surface. In order to test whether antibodies to PfIMAS170 could block
merozoite invasion, growth of P falciparum 3D7 parasite in the presence
of anti-PfMAS170 antibody was tested. The anti-PfMAS170 antibody
significantly inhibits the merozoite invasion to erythrocytes. Since anti-
PfMAS170 antibodies inhibited merozoite invasion in vitro, we decided to
investigate whether PfIMAS170 is exposed to the human immune system
in P falciparum-infected individuals. The sera from P falciparum infected
individuals in Thailand reacted with the recombinant PfMAS170, indicating
PfMAS170 is immunogenic in humans. Taken together, these results
suggested that PfMAS170 plays important role in the merozoite invasion
process. The C-terminal erythrocyte-binding domain is of interest for the
development of blood-stage malaria vaccine.

EVALUATING THE POTENTIAL IMPACT OF TRANSMISSION
BLOCKING VACCINES AGAINST PLASMODIUM FALCIPARUM
INFECTION ALONGSIDE EXISTING INTERVENTIONS

Robert Verity, Tom Churcher, Azra Ghani

MRC Centre for Outbreak Analysis and Modelling, Imperial College
London, London, United Kingdom

Transmission-blocking vaccines are under development with the aim that
they will reduce or interrupt transmission in malaria endemic settings when
used alongside existing interventions. However, their utility will depend
not only on their efficacy and durability, but also on characteristics of the
transmission setting including the intensity and seasonality of transmission.
We extended a published mathematical model to identify settings in Sub-
Saharan Africa in which a TBV could interrupt transmission if implemented
alongside existing interventions, and the characteristics required of the
TBV and of the vaccination programme. In all settings repeated annual
rounds of vaccination will be required, with more frequent rounds required
if the duration of protection is shorter or if the initial transmission intensity
is high. The protective efficacy of a typical TBV vaccine with a 1-year half-
life is predicted to be substantially higher in seasonal settings compared

to perennial settings with the same average transmission intensity, with
greater efficacy achieved if the vaccination programme is aligned with

the start of the transmission season. Overall the protective efficacy is
predicted to be greatest in areas of low transmission but the number of
cases averted greatest in areas of moderate transmission. Thus the optimal
location to undertake Phase Ill trials for candidate vaccines would be in
existing low to moderate transmission areas.

IMMUNOGENICITY OF DNA VACCINES ENCODING PFS48/45,
A PLASMODIUM FALCIPARUM TRANSMISSION-BLOCKING
VACCINE ANTIGEN IN RHESUS MONKEYS BY IN VIVO
ELECTROPORATION INCLUDING EVALUATION OF CODON
OPTIMIZATION AND N-LINKED GLYCOSYLATION

Dibyadyuti Datta', Geetha Bansal', Brooke Grasperge?, Mario
Philipp?, Rajesh Kumar', Dietlind Gerloff?, Drew Hannaman?,
Nirbhay Kumar!

"Tulane School of Public Health and Tropical Medicine, New Orleans, LA,
United States, Tulane National Primate Research Center, Covington, LA,
United States, *Foundation for Applied Molecular Evolution, Gainesville,
FL, United States, “lCHOR Medlical Systems Inc., San Diego, CA, United
States

Antigens expressed on various sexual stages of Plasmodium falciparum
are being pursued as targets of transmission blocking vaccines (TBV).
These include gamete surface proteins (Pfs230 and Pfs48/45) and
zygote/ookinete surface protein (Pfs25) expressed after fertilization in
the mosquito midgut. Ingestion of antibodies against these antigens
effectively blocks parasite development in the midgut. Efforts are
underway to develop vaccines based on either recombinant proteins-
adjuvant formulations or as DNA vaccines. While our laboratory has
previously expressed Pfs48/45 as a functionally effective recombinant
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molecule in E. coli, structural complexity has continued to be a challenge
for further development of an effective vaccine. The goal of this study

was to investigate Pfs48/45 using DNA vaccine platform. The rationale

is to develop a TBV that is: (i) technically less challenging in comparison

to recombinant protein production, (ii) cost-effective, (iii) stable, and

(iv) easy to manufacture. In addition, DNA vaccine platform allows a
multivalent approach by combining several antigens. Our vaccine design
included codon optimization of DNA sequence for optimum expression,
in-vivo electroporation for enhanced immunogenicity, mutations to block
any N-linked glycosylation in the expressed protein, and a heterologous
prime-boost approach. Additionally, we evaluated a combination of DNA
vaccines encoding Pfs48/45 and Pfs25. All 7 putative N-linked glycosylation
sites in Pfs48/45 were mutated (N to D or K) based on available sequences
of P48/45 orthlogs in various Plasmodium species. Rhesus macaques (N=4)
were assigned to each of three groups and immunized (IM) with 3 DNA
vaccine doses (2.5mg), using in vivo electroporation at 4 week intervals
followed by a recombinant protein boost (50ug protein in Alum). Antibody
titers were determined by ELISA and functional activity in mosquito
membrane feeding assays. Results on various test parameters as well as
outcome of combining two different TBV target antigens will be discussed.
(Funded by Al47089, Al101427 and Al 103466).

DISTRIBUTIONAL IMPACT OF RTS,S VACCINATION IN
SUB-SAHARAN AFRICA: IMPLICATIONS FOR POLICY
IMPLEMENTATION

Katya Galactionova, Fabrizio Tediosi, Thomas A. Smith, Melissa
A. Penny

Swiss Tropical and Public Health Institute, Basel, Switzerland

A growing body of evidence has demonstrated that many public health
interventions developed to aid the poor are not reaching their intended
target. These concerns are relevant for the introduction of a malaria
vaccine, the most advanced of which is RTS,S, currently in Phase Ill clinical
trials. Initial results indicate that RTS,S can provide modest protection
against both clinical and severe malaria in young infants. We examine the
potential distributional impact of the RTS,S vaccine in 6 African countries
by evaluating differences in the relative risk of malaria against projected
vaccine coverage and health benefits across beneficiaries grouped by
socio-economic characteristics using an asset index. To accomplish this we
first link country Demographic and Health Surveys with the distributions
of entomological inoculation rate derived from the prevalence data
assembled by the Malaria Atlas Program. We then combine information
on transmission, access to health services and baseline vector control
interventions coverage to assess the impact of vaccine deployment on
disease burden and its distribution across different population groups
using a stochastic simulator of malaria epidemiology and control. We
estimate the extent of forgone health due to disparities in access to
immunization services by simulating a scenario assuming immunization
coverage of the group in the highest socio-economic quintiles for the
whole vaccination cohort. We highlight the importance of malaria case
management in sustaining the health gains achieved with the RTS,S by
simulating vaccine impact at levels of highest wealth quintile for both
immunization and case management coverage. Our findings suggest that
substantial additional reductions in burden could be realized with RTS,S
by targeting the underserved population with either extensive outreach or
through innovative distribution channels. We further illustrate the gains
in program effectiveness if vaccine deployment in combined with systems
strengthening to improve access to malaria case management.
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DEVELOPMENT OF PLASMODIUM FALCIPARUM
RETICULOCYTE BINDING-LIKE HOMOLOGOUS PROTEIN 2
(PFRH2) AS A BLOOD-STAGE MALARIA VACCINE CANDIDATE

Tajali Sahar, Alok Kumar Pandey, Archana Sharma, Amlabu
Emmanuel, K. Sony Reddy, Virander S. Chauhan, Deepak Gaur

International Centre for Genetic Engineering and Biotechnology, New
Delhi, India

The Plasmodium falciparum reticulocyte binding-like homologous

(PfRH) family of proteins are key determinants of different erythrocyte
invasion pathways. Out of five functional PfRH proteins, we report that
native PfRH2 undergoes processing yielding fragments that exhibit
differential erythrocyte binding specificities. Consistent with previous
PfRH2 knockout studies, the RBC binding specificity of native PfRH2

was sialic acid-independent, trypsin resistant and chymotrypsin sensitive.
However, a smaller processed fragment bound erythrocytes with a
different phenotype. To further characterize the processing sequence and
localization of the resulting fragments, we have raised specific antibodies
against different regions of the PfRH2 ectodomain. We have mapped the
erythrocyte binding domain of PfRH2 to a conserved 40kDa N-terminal
region (rPfRH240). Recombinant rPfRH240 bound to erythrocytes in a
sialic acid independent, trypsin resistant, chymotrypsin sensitive manner,
consistent with the binding of the native protein. PfRH2 antibodies
against only the 40 kDa receptor binding domain were able to efficiently
block erythrocyte invasion and further produced synergistic inhibition of
erythrocyte invasion in combination with antibodies against other parasite
ligands such as EBA-175 and AARP. A recent study has demonstrated that
PfRH2 is naturally immunogenic in humans residing in malaria endemic
regions and that PfRH2 antibodies exhibited the highest association with
protection against malaria among a pool of 91 recombinant blood-stage
antigens. We have developed and optimized a process for the production
of rPfRH240 with cGMP specifications for it's clinical development. Thus,
rPfRH240 is a major candidate antigen under the ICGEB portfolio for the
development of a new generation combination based blood-stage malaria
vaccine.

INDUCTION OF IMMUNITY FOLLOWING VACCINATION
WITH A CHEMICALLY ATTENUATED MALARIA VACCINE
CORRELATES WITH PERSISTENCE OF A SUB-PATENT
INFECTION

Jennifer M. Reiman', Amber Raja’, Bibiana Rodriguez', Sai
Lata De', Stephanie Yannow?, Terry Spithill?, Moses Lee?, Virginia
McPhun', Michael F. Good'

'Griffith University, Southport, QLD, Australia, ?University of Alberta,
Edmonton, AB, Canada, °La Trobe University, Melbourne, Australia,
‘Georgia State University, Atlanta, GA, United States

Antigenic polymorphism presents a major hurdle for subunit malaria
vaccine development. To overcome this obstacle we are developing

whole parasite approaches using DNA alkylating agents to chemically
attenuate blood stage parasites which will be used as vaccines. We have
demonstrated that attenuated Plasmodium chabaudi or P yoelii parasitized
RBCs can induce immunity in mice. The RBCs in the vaccine had to remain
intact for the induction of immunity and killed parasites did not induce
immunity. To further understand the nature of immune induction as we
move to a clinical trial, we have attempted to follow the fate of attenuated
parasites post-inoculation. Mice were immunized once with 106 P
chabaudi pRBCs attenuated with 2uM tafuramycin A (TfA). gPCR and gRT-
PCR were used to monitor parasite DNA and RNA in blood and various
tissues. Adoptive transfer studies were used to investigate whether sub-
microscopic levels of parasites could transfer immunity between animals.
Surprisingly, parasite DNA was detectable for up to one week within

the RBCs of vaccinated mice. In contrast, inoculation of mice with killed
pRBCs did not result in persisting levels of parasite DNA in blood or tissues

of recipient mice. Irraditated whole blood from vaccinated mice could
adoptively transfer immunity to recipient mice. Furthermore, treatment of
vaccinated mice with anti-malaria chemotherapy was able to reduce the
level of immunity in vaccinated mice. Our results suggest that immunity

in mice is dependent on a persisting sub-patent attenuated infection.
These results have informed our strategy to develop a P falciparum vaccine
with a major goal of utilizing an attenuating dose of TfA that enables a
persisting sub-patent infection.

