 2Department of Epidemiology Research, Statens
Serum Institut, Copenhagen, Denmark

Background Chronic suppurative otitis media (CSOM)
affects 65–330 million people in the developing part of the
world. Knowledge of the long-term effects on hearing is scarce.
Hearing loss (HL) can cause reduced ability to communicate,
impair language development and academic skills. We
determined the prevalence of HL in a population with a high-
risk of CSOM and estimated the risk of permanent hearing loss
among children with CSOM.
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Methods Ten and 15 years follow-up of two population-
based children cohorts in Greenland. Participants underwent ear
examination and hearing evaluation. Risk factors for HL were
analyzed, using binomial logistic regression analysis.
Results 438 individuals aged 11–24 years participated. Using
the American Speech-Language-Hearing Association’s definition
of HL the prevalence was 50% (95% CI 45.3–54.7). Using the
WHO definition of HL the prevalence was 2.5% (95% CI 1.1–
3.98). CSOM was the main cause of HL. Present CSOM (OR
16.7, 95% CI 8.29–33.65), spontaneous healing from CSOM
(OR 3.75, 95% CI 1.62–8.67), and male gender (OR 2.2, 95%
CI 1.28–3.78) were associated with HL. Ninety-one percent of
children with CSOM developed a permanent hearing loss
>15 dB.
Conclusion The prevalence of hearing loss in this population
was high and mainly due to CSOM. The majority of children
with CSOM developed a permanent hearing loss despite
spontaneous healing or surgical intervention. The WHO
definition of hearing loss underestimates the burden of hearing
loss among children and adolescents in developing countries
with a high prevalence of CSOM.

IS.5.4.002
The HIV epidemic in Greenland
K. Ladefoged1, M. Rydbacken1, K. Bjørn-Mortensen1, N. Lohse2, N. Obel2 and
T. V. Madsen3

1Queen Ingrids Hospital, Nuuk, Greenland; 2Rigshospitalet University
Hospital, Copenhagen, Denmark; 3Statens Serum Institut, Copenhagen,
Denmark

Introduction In Greenland the first HIV case was identified
in 1985. The incidence of sexually transmitted diseases was high
and an uncontrolled epidemic was feared. However, the HIV
incidence has remained relatively low (8–10 per 100.000 per
year) with a slight decline in recent years. In this presentation
we describe the HIV epidemic in Greenland.
Material and Methods The data presented were based on
mandatory notification of HIV patients to the chief medical officer
and on registration of all HIV cases in databases. Molecular
epidemiologic studies for virus characterization and questionnaires
for adherence and life quality evaluation were applied.
Results HIV virus was introduced at least nine times in
Greenland, but only one of these introductions led to an
epidemic accounting for 76% of the cases. Until September 2011
a total of 171 adult HIV patients have been reported, 112 males
and 59 females. Seventy-four per cent were infected through
heterosexual contact, 18% by MSM and 2% through i.v. drug
abuse. Six per cent had other or unknown routes of infection.
Median age at diagnosis was 46 years, range 20–82 years.
Treatment of HIV commenced relatively late and was
implemented at a relatively slow pace. Treatment outcome was
gradually improved and lifetime was prolonged but still 42% of
deaths were related to AIDS. Compliance had been a big
problem, poor compliance being related to young age and living
in remote areas.
Conclusion The HIV epidemic in Greenland was apparently
under control. Although improved treatment outcome was
persistently suboptimal mainly due to poor compliance.

IS.5.4.003
Health in transition – infectious disease patterns in
Greenland
A. Koch

Statens Serum Institut, Copenhagen, Denmark

Since the second part of the past century the Greenlandic popu-
lation has moved from a hunter’s life style to a more western life
style. Traditionally, the disease pattern was dominated by infec-
tious diseases representing major burdens of disease and causes
of death, while western lifestyle diseases such as ischemic heart
disease and diabetes were rare. In the 1950’ies native Arctic pop-
ulations experienced the highest rates of tuberculosis seen in the
world. Due to focused efforts the incidence decreased markedly
to reach the lowest levels in the 1980’ies, but since the 1990ies
local outbreaks have occurred and in spite of public health mea-
sures the situation is not yet under control. In addition to tuber-
culosis a number of other infections are highly incident with
characteristic epidemiologic features. The HIV epidemic is char-
acterized by mainly occurring among mid-aged persons hetero-
sexually infected and is not associated with TB. Chronic
hepatitis B infection is frequent in Greenlanders but appears to
result in less cases of cirrhosis and liver cancer than expected.
The discovery of and Arctic HBV B6 subgenotype related to a
less malignant B1 subgenotype seen in Japan may be part of the
explanation. The highest incidence of chronic otitis media in the
world is seen in native Arctic populations and Australian Aborig-
ines. In Greenland the incidence hasn’t changed over at least a
30-year period in spite of changes in presumed risk factors.
Other frequent diseases in Greenland are sexually transmitted
infections and viral associated cancers including the Epstein-Barr
virus related nasopharyngeal cancer. In this overview the infec-
tious disease pattern of Greenland over time will be presented
and research questions and challenges discussed.