THE USE OF A TRANSGENIC RODENT MALARIA CHALLENGE
MODEL FOR ASSESSMENT OF NOVEL LIVER-STAGE MALARIA
VACCINES

Ahmed M. Salman’, Rhea J. Longley’, Alexandra J. Spencer’,
Shahid M. Khan?, Chris J. Janse?, Adrian V.S. Hill’

"The Jenner Institute, University of Oxford, Oxford, United Kingdom,
2Leiden Malaria Research Group, Leiden University Medical Center, Leiden,
Netherlands

Malaria remains one of the most important global infectious diseases. At
present there is no completely effective/licensed malaria vaccine. Most

of the severe pathologies and deaths due to malaria are associated with
Plasmodium falciparum (Pf) strain, and developing effective vaccines
remains a priority. Unfortunately Pf does not infect small animals and a
number of the Pf candidate vaccine antigens either differ from or are
absent in rodent parasites, limiting pre-clinical efficacy studies in murine
models. In this work we sought to rank-order the protective immune
responses to several novel Pf vaccine candidates using a rodent challenge
model. We first immunized mice with different Pf pre-erythrocytic vaccine
antigens delivered using a viral vectored vaccine (ChAd63/MVA prime-
boost) approach and tested the responses to these antigens in mice. For
each antigen, we created transgenic P berghei (Pb) parasites expressing
the Pf vaccine-candidate gene of interest thus enabling a vaccine efficacy/
challenge assessment in vivo. Consequently, we were able to perform

a screening of 11 Pf vaccine candidates - and several others are in
progress. We rank ordered these antigens based on protection studies

in different mice strains, selecting the most promising ones to be taken
forward for further development. We created two sets of mutants: (i) Pf
candidate-antigen genes were expressed in sporozoite and liver-stage
using the Pbuis4 promoter; and (ii) when the Pf antigen had a homolog
in Pb, the Pb gene was replaced by its Pf equivalent and expressed under
the corresponding Pb promoter. Both sets of mutants were used in the
immunization-challenge studies. Antigen screening using this challenge
model identifies PfLSA1 and PfLSAP2 as more protective than PfCSP or
PfTRAP in Balb/c mice with high efficacy: 81.25% and 75% respectively.
Also, these two antigens show good efficacy in CD1 outbred mice:
(87.5%) and (70%) respectively. Based on results from our initial candidate
antigen immunogenicity and efficacy ranking experiments we have also
created double transgenic parasites that express different combinations of
the most promising candidates. These reagents, we believe, are powerful
tools that can help in the rapid assessment of multiple-antigen vaccine
approaches.

OPTIMIZATION OF NON-IV ADMINISTRATION OF A
RADIATION-ATTENUATED SPOROZOITE MALARIA VACCINE
IN A MURINE MODEL

Richard Ruck', Maria Belmonte?, Steve Abot?, Sumana
Chakravarty?, Arnel Belmonte?, Thomas L. Richie?, Eileen
Villasante?, Judy Epstein?, Steven L. Hoffman?, Martha Sedegah?
"Walter Reed Army Institute of Research, Silver Spring, MD, United States,
?Naval Medical Research Command, Silver Spring, MD, United States,
3Sanaria Inc., Rockville, MD, United States

Radiation-attenuated sporozoites (SPZ) have been known to induce high-
level protection against malarial infection for nearly 5 decades. This was
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initially proven in mice with intravenous (IV) administration of rodent
malaria SPZ, and was followed by successful immunization of humans by
the bite of irradiated Plasmodium falciparum (Pf)-infected mosquitoes.

It was recently reported that subcutaneous (SC) and intradermal (ID)
administration of radiation-attenuated, aseptic, purified, cryopreserved
PfSPZ Vaccine was poorly immunogenic and protective in a clinical trial.
The same authors also reported that it required 7-10 times as many
irradiated (irr) P yoelii (Py) SPZ administered SC or ID as compared to

IV to achieve similar protection in BALB/c mice. Subsequently, a clinical
trial involving IV administered PfSPZ Vaccine demonstrated protection in
6/6 subjects against controlled Pf malaria infection. Many think it would
be optimal if PfSPZ Vaccine was administered by a non-IV route. We
utilized the PySPZ-BALB/c model system to systematically address how
to optimize non-IV administration of irrPySPZ, using 3 doses of 2x10°
irrPySPZ administered IV as the gold standard. We assessed IM, SC, and
ID routes of administration, and varied volume of administration (1-25
L), number of sites of administration (2-30), number of doses (3-5),
and number of irrPySPZ administered (2 - 7.5x10% irrPySPZ). Protection

> 80% was generally seen after IV administration. However, we were
not able to achieve > 80% protection with the other routes. The SC
route was superior to IM and ID routes, and injection in multiple sites
with smaller volumes was superior to larger volumes in fewer sites, with
the SC route achieving the highest protection at 56%. The complete
results will be presented, as will plans for studies with higher doses and
adjuvants. These results highlight the inefficiency of non-IV as compared
to IV administration of SPZ. However, the data indicate that a systematic
approach has the potential to significantly increase the efficiency of
administration by non-IV routes.

IMMUNE RESPONSES INDUCED BY AN ATTENUATED,
WHOLE PARASITE, BLOOD-STAGE PLASMODIUM YOELII 17X
MALARIA VACCINE

Amber I. Raja’, Virginia McPhun', Jennifer Reiman’, Moses Lee?,
Danielle I. Stanisic', Michael F. Good'

'Griffith University, Gold Coast, Australia, “Georgia State University,
Atlanta, GA, United States

We are investigating the protective efficacy of a chemically attenuated,
whole parasite, blood-stage Plasmodium yoelii 17X vaccine in a

rodent malaria model. Optimization of an immunization regimen

using a chemically attenuated, asynchronous P yoelii 17X vaccine has
demonstrated that 3 doses results in protection in BALB/c mice against
death, severe anemia and weight loss following homologous challenge.
Furthermore, parasite burden is limited in the blood of immunized mice
compared to control mice. Immune responses induced by vaccination
are being characterized, with data demonstrating that 3 immunizations
induces both significantly higher levels of proliferative cellular responses
and antibodies compared to control mice. The induction of antibodies
following vaccination is novel to the P yoelii 17X model as they were not
detected following vaccination with a chemically attenuated P chabaudi
vaccine. However, the precise role of these antibodies in vaccine-induced
protection is still unclear as no protection was observed when passively
transferred to naive mice followed by homologous challenge. Lymphocyte
depletion studies were undertaken to investigate the role of CD4+*and
CD8* T cells in vaccine-associated protection, demonstrating a crucial
role for CD4* T cells only. Following in vitro stimulation with parasitized
red blood cells, IFN-y and IL-2 were detected. The cellular origin of these
cytokines is being investigated. The induction and longevity of memory
T cells in vaccinated mice is being investigated. Preliminary data show
significantly higher effector memory T cells are observed up to 3 months
post-vaccination in the blood of vaccinated mice compared to control
mice, with the significance waning by 6 months. No difference in central
memory T cells was observed. Additionally, we are investigating whether
cross-stage protection against sporozoite/ liver-stage challenge is induced
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by this blood-stage vaccine. Our data show that vaccination is capable of
inducing activated CD8* T cells (CD8°CD11a*), which are known to play a
role in liver-stage immunity.

THE RELATIVE IMPORTANCE OF MALARIA VACCINE
PROPERTIES

Melissa A. Penny, Peter Pemberton-Ross, Thomas Smith
Swiss Tropical and Public Health Institute, Basel, Switzerland

Currently many malaria vaccines directed at Plasmodium falciparum

are under development and in clinical trials, with one candidate, RTS,S,

in large scale Phase Ill trials across multiple sites in Africa. A policy
recommendation from WHO is expected in 2015 on RTS,S and last

year WHO announced their updated malaria vaccine roadmap with the
strategic goals of developing both vaccines with protective efficacy of 75%
against clinical malaria suitable for administration to appropriate at-risk
groups in malaria-endemic areas, and vaccines that reduce transmission

of the parasite and thereby substantially reduce the incidence of human
malaria infection. In this new roadmap no length of protection is explicitly
define and neither the period for which 75% protection must be achieved.
Using simulations from an individual based stochastic model of malaria, we
address the relative importance of coverage, vaccine efficacy and measures
of duration of protection (such as half-life and shape of decay curve) for
different outcomes, including reductions in transmission, parasitological
and clinical effectiveness, and the overall public health impact at

different time points. We investigate the drivers of optimal impact of pre-
erythrocytic, blood-stage, and transmission blocking vaccines for these
different outcomes, considering the coverage, target age-group and the
initial transmission intensity. We consider the value of using alternative
metrics that summarise the coverage, initial efficacy, decay shape and half-
life as single parameters. These metrics could facilitate comparison across a
portfolio of vaccine candidates, considering different endpoints measured
in first-in-man challenge studies, Phase Il, and Phase Il clinical trials.

REVERSIBLE CONFORMATIONAL CHANGE IN THE
PLASMODIUM FALCIPARUM

Raul Herrera', Charles Anderson’, Krishan Kumar', Alvaro Molina-
Cruz', Vu Nguyen', Martin Burkhardt', Karine Reiter', Richard
Shimp, Jr.!, Randall F. Howard?, Prakash Srinivasan', Michael J.
Nold?, Mark DeCotiis’, Joan Aebig’, Lynn Lambert', Kelly Rausch',
Albert Jin#, Steven G. Reed?, Carolina Barillas-Mury’, Patrick E.
Duffy!, Nicholas J. MacDonald', David L. Narum'

'National Institutes of Health, Rockville, MID, United States, ?Infectious
Disease Research Institute, Seattle, WA, United States, *Waters
Corporation, Milford, MA, United States, “National Institutes of Health,
Bethesda, MD, United States

The Plasmodium falciparum circumsporozoite protein (CSP) is the only
malaria parasite antigen to advance to phase 3 clinical trials as part of

a virus-like particle vaccine identified as RTS,S. The CSP is filamentous
and comprised of three dominant domains: a charged N-terminus that
binds heparan sulfate proteoglycans, a central NANP repeat domain
and C-terminus comprised of a thrombospondin-like type | repeat

(TSR) domain. RTS,S which contains numerous NANP repeats and the
TSR domain protects about 50% of children against clinical disease.
Hypothetically, a second generation CSP vaccine might improve vaccine
efficacy by incorporating the N-terminal domain that is absent in RTS,S.
Using a panel of CSP-specific monoclonal antibodies, well-characterized
recombinant CSPs, and label-free quantitative proteomics, we show
here that native CSP is N-terminally processed in the mosquito host. The
processed CSP undergoes a conformational change from a filamentous,
open form to a closed form in the salivary gland, which masks the N-
and C-terminal domains until the sporozoite interacts with hepatocytes
in the liver as determined by inhibition of sporozoite invasion, in vitro.
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Interestingly, in mice the cleaved N-terminal domain contains a T-helper
cell epitope(s) that enhances the immunogenicity of recombinant full-
length CSP. Our findings show the importance of understanding the
unique biophysical nature of the CSP and its impact on vaccine design
and suggest that the conformational change is due to a mechanical or
molecular signal.

DOUBLE-BLIND DOSE-ESCALATING RANDOMIZED
CONTROLLED PHASE 1 STUDY IN MALARIA EXPOSED
ADULTS OF THE SAFETY AND IMMUNOGENICITY OF PFS25-
EPA/ALHYDROGEL®, A TRANSMISSION BLOCKING VACCINE
AGAINST PLASMODIUM FALCIPARUM IN BANCOUMANA,
MALI

Issaka Sagara’, Sara A. Healy?, Mahamadoun Hamady Assadou’,
Merepen A. Guindo', Mamady Kone', Erin Gabriel?, Kourane
Sissoko!, Intimbeye Tembine’, Djibril Traore’, Moussa L. Diakite?,
Sintry Sanogo’, Sekouba Keita', Kelly Rausch?, David L. Narum?,
David S. Jones?, Nicholas MacDonald?, Daming Zhu?, Amagana
Dolo', Yimin Wu?, Patrick E. Duffy?, Ogobara Doumbo'

'Malaria Research and Training Center, Mali-NIAID ICER, University

of Science, Techniques and Technologies of Bamako, Bamako, Mali,
2Laboratory of Malaria Inmunology and Vaccinology, National Institute of
Allergy and Infectious Diseases, Rockville, MD, United States, *Biostatistical
Research Branch, National Institute of Allergy and Infectious Diseases,
Rockville, MD, United States

Transmission blocking vaccines (TBV) are a critical strategy for malaria
elimination and eradication in Sub-Saharan Africa. A double blind,
randomized, controlled Phase 1 clinical trial is being conducted to assess
the safety and immunogenicity in malaria exposed Malian adults. The
Plasmodium falciparum TBV vaccine, Pfs25-EPA/Alhydrogel®, contains

a recombinant protein of Pf25 and a recombinant mutant non-toxic
protein corresponding to sequence of ExoProtein A (EPA) of Pseudomonas
aeruginosa with the adjuvant, Alhydrogel®. In May 2013, 120 healthy
adult volunteers aged 18-45 years old living in the village of Bancoumana
(or the surrounding area), Mali were enrolled into the study. Among the
120 participants, 20 (low dose of 16ug Pfs25-EPA/Alhydrogel® or control)
have received 2 doses (Days 0 and 56) and 100 (high dose of 47ug
Pfs25-EPA/Alhydrogel® or control) have received 3 doses (Days 0, 56, and
112.) Vaccinations started in May/June 2013 with the third vaccination
occurring in September/October 2013 prior to the predicted peak of the
transmission season. The fourth and final vaccine dose for the high dose
group (47ug Pfs25-EPA/Alhydrogel® or control) is planned in September
2014. Vaccinations have been well tolerated. The related adverse events
reported have been mostly mild or moderate injection site reactions

and transient neutropenia cases which occurred both in Pfs25-EPA/
Alhydrogel® and Euvax B/Hepatitis B vaccine (control) groups. In the group
who received the high dose of 47ug of Pfs25-EPA/Alhydrogel®, antibody
responses to Pfs25 increased with each subsequent dose of vaccine given,
but dimished quickly following vaccination. Overall, Pfs25-EPA/Alhydrogel®
TBV has been well tolerated and produced significant antibody responses
in a malaria exposed adult population.