5.5 Occupational and Environmental Health in a
Globalized world

Research for practical and a advocacy purposes in
Occupational and Environmental Health
Interventions at a Global Level

IS.5.5.001
Effects of globalization on occupational health in Africa
E. Clarke

Ghana Health Service, Department of Occupational and Environmental
Health, Accra, Ghana

Most industries in Africa are saddled with a myriad of the tradi-
tional occupational health and safety (OHS) challenges relating
to their operations, making it difficult to create a healthy and safe
working environment. According to the International Labour
Organization (ILO), an estimated 2.34 million people (mostly
from developing countries) die each year from work-related acci-
dents and diseases. In addition to risks in the workplace, workers
are exposed to risk factors in their communities which include
those related to inadequacy of safe water supply, sanitation, poor
air quality, vector-borne diseases, and poor waste management
among others. In Ghana for example, over 70% of morbidity
encountered at out-patients departments is estimated to be of
environmental origin or linked with inadequate observance of
healthy lifestyle practices. As a result, while control of communi-
cable diseases remains a priority for African countries, the inci-
dence of non- communicable diseases is also increasing.
Globalization has the potential to impact this state of affairs.
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Though globalization has been defined in many ways, technology
and economics are considered as some of its key drivers. The
quest for increased profits through the creation of jobs, technol-
ogy transfer, entrepreneurship development and increasing pro-
ductivity has however not been accompanied by commensurate
attention to protection of the work environment, and promotion
of health, safety and well-being of the worker in Africa where
substantial volumes of investments and technologies produced in
the west continue to be exported to. The result is that workers
are being increasingly exposed to hazards associated with newly
imported work processes, tools or substances. A key concern is
the menace of e-waste which has in recent years raised public
concern and attracted the interest of the international commu-
nity. Also, expansion of the service sector has led to an increase
in the use of modern technologies such as computers. Due to
inadequacy of appropriate health and safety knowledge and mea-
sures accompanying these changes in work processes, work-
related back pain has been on the increase leading to devastating
effects on young workers. This situation is aggravated by the fas-
ter pace of work and reduction in work-life balance, associated
with globalization increasing the potential for increased levels of
stress and related diseases. The paper concludes that health gain
from development fuelled by globalization is not automatic. If
the adverse social and health consequences resulting from global-
ization are to be minimized, it is imperative that those responsible
for economic decision making must take a broader view of eco-
nomic development to include the environmental and social
dimensions including health and safety of workers and communi-
ties in which they work and/or reside. It also outlines ways in
which the public health community might potentially promote
and protect health and safety in this era of globalization.

IS.5.5.002
Prevention of pesticide intoxication: a follow up study 2002–
2009 of the effects of teaching Bolivian farmers Integrated
Pest Management (IPM)!
E. Jørs1, G. Condarco2, R. Cervantes2 and O. Huici2

1Odense University Hospital, Clinic of Occupational Medicine, Odense,
Denmark; 2Fundacion Plagbol, La Paz, Bolivia

Background Pesticide intoxications happen in great number
among pesticide users in developing countries. The intoxications
are mostly light intoxications but still worrying as this might
lead to long term health consequences such as neurological
diseases, cancer and impairment of their children’s normal
development to mention the most serious consequences. In this
study we will present the effect of a program teaching farmers
alternatives to pesticide use and safe pesticide handling (IPM).
Method In 2002 an interview was realized with 132 small
scale farmers going to be trained as trainers and control farmers
from the same area. Farmers were trained from 2003 to 2004,
and evaluated in 2004 after the teaching stopped and in 2009 to
see long lasting effects.
Results Positive effects on nearly all parameters examined in
2002 were seen in 2004 at the first follow up for the trained
farmers, and to a certain extent also among the control farmers.
Farmer’s knowledge of pesticides and alternatives had increased,
handling of pesticides was safer with use of personal protection
and a better hygiene and fewer symptoms of intoxication were
reported. The same was found in 2009, indicating a long lasting
effect of the teaching program.
Conclusion Teaching farmers IPM is a sound way to prevent
unsafe use of pesticides, introduce alternatives and minimize
acute intoxication among users. The strategy and teaching
materials are now in use by other entities in Bolivia and in other

countries, probably due to the documented good effects and
convincing teaching materials elaborated during the intervention.

Track 6: 5th Conference of the
Scandinavian-Baltic Society for
Parasitology

6.2 Parasites as a cure for human diseases/
disorders

Worms as a therapy for human immune
mediated diseases

IS.6.2.001
Using parasite products to treat allergic and inflammatory
diseases
H. McSorley1, N. Blair1, D. Smyth1, K. Smith1 and J. Schwarze1

1Institute of Immunology and Infection Research, University of
Edinburgh, Edinburgh, UK; 2MRC Laboratory of Molecular Biology,
Cambridge, UK

At the global level, the prevalence of parasitic infections is inver-
sely correlated with the frequency of immunopathological dis-
eases, with parasite-endemic countries having low rates of
allergy, asthma and inflammatory bowel disease, while the Wes-
tern world is suffering an epidemic of these same conditions.
Reinforcing this link, interventional studies have shown that the
level of allergic responses in helminth-infected children increases
after anthelminthic drug-cure of parasitic infections. Finally, a
series of clinical trials using pig whipworm infection of individu-
als with inflammatory bowel disease showed that parasites (or
their products) could be used as viable therapeutic agents against
immunopathological conditions. Our work has focussed on iden-
tifying the parasite-derived molecules and the immunological
mechanisms by which parasites suppress immunopathology. In a
clinical trial using hookworm infection to treat celiac disease,
although significant suppression of clinical symptoms was not
seen, infection inhibited the inflammatory immune response in
the intestine, indicating a direct interference with host immune
responsiveness. These findings have led to increasing interest in
parasite secreted molecules, both as the most likely mechanism
by which parasites could suppress the immune system, and to
provide defined molecular therapies that do not necessitate live
infection. Parasite products have previously been shown by our-
selves and others to suppress antigen presentation, inhibit IL-12
production, skew responses towards a TH2 phenotype and
induce regulatory T cells. In a mouse colitis model we found that
hookworm products (in the absence of infection) could suppress
immunopathology via reduction of TH1/TH17 responses, TH2
induction and alternative activation of macrophages. In this case,
parasite products suppressed colitis by skewing of inflammatory
TH1/TH17 responses towards a less damaging TH2 phenotype.
However, parasitic infections can also protect against TH2-medi-
ated allergy and asthma, where different mechanisms must
apply. For example, products from the mouse parasite, Heligmo-
somoides polygyrus, suppress both innate and adaptive immu-
nity, thereby alleviating pathology in mouse models of asthma.
These products are able to suppress the very earliest events in
allergic response initiation, such as release of the alarmin cyto-
kine IL-33 and activation of innate lymphoid cells, as well as
downstream events such as the development of TH2 recall
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responses. In addition, these products induce functionally sup-
pressive regulatory T cells which can suppress asthma in an aller-
gic mouse. Biochemical fractionation coupled with mass
spectrometric identification of proteins in active fractions are
now being undertaken to identify candidate immunomodulatory
molecules. These candidates may reveal new immunological
pathways used by parasites to repress host immune reactivity
and could themselves show potential as new therapeutic agents
for human inflammatory diseases.

6.3 Parasitic zoonoses/diseases in the Scandinavian
Baltic region

6.3.1 Echinococcus multilocularis

IS.6.3.1.001
Development of a highly sensitive semi-automated capture
probe DNA extraction method and real-time PCR
diagnosing E. multilocularis
M. Juremalm

Department of Virology, Immunobiology and Parasitology, National
Veterinary Institute – SVA, Uppsala,Sweden