TARGETING OUTDOOR MALARIA VECTORS USING ODOR-
BAITED MOSQUITO LANDING BOX (MLB) EQUIPPED WITH
LOW-COST ELECTROCUTING GRIDS

Nancy S. Matowo', Salum A. Mapua?, Fredros O. Okumu?

'Ifakara Health Institute/University of the Witwatersrand, Dar-es Salaam/
Johannesburg, United Republic of Tanzania, *lfakara Health Institute, Dar-
es Salaam, United Republic of Tanzania

Residual malaria transmission, especially the proportion that occurs

outdoors, is now among the major obstacles in achieving malaria
elimination goal. This outdoor transmission is attributed to outdoor

mosquito bites by mosquitoes that are behaviorally resilient or resistant

to existing indoor insecticidal interventions. Field experiments were
conducted against free-flying wild mosquitoes, to evaluate an improved
version of the recently developed odor-baited mosquito landing box
(MLB), fitted with solar-powered low-cost electrocuting grids on its sides
to rapidly kill even mosquitoes that only make very short contacts with
the devices. Three MLBs were equipped with EC grids made from locally
purchased mosquito racket zappers. One MLB was fitted with the EC grids
on only one of its sides; another MLB had EC grids on two sides while the
third MLB had EC grids on three of its sides. The three were comparatively
evaluated using a 3 by 3 Latin square experiment, with outcome measure
being average number of mosquitoes of different species. A total of 4986
dead mosquitoes were collected from the 3 odor-baited MLBs equipped
with EC grids, 29% (1432) of which were from MLB with grid on one
side, 35% (1738) from the MLB with EC grids on 2 sides while 36%
(1816) were from the MLB with EC grids on 3 sides. More mosquitoes
were caught from the MLB with more than one grid, which might be due
to in the higher surface area of contact for mosquitoes with the EC grids.
As targeting host-seeking mosquitoes with insecticide-based methods is
increasingly challenging due to either behavioral or adaptive resistance

of the mosquito vectors after prolonged use, MLBs equipped with low-
cost EC grids regularly charged by solar energy, could have significant
advantages, as it would also effectively control even those species that are
behaviorally resilient or physiologically resistant to insecticidal interventions
like long-lasting insecticide treated nets (LLINs) and indoor residual
spraying (IRS) after prolonged use.

EFFECTIVENESS OF FREE DISTRIBUTION OF INSECTICIDE
TREATED NETS (ITN) IN RURAL HEALTH DISTRICT: RESULTS
FROM CROSS SECTIONAL SURVEY IN NOUNA HEALTH AND
DEMOGRAPHIC SURVEILLANCE SITE, BURKINA FASO

Maurice Ye, Ali Sie, Eric Diboulo, Justin Tiendrebeogo
Nouna Health Research Center, Nouna, Burkina Faso

Malaria remains the global cause of morbidity and mortality with most of
the burden being in sub-Saharan Africa. Insecticide Treated Nets (ITNs);
one of the most effective strategies of Roll Back Malaria is currently rolled
out on a large scale. However no much is known about the effectiveness
of such a strategy in terms of coverage, use, and equity in protecting
vulnerable groups.We used data from a cross-sectional household

survey which was conducted in the Nouna Health and Demographic Site
in 2012 after a large campaign of free ITNs distribution in 2010. The
primary objective was to monitor household coverage in ITN and its use
and acceptability. Data were collected from a total of 1050 households,
selected using a three-stage cluster sampling procedure including 1202
pregnant women and 1114 children. Overall 97 % of households revealed
a possession of at least one ITN in 2012 compared to 89% in 2009. In
2012, 69% of children have slept under ITN the last night compared to
25% in 20009. It was 69 % for pregnant women compared to 28% in
2009. The prevalence of presumptive malaria among under five years

was 21% in 2011 compared to 20% in 2009. Meanwhile the malaria
mortality decreased from 4% in 2009 to 2,7% in 2012 (P<0.05) in general
population probably due to the high uptake of ITNs among vulnerable
groups. However the household compliance to ITNS was high during

rainy season (93%) than dry season (28.4%). 2.5% of general population
reported a side effects dominated by pruritis (41.4%) and dyspnoea
(32.9%). Although significant progress have been made to improve access
of population to ITNs resulting in slight decrease of malaria morbidity

due to high ITNs use in NHDSS, still much remains to do for achieving

the MDGs goals. More attention should by pay to the side effects of ITNS
which could play a role in adherence.
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INTEGRATED APPROACH TO MALARIA PREVENTION AT
HOUSEHOLD LEVEL IN UGANDA: EXPERIENCES FROM A
PILOT PROJECT

David Musoke', George Karani?

'Makerere University School of Public Health, Kampala, Uganda, ?Cardiff
Metropolitan University, Cardiff, United Kingdom

Background Malaria is a major public health challenge in sub-Saharan
Africa. In Uganda, malaria is the leading cause of morbidity and mortality
especially among children under five years of age. This pilot project
promoted prevention of malaria at household level using an integrated
approach in 2 rural communities in Wakiso district, Uganda. This

involved advocating and implementing several strategies in a holistic
manner geared towards reduction in the occurrence of malaria. The
specific strategies included installing mosquito proofing in windows and
ventilators, draining stagnating water, closing windows and doors early
in the evenings, and sleeping under ITNs. Methods The objectives of the
project were to: carry out a baseline survey on malaria prevention; train
community health workers and increase awareness on the integrated
approach of malaria prevention; and establish demonstration sites using
the integrate approach. Results The project conducted a survey among
376 participants which generated information on the knowledge, attitudes
and practices of the community on malaria prevention. 25 community
health workers were trained and over 200 members among the general
population sensitized on the integrated approach of malaria prevention.
40 demonstration households using the integrated approach were
established. Conclusion The results from this pilot project showed that the
integrated approach to malaria prevention was well received by the study
communities, which could be scaled up to more areas in Uganda and
other malaria endemic countries.

EFFECTS OF A NEW ODOR-BAITED MOSQUITO CONTROL
DEVICE, THE MOSQUITO LANDING BOX, ON MALARIA
VECTOR DENSITIES AND SURVIVAL INSIDE A SEMI-FIELD
SYSTEM IN TANZANIA

Arnold S. Mmbando, Joseph P. Mgando, Fredros O. Okumu,
Dickson W. Lwetoijera

Ifakara Health Institute, Morogoro, United Republic of Tanzania

Malaria transmission is increasingly occurring outdoors due to changing
vector behavior and effects of existing indoor insecticidal interventions.
The commonly used Long Lasting Insecticide treated Nets (LLINs) and
Indoor Residual Spraying mostly kill human-biting, indoor-feeding and
indoor-resting mosquitoes. We assessed effects of a new odor-baited
device that mimics humans, the mosquito landing box (MLB), which was
recently developed for killing vectors outdoors to complement LLINs on
vector densities and survival. Experiments were conducted in a semi-field
system (SFS) in Tanzania for 40 nights. 400 unfed, laboratory-reared
female Anopheles arabiensis mosquitoes were released in each chamber.
Two MLBs, baited with nylon socks emanating human foot odor and

CO, gas from yeast-molasses, were placed in one chamber, and another
chamber left as control. The MLBs were dusted with either 10% larvicidal
pyriproxyfen (PPF) powder, spores of entomopathogenic fungi (M.
anisopliae IP46), or 5% pirimiphos methyl (PM). Human volunteers in each
chamber collected and individually stored mosquitoes from their legs, or
from walls of the SFS, using new collection tools for each specimen. The
recaptured mosquitoes were assessed for contact with the MLBs by: 1)
introducing them into beakers holding 10 3-4th instar An. arabiensis larvae
and observing PPF effects, 2) observing the growth of fungus on mosquito
carcasses, or 3) monitoring mortality rates (experiment with PM). In tests
with PPF, 60% of mosquitoes recovered from human volunteer legs were
contaminated compared to 6% in controls (P<0.05). 43% of mosquitoes
found on walls in the treatment chamber were contaminated with fungus
compared to 0% in controls (P<0.05). Lastly, in tests with 5% PM, daily
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survival of mosquitoes was significantly lower than in controls (P<0.001).

The high contamination rates and reduced mosquito survival shows MLBs
can significantly reduce densities and survival of malaria mosquitoes, thus
being a potentially effective complementary intervention for use outdoors.

IMPROVING MATERNAL AND NEONATAL HEALTH:
COMPLEMENTARY ROLE OF THE PRIVATE SECTOR
INCREASING UPTAKE OF INTERMITTENT PREVENTIVE
TREATMENT FOR MALARIA IN PREGNANCY IN KENYA

Augustine M. Ngindu', Muthoni M. Kariuki’, Sanyu Kigondu',
Johnstone Akatu?, Isaac M. Malonza'

'United States Agency for International Development-MCHIP Nairobi,
Kenya, 2Bungoma County Hospital, Bungoma, Kenya

Malaria in pregnancy (MIP) is associated with poor pregnancy outcomes
including maternal anaemia, intrauterine growth retardation and low birth
weight. Kenya changed its policy on intermittent preventive treatment
using Sulfadoxine Pyrimethamine (IPTp-SP) in 1998 however, IPTp coverage
rates have remained low 4% in 2003, 14% in 2007, 15% in 2008 and

25 % in 2010. To increase the coverage rate, MCHIP supported malaria
control and reproductive health divisions of the ministry of health, first

to harmonize knowledge among service providers on provision of IPTp-
SPin 2011, and second to train community health workers (CHWs) on
sensitization of pregnant women to start early antenatal care (ANC)
attendance in 2012. A community survey conducted in 2013 showed a
significant increase in the proportion of pregnant women receiving two or
more IPTp doses from 25% to 63%, the highest increase in IPTp uptake
since 1998. Following the successful scale up of IPTp, one sub-county
conducted an assessment of its health facilities to determine quality of
data on ANC clients accessing IPTp-SP. A total of 15 (58%) out all 26
health facilities in the sub-county (public - 6 out of 8, faith-based - 2 out 3
and private - 7 out of 15) were selected. Data on new ANC clients, revisits
and IPTp doses given was collected from the ANC registers. Among the
assessed health facilities 13 (87%) out of the 15 were registering new
ANC cases, revisits and provided IPTp-SP (public 6, faith based 2, private
5. One private clinic provided ANC services to revisits and IPTp2 doses
only after the clients had been registered in public facilities, the second
did not offer ANC services. In 2013 the government declared provision of
free maternity services in public facilities but ANC clients have continued
to utilize services from the private sector. This is an indication of the
untapped potential in the private sector in increasing access to high impact
interventions and importance of supporting the sector by all partners to
provide these interventions. Such complementary efforts if implemented
will not only result in enabling the country to move towards achievement
of set targets but also improve pregnancy outcomes through reduction in
effects of malaria in pregnancy.

FACTORS AFFECTING INSECTICIDE TREATED NET USE
AMONG CHILDREN UNDER AGE OF FIVE YEARS IN
MAINLAND TANZANIA

Ritha A. Willilo', Issa Hamisi Issa?, Naomi Kaspar?, Praveen
Sravanam?, Renata Mandike®, Ramsan Mahdi', Abdallah Mkopi®,
Jeremiah Ngondi', George Greer?