Following the first finding of Echinococcus multilocularis in Swe-
den 2011, 2985 red foxes were analysed by segmental sedimen-
tation and counting (SSCT). This test is labour intensive and
requires handling of the whole carcass of the fox, resulting in a
costly analysis. In an effort to reduce the cost of labour and sam-
ple handling, an alternative PCR-based method was developed.
The method needed to be sensitive, cost effective, and possible to
at least partially automate for detection of E. multilocularis in
faecal pellets from foxes. None of the previously described meth-
ods fit these criteria. The new method is semi automated and
uses capture probe DNA extraction followed by real-time hydro-
lysis probe PCR for the detection of E. multilocularis DNA in
faecal pellets from red fox. The sample size is 3 ml, but can eas-
ily be up scaled to 10 ml. Specific capture allows for large sam-
ples to be processed without risking high concentrations of non
template nucleic acids. Faecal samples may contain up to 50
weight percent bacteria that may not be the target of your assay.
If a general nucleic extraction method is used, the concentration
of non template nucleic acid alone could be enough to inhibit
the PCR reaction. The new method proved to have short sample
throughput time and equal or higher sensitivity than the sedi-
mentation and counting technique, the current gold standard test
for E. multilocularis detection. The new method is used for the
Swedish E. multilocularis surveillance program for 2012–2013.

IS.6.3.1.002
Echinococcus multilocularis, dealing with an emerging
zoonosis – the epidemiological perspective
T. Romig

Department of Parasitology, University of Hohenheim, Stuttgart,
Germany

E. multilocularis, causing alveolar echinococcosis (AE), is essen-
tially a parasite of wild mammals (canid-rodent cycle), although
in some parts of the world domestic dogs are also involved in
the transmission. During the past two decades an increase of the
parasite’s frequency in animals and range extensions are evident
or suspected in many parts of the world. New regions of high
endemicity have emerged in Europe (e.g. the Baltic states), and
the parasite has invaded previously non-endemic areas of Scandi-

navia. The recent establishment of urban and peri-urban popula-
tions of wild canids has led to an increasing exposure of the
human population to AE in urban areas of Europe, Asia and
North America. Anthropogenic alterations of the environment
may have an impact on the life cycle as well as the appearance
of invasive new host species. Studies of the parasite’s molecular
diversity has recently facilitated the recognition of natural dis-
persal patterns as well as accidental translocations by human
activity. E.g., this has already led to a better understanding of
the origin of isolated parasite populations e.g. on Svalbard and
in northern Italy, but the data available so far still amount to
few pieces of a rather large puzzle. Concerning prevention and
control, various measures were implemented to prevent translo-
cation of the parasite via companion animals, although the effi-
cacy of such measures is unclear. Controlling the wildlife cycle is
possible, but cost-benefit relations have to be considered for dif-
ferent socio-economic and cultural settings.

IS.6.3.1.003
Alveolar echinococcosis in humans: changing features in a
changing world
D. A. Vuitton and the WHO-Collaborating Centre on Prevention and
Treatment of Human Echinococcosis

WHO-Collaborating Centre and French National Reference Centre For
Alveolar Echinococcosis, University of Franche-Comt�e and University
Hospital, Besanc�on, France

Alveolar echinococcosis (AE), due to the tumor-like development
in the liver of Echinococcus multilocularis metacestode, a rare
but severe disease, was first recognized in Europe at the middle
of the XIXth century. The geographic area of the disease in
humans was long restricted to southern Germany, northern Swit-
zerland, western Austria and eastern France. Major changes in
the geographic distribution of the disease occurred at the end of
the XXth century: patients with AE have now been disclosed in
nearly all European countries, and AE incidence has doubled in
the ‘historical’ areas in the past decade. Turkey, central Asia and
Russia, western China and northern Japan are also major ende-
mic areas. Until the end of the 1980s, AE diagnosis was most
often made on symptoms, including hepatomegaly, jaundice,
cholangitis and septicemia, portal hypertension or Budd-Chiari
syndrome, and/or various symptoms related to invasion of intra-
peritoneal organs or to extra-hepatic metastases, mainly in lung
and brain. In the 2010s in Europe, fortuitous diagnosis comes
mostly from liver imaging performed for any other indication, in
asymptomatic patients. Ultrasound and CT show homogenous or
heterogeneous lesions and calcifications in the liver; MRI shows
pathognomonic small vesicles, especially in T2. Diagnosis is con-
firmed by specific serology, as well as pathology and/or specific
PCR on the lesion. Within the past 30 years, earlier diagnosis, as
well as a multidisciplinary therapeutic approach, has completely
modified the prognosis of the disease. AE treatment, as recom-
mended currently, associates (i) surgical resection of the parasitic
lesion(s), when it may be curative, with albendazole for 2 years,
or (ii) albendazole for life with percutaneous or per-endoscopic
drainage in case of need, when operation cannot be curative. 18-
FluoroDeoxyGlucose-Positron Emission Tomography with
delayed (3-h) acquisition of images is currently the best, albeit
indirect, surrogate marker of lesion progression/activity, and
may help clinicians in their decision to withdraw albendazole in
selected patients. Within the last decade AE has been disclosed
in an increasing number of patients with immune suppression
caused by anti-cancer chemotherapy or by combined anti-inflam-
matory/immune suppressant drugs, including biological agents.
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In these patients, presentation may be unusual and serology neg-
ative, evolution is fast, and albendazole treatment seems more
often associated with side effects. It may be noted that the 1st
autochtonous AE cases in Belgium and in the Netherlands were
found in such patients. Occurrence of emerging cases in coun-
tries that were not considered to be endemic in the past requires
vigilance. An appropriate – and evidence-based- management of
AE patients in Europe would be highly enhanced by a network-
ing of national reference centers.

6.3.2 Fish-borne parasitic zoonoses in Europe

IS.6.3.2.001
Consumer health risk posed by Anisakis simplex in northern
Europe – an update
A. Levsen1, C. K. Fæste2, A. H. Lin3, T. Van Do3,4, E. Florv�ag3,4,5 and E. Egaas2

1National Institute of Nutrition and Seafood Research (NIFES), Bergen,
Norway; 2National Veterinary Institute, Oslo, Norway; 3Institute of
Clinical Science, University of Bergen, Bergen, Norway; 4Laboratory of
Clinical Biochemistry, Haukeland University Hospital, Bergen, Norway;
5Department of Occupational Medicine, Haukeland University Hospital,
Bergen, Norway

The larvae of the parasitic nematode Anisakis simplex occur in
most commercially utilised fish stocks in temperate seas. Most
larvae lodge in the visceral cavity but some may migrate into the
fish flesh, sometimes deeply into the fillets. Thus, if not processed
properly, live A. simplex larvae may result in human infection
(anisakiasis). Moreover, recent studies imply that the ‘typical’
sibling (i.e. A. simplex sensu stricto) within the genetically
defined A. simplex species complex may induce allergic reactions
in sensitised persons. Thus, large producers of seafood such as
Norway must continuously focus on product safety in order to
retain consumer confidence. As part of a long-term monitoring
program, we annually investigate the occurrence and spatial dis-
tribution of A. simplex larvae in North Sea herring and Atlantic
mackerel. While overall larval mean abundance seems to increase
in herring with increasing size/age, larval mean abundance tends
to be highest in smaller/younger mackerel. Larval infection in
the flesh is comparatively low in both fish stocks, with typically
>80% of the larvae lodging in the belly flaps, at prevalence rang-
ing 22–50% in herring and 14–23% in mackerel. Thus, trim-
ming the fillets by removing the belly flaps strongly reduces the
probability to encounter worms in the final product. EU regula-
tion (853/2004) demands freezing of fishery products to be con-
sumed raw or almost raw. However, farmed Atlantic salmon is
exempted from the freezing requirement (EU 1276/2011). The
premise for the exemption has recently been challenged by find-
ings of nematodes incl. A. simplex s.s. in runts (loser-fish) of
farmed Atlantic salmon in South-Norway. Although no nema-
todes were found in food quality salmon, the findings show that
anisakid infections may occur under farming conditions. To clar-
ify the nematode situation in farmed salmon in Norway, a moni-
toring program covering fish from all salmon-producing counties
is currently being designed. For efficient anisakid detection in
various fish products, we have established, validated and subse-
quently applied five different methods: The UV/compression- and
artificial digestion-methods aim at detecting whole worms in fish
fillets, loins or viscera; RT-PCR targets a small Anisakis-specific
DNA fragment; while ELISA and LCMS target Anisakis-specific
proteins/peptides. Each method has specific advantages depend-
ing on type of investigation, sample size and matrix (e.g. large-
scale vs. spot testing; fillets vs. processed products). We recently
performed a seroprevalence follow-up study of anti-Anisakis sim-
plex IgE antibodies in various anonymized serum samples from

blood donors (n = 993) and patients with total IgE ≥1000 kU/l
(IGE+, n = 414) in western Norway. The sera were analyzed by
ImmunoCAP�, ELISA and western immunoblotting. Very low
prevalence of A. simplex sensitization was recorded in the IGE+-
group only (0.2%). Considering the possibility of false-positives
due to cross-sensitization to other allergens, the results are not
conclusive regarding any clinical implications.