'RTI International, Dar es salaam, United Republic of Tanzania, ?Institute
of Rural and Development Plan, Dodoma, United Republic of Tanzania,
3USAID, Dar es salaam, United Republic of Tanzania, “Kilimanjaro Christian
Medical University College, Kilimanjaro, United Republic of Tanzania,
*National Malaria Control Program, Dar es salaam, United Republic of
Tanzania, ®lfakara Health Institute, Dar es salaam, United Republic of
Tanzania

Recently, there has been successful universal coverage of Insecticide
Treated Nets (ITNs) in households through the national campaigns. Despite
the free-distribution and high coverage of ITN, gap in ownership and
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usage remains a challenge in achieving the National targets. Data from
the 2011-12 Tanzania HIV/AIDS and Malaria Indicator survey (THMIS) was
used to assess the combined effect of child level factors, maternal factors,
household factors and community factors on ITN usage among children
under five years of age. Using logistic regression, associations between
usage of ITN in children under five years (<5) of age and potential risk
factors were analyzed. A total of 8624 children under five who slept
under an ITN the night before survey were included in the analysis.
Education level of mothers, age of the child <5 and number of children in
a household were significantly associated with net usage among Children
<5 years in adjusted model. Households with children aged 36-47 months
[Odds Ratio (OR) =0.74; 95% Cl 0.58-0.95], children aged 48-59 months
(OR=0.75; 95%CI 0.57-0.99) were associated with decrease usage of
ITN. Household with three or four children (OR=1.68; 95% Cl 1.35-2.09),
one or two children <5 years (OR=3.25; 95% CI 1.14- 9.29) and mothers
who are educated (OR =1.3; 95% Cl 1.09 -1.61) were associated with
higher usage of ITN among children <5 years of age. To improve use of
ITN among children <5 years, policies promoting women'’s education,
education on malaria prevention methods to society especially women
(mothers and care-givers of children) as well as distribution of nets must
be coupled with sensitization about use should be encouraged and
strengthened. However, further research and efforts are needed to address
barriers and determine the strategies to increase the ITN usage.

LIGHT-REGULATED BLOOD-FEEDING AND FLIGHT
BEHAVIOR AND A LIGHT PHASE RESPONSE CURVE FOR THE
ANOPHELES GAMBIAE MALARIA MOSQUITO

Aaron D. Sheppard, Gary George, Erin Clark, Hannah Yu,
Samual S. Rund, Giles E. Duffield

University of Notre Dame, Notre Dame, IN, United States

Biting behaviors in anopheline mosquitoes are time-of-day specific, with

a greater abundance of biting occurring during the dark phase of their
photoperiod. We investigated how a single light pulse administered at the
beginning of the night effected biting behavior. Additionally, Anopheles
gambiae locomotion has a distinct circadian rhythm, characterized by
nocturnal activity bouts. We investigated how precisely timed light pulses
delivered throughout the circadian cycle can shift the activity rhythm,
leading to the synthesis of an An. gambiae Phase Response Curve (PRC).
To investigate biting inhibition, two incipient An. gambiae species (S and
M molecular forms) were treated with white light (10 min, 150-800 lux)
at the onset of complete darkness and the percentage taking a blood
meal was recorded every 2 hr up to 8 hr. To produce an anchored PRC,
S-form mosquitoes received a single 30 min pulse of light at various
times during the immediate 24 hr transitioning from a light-dark cycle

to constant darkness. The pulse significantly reduced biting tendency in
the S-form mosquito for 2 hr after administration (at 0.20 hr and 2 hr),
with variable responses observed at 4 hr, and no differences detected at 6
and 8 hr. Conversely, M form mosquitoes, were unresponsive to the light
treatment, i.e. their biting tendency did not change (n.s.). For the PRC
analysis, as seen in most other examined species, An. gambiae mosquitoes
demonstrated distinct delays and advances in circadian phase when light
was presented during the early and late subjective night, respectively.
These data reveal a strain-specific effect of acute light treatment on

biting behavior that is both immediate and sustained. The An. gambaie
PRC is qualitatively similar to several model insect and vertebrate
organisms. At present, insecticidal treated bed-nets designed to prevent
mosquito-human contact and kill mosquitoes, are relied upon to prevent
malaria transmission; as mosquitoes and malaria parasites are becoming
increasingly resistant to insecticidal and drug treatments, respectively, there
is a necessity for the development of innovative control strategies. The
inhibitory and phase shifting effects of light may prove to be an effective
tool in assisting with these strategies.

NEW LINES OF ANOPHELES GAMBIAE REFRACTORY
TO PLASMODIUM FALCIPARUM: SELECTION,
CHARACTERIZATION AND SPECIFIC MARKER GENE
SELECTION

Lenka Richterova, Elizabeth Peat, Lisa Ranford-Cartwright
University of Glasgow, Glasgow, United Kingdom

Anopheles gambiae is a principal vector of Plasmodium falciparum malaria
in Africa. Some individual mosquitoes within a population are naturally
refractory to infection. The only existing refractory line of An. gambiae
(G3) melanises P falciparum parasites, a refractory behaviour uncommon
under natural transmission. Understanding common, non-melanising
mechanism of natural refractoriness could be used for development of
transmission blocking vaccines or GMO vector strategies. We have selected
a new, non-melanising, refractory line of An. gambiae named GU-REF.
GU-REF was selected for refractoriness to P falciparum clone 3D7 over 11
generations of selection. At the same time, the GU-CON line was selected
at random as a control for inbreeding effects. The refractory line was then
tested for genotype specificity, parasite stages affected, timing of blood
meal digestion after feeding on infected and uninfected blood, expression
of candidate genes previously linked with refractoriness, and for fitness
costs of refractoriness. GU-REF mosquitoes exhibit a significantly lower
infection prevalence with P falciparum compared to GU-CON and the
parent Keele line of A. gambiae. The refractory behaviour is not specific to
the parasite clone (3D7) used for selection, in that refractoriness is seen to
an unrelated parasite, HB3. The refractory mechanism affects the parasite
stages before the oocyst. GU-REF mosquitoes do not appear to exhibit
fitness costs associated with refractoriness, as measured by fecundity.
Protein digestion of the blood meal is slightly faster in GU-REF after an
infectious blood-meal, compared to GU-CON. There is no difference in
speed of digestion after a non-infected blood-meal. Analysis of candidate
marker genes for refractoriness identified one locus with significant allele
frequency differences between GU-REF and GU-CON and the parent line.
We are currently developing a further line, GU-REF2, homozygous at this
locus, to confirm its involvement in the refractoriness.

A SCALABLE ASSESSMENT OF MALARIA TRANSMISSION

IN THE STANDARD MEMBRANE FEEDING ASSAY USING
TRANSGENIC GFP-LUCIFERASE PLASMODIUM FALCIPARUM
GAMETOCYTES

William J. Stone', Thomas S. Churcher?, Wouter Graumans',
Geert-Jan van Gemert!, Martijn W. Vos', Kjerstin H. Lanke',
Marga G. van de Vegte-Bolmer?, Rianne Siebelink-Stoter’, Koen
J. Dechering?, Ashley M. Vaughan*, Nelly Carmargo?, Stefan H.
Kappe®, Robert W. Sauerwein’, Teun Bousema®

'Radboud University Medical Center, Nijmegen, Netherlands, ?MRC Centre
for Outbreak Analysis and Modelling, Department of Infectious Disease
Epidemiology, Imperial College London, London, United Kingdom, *TroplQ
Health Sciences, Nijmegen, Netherlands, “Seattle Biomedical Research
Institute, Seattle, WA, United States, *Seattle Biomedical Research Institute
& Department of Global Health, University of Washington, Seattle, WA,
United States, °Radboud University Medical Center and Department

of Immunology and Infection, London School of Hygiene & Tropical
Medicine, Nijmegen, Netherlands

The development of drugs and vaccines to reduce malaria transmission

is an important part of plans to eradicate the disease. The transmission
reducing activity (TRA) of these agents is currently determined in the
standard membrane feeding assay (SMFA), which is based on subjective
microscopical read-outs which significantly limit the techniques
throughput. Utilising a Plasmodium falciparum strain expressing the firefly
luciferase protein, we present a luminescence based approach to SMFA
evaluation that eliminates the requirement for mosquito dissections in
favour of a simple approach where whole mosquitoes are homogenised
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and examined directly for luciferase activity. Analysis of 6860 Anopheles
stephensi mosquitoes across 68 experimental feeds shows that the
luminescence assay was as sensitive as microscopy for infection detection.
The mean luminescence intensity of individual and pooled mosquitoes
accurately quantifies mean oocyst intensity and generates comparable TRA
estimates. The luminescence assay presented here could increase SMFA
throughput so that 10-30 experimental feeds could be evaluated in a
single 96-well plate. This new method of assessing Plasmodium infection
and transmission intensity could expedite the screening of novel drug
compounds, vaccine candidates and sera from malaria exposed individuals
for TRA.

AN ASSOCIATION BETWEEN THE 1014F KDR ALLLELE AND
PLASMODIUM FALCIPARUM INFECTION IN ANOPHELES
GAMBIAE SENSU LATO

Traoré Alphonse', Athanas Badolo?, Wandaogo Moussa
Guelbeogo!, Antoine Sanou’, Hilary Ranson?®, N'falé Sagnon'

'Centre National de Recherche et de Formation sur le Paludisme,
Ouagadougou, Burkina Faso, 2University of Ouagadougou, Ouagadougou,
Burkina Faso, 3Vector Group, Liverpool School of Tropical Medicine,
Liverpool, United Kingdom

Malaria vectors in Burkina Faso are highly resistant to pyrethroid
insecticides but little is known about the impact of this resistance on
malaria transmission. One approach to address this epidemiologically
important relationship is to test for associations between known
insecticide resistance mechanisms and infection with malaria parasites.
Adult mosquitoes were collected over three years from four sites across
Burkina Faso using pyrethrum spray catches, exit traps pit shelters.
Genomic DNA of Anopheles gambiae s.| mosquitoes was identified to
species and genotyped for the L1014F mutation. The circumsporozoite
antigen was detected in mosquitoes using sandwich ELISA. An. arabiensis
and Anopheles gambiae s.s were incriminated as vectors of Plasmodium
falciparum with overall sporozoite rates of 3.8% for An. arabiensis, 4.4%
for M-form, and 6.6% for S-form. The L1014F kdr allele was significantly
associated with the sporozoite positive population of An. arabiensis s.l.
(p=0.03).The current study shows a significant association between the
presence of a kdr mutation and infection with the malaria parasite. By
extending this work to include additional genes linked to pyrethroid
resistance a clearer picture of the impact of resistance on malaria
transmission will emerge.

ELIMINATION OF MALARIA: THE CURRENT APPROACHES
HAVE FAILED TO REDUCE MALARIA TRANSMISSION IN
LOWLANDS IN WESTERN KENYA

Ednah N. Ototo', Patrick J. Mbugi’, Christine L. Wanjala', Guofa
Zhou?, Andrew K. Githeko?, Guiyun Yan?

'Kenyatta University, Nairobi, Kenya, 2University of California Irvine, Irvine,
CA, United States, *Kenya Medical Research Institute, Kisumu, Kenya

Insecticide treated bed nets (ITN) are a powerful tool in the control of
malaria in Africa as most vectors there bite indoors at night. The World
Health Organization recommended universal coverage of ITNs for all
people at risk of malaria. The mass distribution of ITNs in Kenya in 2011
marked a milestone toward universal coverage. The study was conducted
in six study sites in Western Kenya, three in the highlands and three in the
lowlands from 2010 to 2013. ITN ownership and coverage were surveyed
annually during the same study period. Mosquito vectors were collected
monthly using the indoor PSC catch method, blood samples from school
children aged between 6 and 15 years were collected in May and June
each year using finger-prick method and malaria parasite prevalence

was determined microscopically. Overall, 6,677 Anopheles were caught
with 8,762 trap-nights; 4,018 blood samples were examined with 826
infections identified; 6,552 households with 20,267 individuals were
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surveyed for ITN ownership and coverage and 7,609 ITNs were surveyed.
There was a marked increase in vector densities in four out of the six
study sites but this depended on the vector species. Parasite prevalence
increased in all the lowland sites while decreased in the highland sites.
ITN ownership and coverage increased from an average of 64% in 2010
t0 84% in 2013. This lead to significant decrease in indoor resting vector
densities and in parasite prevalence in places where vector densities were
low, however in the lowland regions an increase in the ITN coverage did
not transform into a decrease in the parasite prevalence as the vector
densities are high and there is a resurgence of An. funestus in the
lowlands. The current malaria control strategies are not working in the
Western Kenya lowlands as indicated by increased vector densities and
malaria prevalence. Different or modified strategies are needed in order to
achieve malaria elimination in the lowland areas in Kenya.

FIELD EVALUATION OF YEAST-MOLASSES FERMENTATION
AT A PRACTICAL SOURCE OF CARBON DIOXIDE FOR BAITING
OUTDOOR DEVICES AGAINST HOST-SEEKING MOSQUITO
VECTORS IN RURAL TANZANIA

Emanuel W. Kaindoa', Nancy S. Matowo?, Salum A. Mapua',
Arnold Mmbando', Fredros O. Okumu’

"Environmental Health and Ecological Sciences Thematic Group, Ifakara
Health Institute, Morogoro, United Republic of Tanzania, ?Wits Research
Institute for Malaria, Faculty of Health Sciences, University of the
Witwatersrand, Johannesburg, South Africa

Odour baited traps have been recently developed and increasingly used
for sampling and controlling disease vectors. Carbon dioxide (CO,) gas

is recognized as an important stimuli mediating host attractiveness to
mosquitoes. Currently, the main sources of CO, for mosquito sampling
include dry ice, sugar-yeast fermentation and bottled industrial CO,, all
of which are expensive, labor-intensive and impractical for regular field
use, beyond small-scale experimentation. We assessed molasses-yeast
fermentation as an alternative organic and locally available source of CO,
for sampling mosquito vectors in Tanzania. Mosquito trapping experiments
were conducted in the field by using /fakara OBS baited with 3 different
sources of CO, and an unbaited /fakara OBS as control. In each trap, the
CO, was produced in two separate pots by adding 40g in one pot and
75g of yeast in another, adding 0.25 liters of molasses in each pot, then
mixing these with 1.5 liters of water. Attractiveness of the molasses-yeast
CO, to mosquitoes was tested and compared with conventional industrial
CO, yeast-sugar fermentation generated CO, and control, i.e. unbaited
traps.We also assessed whether CO, generated from molasses yeast-
fermentation can enhance the attractiveness of synthetic human-derived
cues to mosquitoes. Traps baited with CO, obtained from molasses-yeast
fermentation caught significantly more An. gambiae mosquitoes than
traps baited with yeast-sugar CO, (P<0.01) and unbaited traps (control)
(P<6.5E-05). The trap baited with industrial CO, had higher mosquito
catches than trap baited with molasses CO, but was not statistically
significant (P<0.75, Addition of molasses derived CO2 to traps baited
with human odour significantly increased trap catches. There were no
significance difference on the catches between the traps baited with
molasses derived CO, and traps baited with industrial CO, (P<0.6). Yeast-
molasses fermentation is an effective, locally available and cheap source
of CO, for mosquito vector studies. The CO, could potentially be used

to replace yeast-sugar CO, in odor-baited devices for mosquito sampling,
so as to sustainably monitor disease vector and control in low income
communities.
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USING MOSQUITO PROOF HOUSING TO PROTECT ITINERANT
RICE FARMERS IN SOUTHEASTERN TANZANIA AGAINST
MOSQUITO-BORNE INFECTIONS

Johnson K. Swai, Fredros O. OKech, Silas Majambere
Ifakara Health Institute, Ifakara, United Republic of Tanzania

Poor housing increases exposure to insect bites and pathogens that

these insects transmit. In rural south-eastern Tanzania, rice farming is a
major economic activity, with most rice farmers relocating to their rice
paddies in distant fields to tend to their crops for many days, weeks or
months. While in the farms they live in semi-open improvised structures,
which do not prevent mosquito entry, and indoor vector control tools
such as insecticide treated bed nets (ITNs) and Indoor residual Spraying
(IRS) cannot be effectively used, making these farming households
disproportionately more vulnerable to nuisance biting and mosquito-borne
diseases. We are exploring the use of portable mosquito-proof houses

to protect these farmers while at their fields. Initial qualitative surveys
through semi-structured interviews and participant observations assess
community members’ views and preferences regarding designs and use
of the portable houses have been completed. The houses have been
designed and initial prototypes ready for construction. The prototypes will
be tested against farm house replicas that are currently used, to compare
their protective efficacies in both semi-field and field settings, with human
volunteers in each hut type. In the semi field, tests will be done in a 120m
screened tunnel where the two hut types will be placed 50m apart, 500
3-5 days old female Anopheles arabiensis released in the middle and
numbers of mosquitoes entering each hut recorded. In the field setting,
the prototype will again be kept 50m away a farm house replica in an
open field near mosquito breeding sites. Mosquito collections will be done
using CDC light traps all night and indoor-resting catches in the morning
to determine number of mosquitoes that enter the houses. Findings will
be presented at the meeting. We expect that there will be significantly
fewer mosquitoes entering the mosquito proof prototypes than the farm
house replicas, and that by including community preferences into the
design, these portable houses will be highly acceptable and scalable in
these communities. The study will demonstrate potential of such low-cost
interventions for effectively controlling mosquito-borne infections among
itinerant communities, who are otherwise mostly disenfranchised from
organized disease prevention campaigns

COMPARATIVE EVALUATION OF A NEW EXPOSURE-FREE
TOOL THE M-TRAP, AGAINST OTHER EXISTING SAMPLING
TOOLS FOR OUTDOOR-BITING MOSQUITOES

Alex J. Limwagu, Stephen P. Mwangungulu, Fredros O. Okumu,
Roberty D. Sumaye

Ifakara Health Institute, Morogoro, United Republic of Tanzania

Outdoor sampling of disease transmitting mosquitoes is a major challenge
for experts when monitoring pathogen transmission risk and evaluating
new interventions. Human landing catches (HLC), a potentially risky and
labour-intensive method requiring use of human volunteers to collect
mosquitoes attracted to their legs, unfortunately remains the standard
for sampling host-seeking mosquitoes outdoors and indoors. In recent
years alternatives to HLC have been tried including Ifakara tent trap
(ITT-B), Ifakara odour baited stations (OBS), Mosquito Magnet (MMX),
and BG sentinel traps. We designed a new exposure-free mosquito trap,
known as M-Trap, as an outdoor surveillance tool for disease-transmitting
mosquitoes, and comparatively evaluated it against ITT-B, MMX, Ifakara
OBS, BG Sentinel and HLC. The study was conducted in rural southern-
east Tanzania during dry and rainy seasons. The experiment was a 5 by 5
latin-square design in which the different traps were randomly allocated
to five locations >30m apart, and rotated such that at the end of any five
experimental days, each trap type had been to each of the five locations
at least once. In the first study, all traps except HLC were baited with

the same synthetic mosquito attractant, while in the second experiment,
human volunteers slept in only ITT-B and M-trap, whereas synthetic

odour baits were used in MMX, Ifakara OBS and BG Sentinel traps. tests
were conducted from18:00hrs to 06:00hrs nightly for 75 nights. A total
of 9302 mosquito were collected comprising 66.8% (6212) Mansonia
species, 22.2% (2066) Culex species, 6% (558) Anopheles coustani,
4.5% (415) Anopheles arabiensis and 0.2% (15) Anopheles funestus.
Trap perfomances were ranked as follows: MMX (43.4% (4038)), M-trap
(24.1% (2244)), BG Sentinel (17.9% (1662)), ITT-B (17.9% (1662))

and Ifakara OBS (9.4% (875)) of total mosquitoes caught There was
consistency in the sampling proportionality between the MMX and M-trap
catches for both Anopheline and Culicine mosquitoes. The M-trap is less
efficient than MMX while it is more effective than BG Sentinel, ITT-B and
Ifakara OBS and suitable for use in large scale surveillance, Also M-trap is
less cost effective in terms of development than this other traps, and it can
be locally available.

KNOWLEDGE AND USE OF MALARIA PREVENTIVE
MEASURES BY CAREGIVERS OF UNDER-FIVES IN RURAL
SOUTHWESTERN NIGERIA

Mobolaji M. Salawu’, Oluwaseun Akinyemi?, Akindele Adebiyi?

"University College Hospital, Ibadan, Nigeria, 2University College Hospital/
University of Ibadan, Ibadan, Nigeria

Malaria is highly endemic in sub-Saharan Africa, and Nigeria is one of

the worst hit countries causing about 30% of child mortality. Malaria is
responsible for high infant and childhood mortality rates in this region.
Several common and effective measures had been used to control malaria;
and some African countries have reported up to 50% reduction in malarial
cases. However, data from Nigeria have not shown significant reduction.
This study therefore assessed the use of malaria preventive measures by
caregivers of under-fives in rural South Western Nigeria. This was a cross
sectional survey conducted in 2010 among 274 caregivers of under-

fives who were selected using the cluster sampling technique. Logistic
regression analysis was used to model for predictors of use of malaria
preventive measures at 5% level of significance. About 86.1% of the
caregivers were females and their mean age was 28.95+8.1 years. Almost
all (92.7%) were married. They were largely unskilled workers 63.5%.
About 95.6% of the care givers knew that malaria can be prevented and
78.1% had good knowledge of known malaria preventive measures.
However, the use of malaria preventive measures was varied as only
19.7% used indoor residual spraying, 15.0% used anti malaria drug, 8.4%
used personal and environmental hygiene, 8.0% used insecticide treated
net and 6.0% used window net. Respondents who were professionals
were more likely to have a good knowledge of malaria preventive
measures p<0.05. The predictor of use malaria preventive measures

was respondents who had a good knowledge of causes of malaria (OR
9.3, 95% C.I: 1.35-64.3). The knowledge of caregivers of under-fives
about malaria infection and prevention were adequate, however, use of
malaria preventive measures was poor. There is a need to provide more
information and education on the causes of malaria and the need to use
malaria preventive measures in order to prevent children from developing
malaria.
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FACTORS RELATED TO THE USE OF LONG-LASTING
INSECTICIDE-TREATED BEDNETS IN THE PERUVIAN AMAZON

Mitchel Guzman', Angel Rosas?, Crsitiam Carey®, Hugo
Rodriguez®, Raul Chuquiyauri?, Alejandro Llanos-Cuentas?, Joseph
M. Vinetz*

'Laboratorio ICEMR-Amazonia, Laboratorios de Investigacion y Desarrollo,
Facultad de Ciencias y Filosofia, Universidad Peruana Cayetano Heredla,
Iquitos, Peru, ?Instituto de Medicina Tropical ‘Alexander von Humboldt’,
Universidad Peruana Cayetano Heredia, Lima, Peru, *Directorate of Health,
Iquitos, Peru, *Division of Infectious Diseases, University of California San
Diego, San Diego, CA, United States

With the support of the Global Fund’s Multi-Country Malaria Project
PAMAFRO, Peruvian Malaria Program has incorporated long-lasting
insecticide net (LLIN) distribution as important strategy to prevent and
control malaria. From October to December 2010, 21174 LLIN Olyset
Net® were delivered in 70 communities of San Juan district in the
Peruvian Amazon, covering 32337 people (ratio: 0.65 LLIN/person). Then,
from January to March 2012 a household survey was conducted in a
representative sample of 400 households located in 20 communities, in
order to identify factors associated with the usage of LLIN after one year
of the LLIN delivery. Data about usage of LLIN and potential associated
factors (demographics, availability of LLIN, knowledge of malaria and
preventive measures) were collected through interviews with the head of
the household, using a semi-structured questionnaire. Households with
low LLIN usage were those, in which less than 80% of their members
slept under a LLIN the previous night. Household vulnerable rate was
determined by the sum of children under 5 years and pregnant women
divided by the total number of household members. Ownership ratio
was defined as the number of LLIN divided by the number of household
members. Ownership ratio decreased from 0.70 to 0.52 resulting in LLIN
retention of 73% after 1 year of intervention. Almost 75% of children
under 5 years old and 80% of pregnant women slept under a LLIN the
previous night. While increasing ages of household heads were associated
with households with low LLIN usage (OR=1.024, IC95%=1.01-1.04);
decreasing vulnerable household rates (OR=0.972, IC95%=0.96-0.99)
and ownership ratios (OR=0.966, 1C95%=0.96-0.98) were associated with
households with low LLIN usage. Despite a reduction of LLIN ownership
seemed to be an important determinant of low usage LLIN usage,

LLIN usage remained high after 1 year of intervention in the targeted
communities.