6.3.3 Intestinal protists – diagnostic tools and
emerging trends

IS.6.3.3.001
Update on Blastocystis host specificity, genetic diversity,
detection and clinical significance
C. R. Stensvold

Department of Microbiology and Infection Control, Statens Serum
Institut, Laboratory of Parasitology, Copenhagen, Denmark

One of the most common colonisers of the human and animal
intestine is Blastocystis, a stramenopile that has adapted to a
strictly anaerobic, parasitic life style. Based on small subunit (SSU)
rDNA analysis, the genus comprises a variety of subtypes, which
are arguably separate species; to date, 17 subtypes (ST) have been
found in humans, other mammals and birds. Although there are
some examples highly suggestive of zoonotic transmission, accu-
mulating data indicate that human Blastocystis carriage is primar-
ily a result of anthroponotic transmission. Large variation in the
distribution of STs is seen among human cohorts and host species,
and the study of subtypes is an easy and cost-effective way to gen-
erate hypotheses on epidemiology, including clinical significance,
phylogeography and transmission patterns. Mainly two methods
have been applied to subtyping studies, of which barcoding is the
method of choice for reasons that will be explained. Real-time
PCR appears highly useful for screening faecal DNAs, and positive
samples can subsequently be subtyped using ‘barcoding
PCR’ + sequencing and designated publicly available database
facilities (http://pubmlst.org/blastocystis/). Quite a few conun-
drums are associated with Blastocystis. Above all, its role in health
and disease continues to puzzle clinicians and scientists. No single
chemotherapeutic intervention modality has proven successful,
and so it is not known how to consistently eradicate the parasite.
Moreover, the development and use of nucleic acid based diagnos-
tic techniques has made it clear that traditional parasitological
methods for Blastocystis detection are insensitive, hampering iden-
tification of carriers and non-carriers including post-treatment car-
rier status.Since Blastocystis is a common intestinal coloniser, its
role and function in the context of the human intestinal microbi-
ome should receive some attention. Blastocystis appears virtually
absent in patients with Crohn’s Disease and active ulcerative coli-
tis, and we have independent pools of data indicating that coloni-
saiton by Blastocystis may be a predictor of certain bacterial
communities. If confirmed – metagenomic studies of the intestinal
microbiota (including eukaryotes) may be essential to future
attempts to establish the clinical significance of Blastocystis in dif-
ferent cohorts such as patients with irritable bowel syndrome and
inflammatory bowel disease. Future studies seeking to unravel the
clinical significance of Blastocystis should therefore include not
only highly sensitive and standardised diagnostics for accurate
identification of carrier status and subtypes, but also, where possi-
ble, data on gut bacteria profiles in carriers and non-carriers.
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6.6 Molecular parasitology and evolution

IS.6.6.001
Next generation sequencing and the prospects for helminth
mitogenomics
D. T. J. Littlewood

Department of Life Sciences, Natural History Museum, London, UK

Mitochondria are plastids characteristic of eukaryotic cells, and
have a fundamental role in oxidative phosphorylation. Notwith-
standing their limitations (e.g. usually uniparentally inherited,
very rarely recombining), mitochondrial genomes (mtDNAs)
offer a wealth of biological information that can be used to
underpin diagnostics, systematics, ecology and evolutionary biol-
ogy. The complement of two ribosomal and 22 tRNA genes
offers variation at the nucleotide and inferred secondary struc-
ture levels, and the 12 or 13 protein-coding genes offer addi-
tional variation measurable at the amino acid level. Gene order
rearrangements and the occasional duplication or loss of genes
adds yet another means of comparing and contrasting mtDNAs.
Generally compact, mtDNAs have few non-coding regions, often
coinciding with control and/or repeat regions. The value of com-
parative mitogenomic data is limited by the availability of data
within and between species. NGS technologies provide a diver-
sity of cost-effective means by which we can characterize mtD-
NAs, achieving streamlined high throughput methods in some
cases (e.g. for strongylid nematodes), and facilitating the charac-
terization of novel mtDNAs where PCR methods fail. Available
methodologies offer an exciting opportunity to characterize mtD-
NAs of biomedically importance helminths for a wide diversity
of purposes. A growing catalogue of complete mtDNAs will
serve as a valuable resource for many users. Sliding window
analyses provides a rapid indication of sequence variability
across mtDNAs, allowing the design of novel PCR-based strate-
gies for a wide variety of end uses. Moreover, such techniques
allow long-standing mt markers to be re-assessed in the light of
complete mtDNAs. Phylogenies from complete mtDNAs have
challenged nuclear-based estimates of helminth relationships (e.g.
taeniid tapeworms) and have revealed cryptic species. The
growth in mitogenomics allows improved substitution models
for phylogeny reconstruction, the search for adaptive evolution
of mt genes, and many other fruitful avenues for parasitological
and biological research.