A CASE-CONTROL STUDY OF THE EFFECT OF HOLES ON
MALARIA INFECTION AMONG USERS OF LONG-LASTING
INSECTICIDE-TREATED BEDNETS - MALAWI, 2013

Keren Z. Landman’, Laura Steinhardt', Don Mathanga?, James
Sutcliffe’, Monica Shah', Dyson Mwandama?, Christian Lengeler?,
Jodi Vanden Eng', Kimberly Lindblade’

'Centers for Disease Control and Prevention, Atlanta, GA, United States,
2University of Malawi College of Medicine, Blantyre, Malawi, *University of
Basel, Basel, Switzerland

Insecticide-treated nets (ITNs) are the cornerstone of malaria prevention,
but as holes develop, ITNs may be less effective. We conducted a case-
control study among children 6-59 months old who visited an outpatient
clinic in Liwonde, Malawi for an acute febrile illness and who reported
consistently using an ITN during the prior two weeks to explore whether
the number, size or location of holes reduced protection from malaria.
Cases were children who were positive for Plasmodium falciparum by slide
microscopy, while controls were microscopy negative. The ITNs used by
participants were collected and mounted on a frame where the number,
size category and location of all holes were noted by visual inspection;
the WHO-recommended proportionate hole index (pHI) was calculated.
Log-binomial models were used to relate the pHI, hole size category and
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hole location to malaria while controlling for potential confounders. A
total of 105 cases and 171 controls were enrolled, and 276 Olyset-brand
nets were evaluated. Overall, 86% of nets had at least one hole; 69%
had at least one hole between thumb and fist size; 36% had at least

one hole between fist and head size ; and 17% had at least one hole
larger than a head. The median (mean) pHI was 86 (578), and 77% of
ITNs were categorized as in good or acceptable conditions (pHI<643).

In univariate analysis, having at least one thumb-to-fist-sized hole in the
net roof was associated with malaria (prevalence ratio [PR] 1.43, 95%
confidence interval [CI] 1.01, 2.03), but no associations with other net
variables, including pHl, were found. In a multivariate model adjusting for
potential confounders, having at least one thumb-to-fist-sized hole in the
net roof remained significantly associated with malaria (PR 1.48, 95% ClI
1.06, 2.05). The association may be explained by mosquitos’ preference
for resting on net roofs rather than sides. This is the first study to find that
hole size and location impact malaria prevalence. Digital image analysis of
ITNs in this study will further explore these relationships.

THE CRY TOXIN OPERON CLOSTRIDIUM BIFERMANTANS
MALAYSIA 1S HIGHLY TOXIC TO LARVAL MOSQUITOES

Swati Chawla
University of California Riverside, Riverside, CA, United States

The management and control of mosquito vectors of human disease
currently relies primarily on chemical insecticides. However, larvicidal
treatments can be effective, and if based on biological insecticides they
can also ameliorate the risk to human health of chemical insecticides.
The aerobic bacteria Bacillus thuringiensis and Lysinibacillus sphaericus
have been used for vector control for a number of decades. But a

more cost effective use would be an anaerobic bacteria because of the
ease with which these can be cultured. More recently the anaerobic
bacterium, Clostridium bifermantans malaysia (Cbm), reportedly has
high mosquitocidal activity, and a series of proteins were identified as
potentially mosquitocidal. However, the cloned proteins showed no
mosquitocidal activity. We show here that the four toxins in the Cry
operon, Cry16A, Cry17A, Cbm17.1 and Cbm17.2, are all required for
toxicity, and these toxins collectively show remarkable selectivity for Aedes
rather than Anopheles mosquitoes, even though Cbm is more toxic to
Anopheles. Hence toxins that target Anopheles are different from those
expressed in the Cry operon.

WORSENING SOCIO-ECONOMIC DISPARITIES IN INSECTICIDE-
TREATED NETS (ITN) OWNERSHIP, ACCESS AND USE FROM
2006 TO 2011 IN ANGOLA

Ana C. Franca-Koh, Rebecca Winter, Lia Florey, Yazoume Ye
ICF International, Rockville, MD, United States

Insecticide-treated nets (ITNs) are a key malaria control intervention as
they significantly decrease malaria morbidity and mortality. However,

in many malaria endemic countries, ITN coverage remains low and is
inequitable among different socio-economic groups. In Angola, despite
an increase in ITN use among children under five (from 18% 2006/7 to
26% in 2011) for example, it still remains far below the target of 85%.
Using data from the two Malaria Indicator Surveys (MIS), this paper
investigated change in equity in ITN ownership, access, and use among
children under five and pregnant women between 2006/7 and 2011 in
Angola. Lorenz Concentration Curve and Index (C-Index) was used to
assess the magnitude of the disparities between wealth quintiles between
both surveys. Disparities in ITN ownership, access and use worsened
between socio-economic groups. ITN ownership was less equitable in
2011 (C-index: 0.17) compared to 2006/7 (C-index: 0.05). In 2011, 44%
of households from the least poor wealth quintile owned at least one ITN
compared to 15% in the poorest quintile. This disparity was less in 2006/7;
31% compared to 26% respectively. Similar results were found for ITN
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access (C-index: 0.16 and 0.02), use among children under five (C-index:
0.17 and -0.004) and pregnant women (C-index: 0.14 and -0.06). Despite
an increase in ITN ownership, access and use between 2006/7 and 2011
in Angola, inequity became greater, favoring the least poor quintiles. This
could be due to different ITN distribution strategies implemented. Before
the MIS 2006/7, there was a massive free net distribution campaign
implemented in seven provinces. Afterwards, ITNs were mainly distributed
through routine antenatal care. Universal coverage distribution began in
2010, but was limited to specific municipalities. ITNs therefore became
more accessible to those living closer to facilities (most in urban areas) and
who could afford them. A different strategy for ITN distribution that results
in both higher and more equitable coverage is needed in Angola.

THE IMPORTANCE OF PARASITE DENSITY IN ASSESSING
THE EFFECTIVENESS OF TRANSMISSION-BLOCKING
INTERVENTIONS FOR MALARIA

Patrick M. Brock, Andrew M. Blagborough, Leanna M. Upton,
Robert E. Sinden, Azra C. Ghani, Thomas S. Churcher

Imperial College London, London, United Kingdom

Transmission-blocking interventions (TBIs) have the potential to reduce
malaria transmission by targeting Plasmodium life-stages in the mosquito.
However, the density-dependent effects of parasite numbers on

malaria transmission remain poorly understood and may influence the
effectiveness of TBIs. We fitted mathematical models to 2550 mosquito
and 575 vertebrate host experimental infections, carried out as part of

a laboratory population assay that simulates human-to-mosquito and
mosquito-to-human infection over successive transmission cycles, to assess
the influence of sporozoite and asexual parasite density on infection
probability. Models categorised parasite density into groups, each with
their own infection probability, and were compared with likelihood ratio
tests (LRT). For mosquito-to-mouse transmission, the best model (LRT, p =
0.023) was the most complex, with the probability of infection increasing
with the number of sporozoites present in the salivary glands following
injection: 0 (1%); 1-10 (33%); 11-100 (54%); 101-1000 (64%); and
>1000 sporozoites (88%). For mouse-to-mosquito transmission, the best
model (LRT, p = 0.0006) also fitted infection probabilities that increased
with asexual parasite density. To gauge the impact of this density-
dependence on TBI assessment, we incorporated asexual parasite density
into a chain binomial model of transmission, and fitted it to data from
the laboratory population assay. Intervention effectiveness was assessed
using effect size, the ability of a TBI to reduce the reproduction number
of the parasite. The best model (LRT, p = 0.00004) showed that effect
size was highest in mice with the lowest parasite density. This provides
the first direct evidence that, in this laboratory model, parasite density
influences the ability of TBIs to reduce transmission, and that TBIs are
more likely to reduce transmission when parasite density is low. Current
evaluations based on prevalence, and the relatively high parasite densities
of laboratory assays, may, therefore, under-estimate the potential impact
of TBIs.

IMPACT OF A BEHAVIOR CHANGE INTERVENTION ON CARE
AND REPAIR BEHAVIORS FOR LONG-LASTING INSECTICIDAL
NETS IN NASARAWA STATE, NIGERIA

Hannah Koenker', Albert KilianZ, Emmanuel Obi3, Richmond A.
Selby?#, Gabrielle Hunter!, Angela Acosta’, Matthew Lynch'
"Johns Hopkins Center for Communication Programs, Baltimore, MD,
United States, ?Tropical Health, Montagut, Spain, *Malaria Consortium,
Abuja, Nigeria, “Malaria Consortium, Kampala, Uganda

Improvements in long-lasting insecticidal net (LLIN) durability have
programming implications for national malaria programs. LLIN durability
varies depending on user behaviors, household and environmental
characteristics, and the strength and knitting pattern of the textile

itself. A behavior change communication intervention was designed

to promote household-level behaviors related to the care and repair of
LLINs in Nasarawa State, Nigeria. The intervention was carried out in

one local government area (LGA) in Nasarawa from October 2012 to
April 2013, and again from October 2013 to April 2014. A second LGA
served as a control area. The intervention included radio spots, local

radio pronouncements, community events, and house-to-house visits.

A baseline survey, nested within an ongoing ITN durability study using
two-stage cluster sampling design, was conducted in April 2012 to
measure LLIN ownership and existing patterns of net care and repair in
both control and intervention LGAs, among 600 households. Control and
intervention areas were similar at baseline in LLIN ownership and retention,
net condition, observed repairs, and proportional hole index (PHI). Radio
ownership was slightly higher in the intervention LGA. A midline survey
conducted in April 2013 showed that in the intervention LGA, 28.2%
(95%Cl 21.4%-37.2%) of households had heard or seen at least one
component of the BCC intervention, while in the control area, 12.3%
(95%Cl 8.1%-18.8%) reported exposure to care and repair messaging.
The proportion of campaign nets with holes that had been repaired was
not significantly different at midline, with 28.8% (95%CI 19.9%-39.6%)
in the intervention LGA and 20.0% (95%CI 15.2%-25.9%) in the control
LGA. An endline survey was conducted in April 2014 to determine
whether exposure to the intervention contributed to any changes in care
and repair behaviors, and whether changes in care and repair behaviors
contributed to differences in net durability, measured by PHI. The results
from this study will provide evidence as to whether BCC interventions have
the potential to improve care and repair behaviors. These findings have
implications for national malaria control programs’ and donor agencies’
programming decisions.

CONTINUOUS DISTRIBUTION OF LONG-LASTING
INSECTICIDAL NETS THROUGH SCHOOLS - RESULTS FROM A
THREE YEAR EVALUATION IN CROSS RIVER STATE, NIGERIA

Albert Kilian', Emmanuel Obi?, Richmond A. Selby?, Angela
Acosta*, Kolawole Maxwell?, lyam Ugot®, Matt Lynch*

"Tropical Health LLR Montagut, Spain, ?Malaria Consortium, Abuja,
Nigeria, *Malaria Consortium, Kampala, Uganda, “Centers for
Communication Programmes, Baltimore, MDD, United States, *Office of the
Governor, Calabar, Nigeria

Following a phase of mass campaigns for the distribution of Long-lasting
Insecticidal Nets (LLIN) for malaria prevention in Africa South of the
Sahara most countries now focus on establishing systems for continuous
distribution of LLIN to sustain achieved gains. However, the primarily used
channels of antenatal care and child immunization services alone are

not sufficient to sustain universal coverage with LLIN. Schools have been
considered as possible additional distribution channels, but to date no
data exist to show the potential of such distributions. A pilot program of
school-based LLIN distributions was undertaken in two districts in Cross
River State, Nigeria in collaboration between the State Government’s
health and education departments of and the USAID NetWorks project
funded by US President’s Malaria Initiative. All students registered in

two classes in public primary as well as two classes in public secondary
schools were eligible to receive an LLIN. Distribution was organized by
the education department of the districts and was undertaken in the
second term of the school year. Distribution was sequentially rolled out
starting in Obubra district (three distribution rounds in total) in early

2012 and in Ogoja district in 2013 (two rounds). By March 2014 a total
of 55,000 LLIN had been distributed in 192 schools with a program
efficiency (% of eligible children reached) of over 95%. In March 2014 an
evaluation survey was undertaken to assess the impact of the school-based
distributions on overall household LLIN ownership. In addition to the two
implementation districts, one district which only had received LLIN through
ANC services was included as a control site. In each of the districts 510
households (1,530 in total) were sampled in a cluster survey design. Data
are currently processed and will be presented focusing on the success
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in equitably sustaining LLIN coverage. A second focus of analysis will be
the impact of behavior change communication in schools on the net use
practices of exposed families.

POTENTIAL IMPLICATIONS OF OUTDOOR-SLEEPING
BEHAVIORS AND NIGHTTIME ACTIVITIES FOR MALARIA
CONTROL IN THE UPPER WEST AND NORTHERN REGIONS OF
GHANA

April Monroe', Obed Asamoah?, Yukyan Lam?, Matthew Lynch’,
Hannah Koenker', Paul Psychas?, Sureyya E. Hornston®, Jonathan
Akuoku?, Steven Harvey?

"Johns Hopkins Center for Communication Programs, Baltimore, MD,
United States, ’Malaria Consortium, Accra, Ghana, 3Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD, United States,
“University of Florida, Gainesville, FL, United States, *United States Agency
for International Development, Accra, Ghana

Despite large-scale net distribution and indoor residual spraying
campaigns, malaria rates in the northern regions of Ghana remain high.
According to the Ghana Multiple Indicator Cluster Survey (2011), malaria
prevalence rates for children under five were 52% and 48% in the Upper
West and Northern Regions respectively. Nighttime activity, including
outdoor sleeping, might be a possible explanation. In-depth interviews
and nighttime observations were used to document outdoor sleeping

and a variety of social, cultural, and economic activities that occur during
night time in the Upper West and Northern Regions of Ghana. The study
included 48 in-depth interviews with key stakeholders and 24 household
observations at night with a total of 175 household members. Outdoor
sleeping due to heat was reported and observed frequently among
household members of all ages. Long-lasting insecticidal net (LLIN) use
was observed to be low irrespective of whether people slept indoors or
outdoors, in both regions. In addition to outdoor sleeping, a variety of
outdoor nighttime activities were documented including cooking and
other household chores, socializing both within the household compound
and elsewhere, and studying both within the household compound and at
night school classes. Funerals emerged as a common large-scale nighttime
event with participants reporting that they attended funerals up to once a
week. Nighttime behavior is key to understanding malaria transmission in
Ghana and other malaria endemic countries. This presentation will discuss
the potential contribution of outdoor sleeping and nighttime activity to
increased risk of malaria and its potential implications for malaria control
programs in Northern Ghana and beyond.

HIGH ACCEPTABILITY BUT LOW ADHERENCE TO MALARIA
PREVENTIVE MEASURES MAY LIMIT THE EFFECTIVENESS OF
TOPICAL REPELLENTS

Charlotte Gryseels’, Sambunny Uk?, Lies Durnez’, Vincent
Sluydts’, Tho Sochantha?, Somony Heng?, Marc Coosemans',
Koen Peeters Grietens'

'Institute of Tropical Medicine Antwerp, Antwerp, Belgium, ?National
Center for Parasitology, Entomology and Malaria Control, Phnom Penh,
Cambodia

The effectiveness of topical repellents in addition to long-lasting
insecticidal nets has been evaluated at community level by an
epidemiological trial in the forested and remote province of Ratanakiri,
Cambodia. The introduction of repellents aimed at tackling residual
malaria transmission induced by early and outdoor biting vectors. Ancillary
to the trial, a mixed methods social science study on the acceptability and
use of the topical repellents was conducted, combining ethnographic
research, a cross-sectional survey and a structured observation study. In
the cross-sectional survey (n=824), self-reported daily use was estimated
at 52.4%. As local ethnic minorities have a multiple residence system
(depending on the season and agricultural activities they live either in
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the village, at the forest farm or on the rice field), reported use was
differentiated per location. The highest use was reported during deep
forest activities (68.0%) such as hunting and logging, and the lowest use
while residing in the villages (35.0%). During the structured observation
study (n=1495) - relying on a respondent-independent method of
collecting data - repellent use was 7,8% on the evening the observation
took place. Alternative uses (including spraying on bed nets, on insects,
on hair) were reported by the large majority of respondents (>90%),
indicating a low consistent and continuous use of the repellent on the
skin. The qualitative study, nevertheless, showed a high acceptance of the
trial and the product. The perceived inconveniences and risks (bad smell,
skin irritation, perceived toxicity), as well as a lack of ‘habit’ in the daily use
of the repellent, contributed to the non-optimal use of repellents.

INVESTIGATING THE POTENTIAL CIRCULAR EFFECT OF BED
NET OWNERSHIP ON UNDER-FIVE MORTALITY RISK IN
UGANDA

Cameron Taylor, Yazoume Ye
ICF International, Rockville, MD, United States

Numerous studies have demonstrated the impacts of bed net ownership
on mortality risk and there is clear agreement that bed nets are an
effective malaria prevention intervention. However, it has been challenging
to quantify the exact effect due to several factors including the lack

of data on malaria specific mortality and the possible circular effect,
whereby mortality risk might lead to increase ownership of bed nets. For
households that experience the death of a child under five years of age, it
can be a traumatic event that shapes uptake of health interventions. This
study investigated whether this circular effect should be considered when
analyzing the impact of bed net ownership on under five mortality risk.
Data from the 2011 Uganda Demographic and Health Survey (DHS) was
analyzed using logistic regression to assess whether death is associated
with household ownership of bed nets. We hypothesized that households
might be more likely to own nets after experiencing a death event in the
household after controlling for other possible covariates. Analysis was
restricted to households with at least one bed net. These households were
retrospectively checked of death in the past 36 months for the survey
dates to assess exposure to the predictor. Overall bed net ownership was
74% and of the households with bed nets, 12% experienced a death
event. The results of the analysis show no association between death
event and bed net ownership (OR=0.96, Cl: 0.99;0.78), suggesting that

a households decision to own a net is not driven by death. The results
suggest that the circular effect is not necessarily affecting the estimate

of mortality risk in relation to bed net ownership, however, this relation
should be accounted for.

LONGITUDINAL IMPACT OF INDOOR RESIDUAL SPRAYING
(IRS) ON MALARIA PARASITAEMIA IN NORTHERN GHANA

Benjamin Abuaku’, Collins Ahorlu', Philip Ricks?, Paul Psychas?,
Peter Mumba?®, David Mensah', Sedzro Mensah', William Sackey’,
Achuyt Bhattarai?, Kwadwo Koram'

"Noguchi Memorial Institute for Medical Research, College of Health
Sciences, University of Ghana, Legon, Accra, Ghana, ?Malaria Branch,
Division of Parasitic Diseases and Malaria, Centers for Disease Control and
Prevention, Atlanta, GA, United States, *Ghana Africa IRS Project, Abt
Associates, Accra, Ghana

Malaria remains a major public health problem in Ghana, with an
endemicity more pronounced in the northern savannah zone. The US
PMI and the Ghana Health Services have been implementing an Indoor
Residual Spraying (IRS) program in selected districts in the northern
savannah zone of Ghana since 2008, as part of an initiative to reduce
the disease burden in the country. This study was conducted between
November 2010 and November 2013 to assess the impact of the PMI-
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IRS program on malaria parasitaemia during the high transmission

season in children under five in Bunkpurugu-Yunyoo District in northern
Ghana. The district was sprayed with alphacypermethrin (a pyrethroid)

in 2011 and 2012 at a rate of 25mg/m?, and with pirimiphos methyl (an
organophosphate), at an application rate of 1g/m? in 2013. The change
of insecticide was as a result of declining susceptibility of local vectors to
pyrethroids. During each household survey, probability proportional to
size estimates (PPSE) were used to yield a minimum sample size of 1,311
children under 5 years old. All selected children were tested for malaria
parasitaemia by microscopy, and a questionnaire was used to collect
demographic, recent fever and bednet ownership and use information
from caregivers. Trend analyses of prevalence of malaria parasitaemia
showed a marginally significant decline from pre-IRS prevalence of 52.5%
(95% ClI: 50.1, 54.8) in November 2010 to post-IRS prevalence of 47.7%
(95% ClI: 45.5, 49.9) in October 2012 (p=0.013). After the change of
insecticide in April 2013, malaria parasitaemia significantly declined further
10 20.6% (95% Cl: 18.4, 22.9) in October 2013 (p<0.001). Similar trends
were observed in prevalence of reported fever and measured severe
anaemia (hemoglobin < 7 g/dL) in the district. These findings support

the policy change from pyrethroid to organophosphate for IRS in the
Bunkpurugu Yunyoo District.

PHENOTYPIC AND MOLECULAR CHARACTERIZATION OF
EXTENDED-SPECTRUM BETA-LACTAMASES IN KLEBSIELLA
PNEUMONIAE AND ESCHERICHIA COLI'ISOLATES IN ACCRA,
GHANA

Henry Kwadwo Hackman', Kingsley Twum-Danso?, Charles A.
Brown?3, Lawrence Annison*

"Accra Polytechnic, Accra, Ghana, 2University of Ghana Medical School,
Department of Microbiology, Korle Bu, Accra, Ghana, *University

of Ghana, School of Allied Health Sciences, Department of Medical
Laboratory Technology, Korle Bu, Accra, Ghana, *Kwame Nkrumah
University of Science and Technology, Kumasi, Ghana

Extended-spectrum beta-lactamases are plasmid-mediated beta-
lactamases capable of hydrolysing beta-lactams except carbapenems and
cephamycins. Hence, ESBL-producing isolates limit therapeutic options
and contribute to treatment failure. This study determined the occurrence
of ESBL genotypes in Escherichia coli and Klebsiella pneumoniae and
their antibiotic resistance profile in Accra, Ghana. Four hundred (400) K.
pneumoniae and E. coli non-duplicate isolates were collected at Korle

Bu Teaching Hospital and Advent Clinical Laboratories. The species
identification, ESBL detection, MIC and antibiotic sensitivity testing were
concurrently determined using Vitek 2 Compact System. The combined
disc synergy method was used to confirm ESBL-producing strains. The
genotypes of the ESBL-coding genes were determined using standard
PCR reaction, agarose gel electrophoresis and bands visualization. The
results showed that 202 (50.5%) of the bacterial isolates were ESBL-
producers with increased resistance to amoxicillin/clavulanic acid (31.7%),
nitrofurantoin (46.5), piperacillin/tazobactam (52.5%), tetracycline
(70.8%), ciprofloxacin (79.7%), gentamicin (82.2%) and trimethoprim/
sulphamethoxazole (97%). Of the 100 ESBL producers, CTX-M ESBL
genes (90%) were dominant and 25% had TEM genes. None of the

ESBL producers possesses SHV genes. Twenty (20%) of the isolates had
both CTX-M and TEM genes. Of the 100 ESBL phenotypes, 78% and

2% were positive for CTX-M-1 group and CTX-M-9 group ESBL genes
respectively. The CTX-M-type and TEM-type ESBL showed co-resistances
to piperacillin/tazobactam, amoxicillin/clavulanate, ciprofloxacin,
nitrofurantoin, ciprofloxacin, gentamicin, tetracycline and trimethoprim/
sulphamethoxazole. Imipenem and amikacin were the in-vitro drugs

of choice for treating CTX-M and TEM-type ESBL producers. It is vital

to routinely detect ESBL-phenotypes in health facilities and implement
appropriate antibiotic stewardship programs. There is the need for further
studies into the clinical therapeutic outcomes to infections by CTX-M-type
and TEM-type ESBL producers in Accra.

MOLECULAR CHARACTERIZATION OF MULTI-DRUG
RESISTANCE STAPHYLOCOCCUS AUREUS ON CLINICAL AND
NON-CLINICAL SOURCES IN NIGERIA

Joseph Omololu-Aso’, Anthonia O. Oluduro’, Oluwaseun O.
Omololu-Aso?