6.7 Parasite ecology

IS.6.7.001
Ecology: a neglected tool in the parasitologist’s toolbox?
B. L. Fredensborg

Department of Plant & Environmental Science, Section for Organismal
Biology, University of Copenhagen, Copenhagen, Denmark

Parasitologists have made great strides in understanding the role
of single species of parasites on human and animal health and
the development of drugs against them. Much less is known
about the importance of parasite interactions with each other
and with other environmental stressors to the transmission and/
or severity of disease. This is unfortunate because to most hosts
multiple parasite infections represent the rule rather than the
exception. A growing body of evidence demonstrates interactions
among multispecies infections either directly through competition
for space and nutrients or indirectly via the host immune system.
Parasite interactions have mostly been reported from definitive
hosts, but interactions among other life cycle stages may also be
important. One important study (Graham 2008) indicated that

parasite interactions may be governed by general ecological rules
and that the outcome of multispecies infections therefore is pre-
dictable. Other studies show that treatment against one parasite
changes the parasite community dynamics to enhance the fitness
of other parasites with potentially unforeseen effects when treat-
ing humans or animals. In addition to interacting with each
other, parasites also interact with other environmental stressors
that may increase the effect of parasites on their hosts. For
example, recent studies suggest a link between the loss of honey-
bees and the combinatory effect of parasites and insecticides
although the mechanisms and generality of such interactions to
other host-parasite systems remain unknown. Taken together,
parasitologists would benefit greatly from implementing the prin-
ciples of ecology to a greater extent and to increasingly investi-
gate the ecological interactions of parasites with their
environment. This often requires an interdisciplinary approach,
and parasitologists should therefore seek to combine their exper-
tise with that of other research disciplines.

6.9 Evolution, parasitic diseases and immunity

IS.6.9.001
Exploiting the co-evolution of Wolbachia and filarial
nematodes to deliver new treatments for onchocerciasis
and lymphatic filariasis
M. J. Taylor

Department of Parasitology, Liverpool School of Tropical Medicine,
Liverpool, UK

Wolbachia is one of the most abundant and widespread intracel-
lular bacteria in nature, which spreads through insect and
arthropod populations by manipulating host reproduction to its
own advantage. At some point in its evolution, the bacterium
jumped phyla to take up residence inside a sub-group of the on-
chocercidiae family of filarial nematodes, including the medically
important parasites that cause onchocerciasis and lymphatic fila-
riasis. In contrast to their parasitic cousins in insects, Wolbachia
have become mutualists in their nematode host – being essential
for growth, development and fertility. Although ubiquitous
throughout the nematodes lifecycle periods of Wolbachia popu-
lation growth coincides with the metabolically demanding pro-
cesses associated with larval growth and development and
embryogenesis in adult females. The long-life span of adult filar-
iae is also dependent upon their symbiont as worms depleted of
Wolbachia using antibiotics, die within 12–18 months providing
a safe and potent macrofilaricidal treatment and improvements
in clinical pathology. Anti-Wolbachia therapy delivers an early
block in embryogenesis and gradual macrofilaricidal activity
leading to a progressive and sustained elimination of microfilar-
ial load, thus avoiding the risk of SAE from target species and
those due to co-infections with Loa loa (a species without Wol-
bachia). The use of doxycycline as a macrofilaricidal therapy has
been established as proof-of-concept in an extensive series of
field trials but its widespread use in community-based control is
constrained by the logistics of a relatively lengthy course of treat-
ment (4–6 weeks) and contraindications in children and preg-
nancy. These barriers stimulated the formation of the ‘Anti-
Wolbachia’ (A∙WOL) consortium in 2007, which is funded by
the Bill & Melinda Gates Foundation to search for new drugs
active against Wolbachia that are suitable for community-direc-
ted MDA with a secondary goal to optimize regimens of existing
drugs and re-purposed registered drugs for use in more restricted
target populations.
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IS.6.9.002
What makes a successful parasite? Evolution of strategies
for survival & reproduction
S. E. Reece

University of Edinburgh, School of Biological Sciences, Institutes of
Evolution, Immunology and Infection Research, Edinburgh, UK

Evolution continually undermines efforts to control parasites and
so infectious diseases remain responsible for considerable mortal-
ity and morbidity. Malaria parasites have to live, compete, and
reproduce in hostile and changeable environments inside hosts
and vectors, these are environments with which they are engaged
in a life-and-death struggle. Research in my group asks ‘how
have parasites evolved to cope with the challenges of their life-
style, exploit their hosts, and what limits their success?’ Malaria
parasites cope with environmental challenges (including anti-par-
asite drugs) by employing a variety of flexible (‘plastic’) strate-
gies in their development and behaviours. The strategies
parasites have evolved are surprisingly sophisticated; they are
equivalent to those observed in multicellular organisms, such as
insects, birds, and mammals. I will discuss how malaria parasites
have evolved to maximise in-host survival and between-host
transmission and how a better understanding of what makes a
successful malaria parasite can help make interventions as ‘evo-
lution-proof’ as possible. Specifically, I will focus on how two
aspects of parasite survival and transmission strategies affect par-
asite fitness: coordination of malaria parasite developmental
(cell-cycle) schedules with the host circadian rhythm and para-
sites’ level of investment into transmissible forms (gametocytes).

6.10 Role of natural IgM binding in parasitic
diseases

IS.6.10.001
Binding of rosette-mediating PfEMP1 variants to non-
immune ‘natural’ IgM
A. Ghumra1, J.-P. Semblat1, D. Czajkowsky2, J. Hu2, Z. Shao2, U. Girja3,
R. Wallis3, C. Kifude1, A. Raza1 and A. Rowe1

1University of Edinburgh, UK; 2Chinese Academy of Sciences, China;
3University of Leicester, UK

Severe malaria causes death of young children in sub-Saharan
Africa and vaccine intervention to reduce the death toll is
urgently required. To understand the mechanisms behind life-

threatening malaria is a major obstacle to intervention. Rosetting
(the binding of infected erythrocytes to uninfected erythrocytes)
is a virulence factor associated with Plasmodium falciparum-
induced severe malaria. Plasmodium falciparum Erythrocyte
Membrane Protein 1 (PfEMP1) is exported to the surface on
mature trophozoite infected erythrocytes and interacts with unin-
fected erythrocytes to mediate rosetting. There are approximately
60 var genes per haploid parasite genome that encode PfEMP1
molecules and each of which have a unique architecture contain-
ing Duffy Binding Like (DBL) and Cysteine-InterDomain Region
(CIDR) domains. We have shown that var genes can encode a
subset of rosette-mediating PfEMP1 variants can bind non-
immune ‘natural’ IgM. Many P. falciparum strains have been
shown to use a common site on IgM for this interaction, which
was located to the Cmu3-Cmu4 Fc region of multimeric IgM.
Clinical data from 57 parasite isolates taken from Kenyan chil-
dren with severe and uncomplicated malaria showed that all iso-
lates that displayed the rosetting phenotype bound to non-
immune IgM and there was a strong correlation between the
level of rosetting and IgM-binding (P = 0.804, P < 0.001, Spear-
man correlation). Data has shown that antibodies raised against
domains of rosetting PfEMP1 variants that bind non-immune
IgM can illicit antibodies that give a broader depth of cross-reac-
tivity with other rosetting variants in multiple assays, compared
to antibodies raised against domains of PfEMP1 variants that do
not bind non-immune IgM. In addition to rosetting, a PfEMP1
variant implicated in malaria in pregnancy called var2CSA has
also been shown to bind non-immune IgM. Recently, we have
been trying to elucidate common features between PfEMP1 vari-
ants that bind to non-immune IgM. Using recombinant DBL
domains in ELISAs and COS cell immunofluorescence assays has
revealed that non-immune IgM binds to the C-terminal end of
PfEMP1 molecules that have a set of triple epsilon/zeta DBL
domains. Molecular modelling and site directed mutagenesis
revealed charged residues that could be interacting with IgM.
Experimental evidence suggests that non-immune IgM may bind
to var2CSA to mask it from recognition by the host immune sys-
tem. In the case of rosetting, we have shown that non-immune
IgM contributes to rosette-formation shown with three out of
four laboratory strains. IgM may therefore serve multiple func-
tions and further work is required to test the relevance of non-
immune IgM binding to severe malaria and whether targeting
epitopes of IgM-binding rosetting variants is a feasible vaccine
strategy.
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