'Obafemi Awolowo University, lle Ife, Nigeria, Family Medicine
Department, University College Hospital, Ibadan, Oyo State, Nigeria

Staphylococcus aureus is a major pathogen associated with serious
community-acquired and nosocomial diseases in all age group and of such
a frequent microorganism obtained from clinical and non-clinical sources.
Data on clinical identity, diversity, surveillance and new approaches in the
molecular characterization of this pathogen in Nigeria are limited. 850
samples were collected from both clinical and non-clinical sources. The
clinical source included the routine specimens of wound swabs, urine,
stool, blood and sputum from the University Teaching Hospital Complex.
The non- clinical samples were obtained from food handlers and food
vendors at OAU campus restaurants and lle-Ife centre community market
respectively. The bacteriological analysis was carried out on the samples
which was later cultivated on mannitol salt agar and incubated for 24-48
hours. Gram’s reaction, catalase, Coagulase, DNAse tests and antibiotic
susceptibility was carried out using disk diffusion technique.Plasmid
isolation and detection of mecA,nucA, Panto van luekocidin genes and
Random Amplified Polymorphic DNA(RAPD) by PCR amplification were
also carried out.A total of 405 Staphylococcus aureus isolates comprising
230 (56.8%)from clinical and 175(43.2%) from non-clinical sources

were recovered from 770 presumptive staphylococci. Prevalence of
S.aureus infections and its incidence rate was higher in clinical than in
non-clinical sources(p>0.05). All the 405 clinical and non clinical isolates
were resistant to penicillin while 96% were sensitive to vancomycin.
Among the clinical isolates, 4% were vancomycin intermediate resistant.
All the non-clinical isolates were sensitive to vancomycin.Meanwhile,53%
of the food handlers isolates were resistant to oxacillin. (44%) of the

50 representative screened clinical and non clinical isolates contained
plasmid genes of varying molecular weight ranging from 562 to 23,490kb.
21(42%) contained nuc gene and 13(26%) mec gene, while 2(4%) clinical
isolates had PVL gene. RAPD constituted 4(8%) of the clinical isolates.

In conclusion, the study established clonal interrelatedness between

the clinical and non-clinical isolates and confirm the importance of
phenotypic identification of S. aureus by molecular techniques. Improved
evaluation scheme should be put in place to combat the ineffectiveness
of antimicrobial therapy due to high incidence of resistance among the
isolates of S. aureus in Nigeria.

BRUCELLA MELITENSIS METHIONYL-TRNA SYNTHETASE:
A PROMISING TARGET FOR STRUCTURE-BASED DRUG
DEVELOPMENT FOR THE TREATMENT OF BRUCELLOSIS

Heidi Hillesland', Janette B. Myers', David M. Dranow?, Kayode
K. Ojo', Thomas E. Edwards?, Douglas R. Davies?, Don Lorimer?,
Zhongsheng Zhang', Erkang Fan', Wesley C. Van Voorhis'

"University of Washington, Seattle, WA, United States, 2Emerald
BioStructures, Bainbridge Island, WA, United States

Brucellosis is the most common zoonotic disease and disproportionally
afflicts the most impoverished people. Its devastating impact on

human lives is a result of both debilitating human illness and the loss of
affected livestock. Brucellosis treatment is plagued by high failure and
relapse rates despite long durations of therapy. New drugs have not
been discovered for treatment of Brucellosis in decades. New and more
effective drugs are greatly needed. Aminoacyl-tRNA synthetase (AaRS)
enzymes are promising antimicrobial drug targets. These enzyme are
necessary for protein synthesis and, therefore, bacterial growth. Bacteria
resistance to antimicrobials is an enormous issue and one promising
feature of anti-AaRS compounds is that there appears to be a profound
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loss of fitness associated with bacteria resistance to the compounds.

We have solved the crystal structure of Brucella melitensis methionyl-
tRNA synthetase (BruMetRS) and this allows for structure-based drug
development. Furthermore, we have developed a working assay to screen
for compounds that inhibit BruMetRS and have identified a number of
promising leads from screening a small compound library. Brucella is
highly infectious and easily transmitted in the laboratory environment.
One of the major barriers to drug development for Brucellosis is the
necessary research precautions, including a BSL-3 laboratory. To further
facilitate rapid screening of compounds for inhibition of Brucella growth
via BrumetRS inhibition, we are using genetic manipulation to replace

the MetRS gene in a nonpathogenic E coli with the structurally unique
BruMetRS gene. We are assessing for off-target effects by testing both the
wild-type and mutant E coli. The dramatic difference of E. coli and Brucella
MetRS will likely be reflected by compounds targeting BruMetRS inhibiting
E. coli growth of bacteria expressing BruMetRS but not Ecol/iMetRS. Lead
compounds will later be tested directly against Brucella melitensis for
confirmation of activity. This is a needed first step to developing a new
drug for an ancient and neglected disease.

SINGLE DOSAGE OF DOXYCYCLINE FOR PROPHYLAXIS
AGAINST LEPTOSPIRAL INFECTION AND LEPTOSPIROSIS
DURING URBAN FLOODING IN SOUTHERN THAILAND: A
NON-RANDOMIZED CONTROLLED TRIAL

Sarunyou Chusri
Prince of Songkla University, Hat yai, Songkhla, Thailand

Data on doxycycline for prophylaxis against leptospiral infection and
leptospirosis during flooding is limited. During October 2010, a study

was conducted in Hat Yai City of Southern Thailand, to explore the risk
factors for leptospiral infection and leptospirosis among urban flood
victims and investigate the protective efficacy of a single dosage of 200-
mg doxycycline against the infection and developing disease. Of 641
participants, 600 received doxycycline while 41 did not due to fear of

side effects and having a history of drug allergy. Twenty two participants
were infected with leptospires and six developed leptospirosis. Having

a laceration wound was significantly associated with both leptospiral
infection (odds ratio [OR] = 37.20; P < 0.001) and leptospirosis (OR =
18.24; P = 0.003) whereas exposure to flood water more than 3 hours per
day was significantly associated with only leptospiral infection (OR = 3.70;
P =0.038). Seventeen participants who received doxycycline were infected
with leptospires compared to five who did not receive doxycycline,
resulting in a protective efficacy of 76.8 % (95% confidence interval [CI]
=34.3 % - 92.0 %). Among participants with leptospirosis, 4 received
doxycycline while 2 did not, a protective efficacy of 86.3% (Cl =9.8% -
98.2%). Among the participants with laceration wound, the protective
efficacy for leptospiral infection was 92.0 % (Cl = 81.2% - 96.6%) and for
leptospirosis was 95.6% (Cl = 78.2% - 99.3%). Among the participants
exposed to flood water less than or equal to three hours per day, the
protective efficacy for leptospiral infection was 89.2 % (95% Cl 63.6 %

- 96.67 %). Flood victims with laceration wounds and exposed for more
than three hours per day should take precautions for leptospiral infection
and leptospirosis. A single dosage of doxycycline could be considered as
prophylaxis for victims of flooding.

ACUTE UNCOMPLICATED FEBRILE ILLNESS IN CHILDREN
AGED 2-59 MONTHS IN ZANZIBAR - ASSESSMENT OF
INFECTIOUS DISEASE ETIOLOGIES AND INFECTIONS
REQUIRING ANTIBIOTICS

Kristina Elfving', Delér Shakely?, Maria Andersson?®, Abdullah S.
Ali4, Kimberly Baltzell>, Wei Ping Xu?, Rahila S. Omar?*, Mwinyi I.
Msellem?, Annika Ljung', Max Petzold®, Birger Trollfors’, Magnus
Lindh', Anders Bjorkman?, Andreas Martensson?

'Department Infectious Disease, Gothenburg, Sweden, “Malaria Research,
Department of Microbiology, Tumor and Cell Biology, Stockholm,

Sweden, Department Infectious Disease, Institute Biomedicine, University
of Gothenburg, Gothenburg, Sweden, “Zanzibar Malaria Elimination
Programme, Zanzibar, United Republic of Tanzania, *Department of Family
Health Care Nursing, San Francisco, CA, United States, °Akademistatistik,
Centre for Applied Biostatistics, Occupational and Environmental
Medicine, Gothenburg, Sweden, ’Department Paediatrics, Institute
Medicine, University of Gothenburg, Gothenburg, Sweden

Understanding the causes of fever in areas of sub-Saharan Africa where
malaria recently has undergone a rapid decline is key to ensure evidence
based fever case management. We therefore studied infectious etiologies
of uncomplicated febrile illness in 677 children aged 2-59 months
managed according to Integrated Management of Childhood lliness (IMCI)
at a rural primary health facility in Zanzibar, using point-of-care tests,
radiology and multiplex real-time PCR analyses of nasopharyngeal (NPH)
and fecal samples. Some 168 asymptomatic community controls provided
NPH and fecal samples for PCR. The IMCI classifications were compared
with final reference diagnoses established after study completion based
on all available clinical and laboratory data. A majority of patients were
classified according to IMCI either as non-bloody diarrhoea 164 (24%), or
non-severe pneumonia 387 (57%), of which 42 (11%) were confirmed
by chest x-ray. More than one pathogen was detected by NPH PCR in

592 (87%) of patients and 139 (83%) of asymptomatic controls. The
most common final reference diagnoses in patients, were Influenza A or
B (22%), respiratory syncytial virus (22 %), rhinovirus (11%), streptococcal
infection (7 %), radiological pneumonia according to WHO criteria (6%)
and Shigella gastroenteritis (4%). Plasmodium falciparum was diagnosed
in two cases. Antibiotics were prescribed to 500 (74%) patients, but only
154 (23%) had a final reference diagnosis considered requiring antibiotic
treatment of whom 24 (16%) did not receive antibiotics. The detection
rate of pathogens in both cases and controls were high, indicating the
complexity of determining infectious etiologies in acute uncomplicated
febrile illness among children in the new context of low malaria
transmission in Zanzibar, and further the difficulty of identifying infections
requiring antibiotics.

CONTACT INVESTIGATION OF MELIOIDOSIS CASES REVEALS
REGIONAL ENDEMICITY - PUERTO RICO, 2010 AND 2012

Thomas J. Doker
United States Air Force, Fort Detrick, MD, United States

Melioidosis results from infection by percutaneous inoculation,

ingestion, or inhalation of the saprophyte Burkholderia pseudomallei,

and is associated with case-fatality rates up to 40%. Improved survival
rates are attributed to early diagnosis and treatment with appropriate
antimicrobials. Sporadic cases have been identified in Puerto Rico, where
the incidence and epidemiology is unclear. Following identification of one
fatal and one non-fatal melioidosis case in 2010 and 2012, respectively,
contact investigations were conducted to identify risk factors for infection.
Questionnaires were administered and serum specimens were collected
from co-workers and persons living within 250 meters of cases’ residences
(neighborhood contacts) and from injection drug use (IDU) contacts

of the 2012 case. Serum specimens were tested for evidence of prior
exposure to B. pseudomallei by indirect hemagglutination assay (titer
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>1:40). Serum specimens were collected from 51 and 60 individuals
associated with the 2010 and 2012 cases, respectively. None of the co-
workers were seropositive for anti-B. pseudomallei antibody, whereas 2
(5%) of 40 and 12 (23%) of 52 of 2010 and 2012 neighborhood contacts
were seropositive, respectively, and 67% (2 of 3) of IDU contacts. Of all
seropositive persons, 39% reported no travel outside of Puerto Rico.
Characteristics significantly associated with seropositivity were reporting
skin wounds, sores, or ulcers (adjusted odds ratio [aOR] = 4.6; 95%
confidence interval [Cl]: 1.2-17.8) and IDU (aOR=18.0; 95% Cl: 1.6-
194.0). Sporadic reports of melioidosis and high seropositivity in case
contacts suggest at least regional endemicity in Puerto Rico. Increased
awareness of melioidosis among clinicians, laboratories, and public health
professionals is needed to improve case identification, initiate appropriate
antimicrobial therapy, and facilitate case reporting in Puerto Rico.

NOVEL VACCINE CANDIDATES TO PREVENT INFECTION WITH
GROUP A STREPTOCOCCUS

Michael Good', Manisha Pandey’, Emma Langshaw’, Michael
Batzloff', James McCarthy?, Tania Rivera-Hernandez'

'Institute for Glycomics, Gold Coast, Australia, ?QIMR Berghofer Medical
Research Institute, Gold Coast, Australia

Streptococcus pyogenes (group A streptococcus, GAS) infection leads to

a wide array of clinical manifestations ranging from uncomplicated self-
limiting infections such as pharyngitis and impetigo to severe invasive
diseases including deep soft tissue infection, sepsis, and streptococcal
toxic shock syndrome. If untreated, streptococcal infection can also lead
to post-infection sequelae of rheumatic fever and rheumatic heart disease.
We have developed candidate vaccines based on a conserved peptide from
the M protein (J8) and on a recombinant fragment of the streptococcal
interleukin-8 protease virulence factor, Spy-CEP. Using a novel skin
challenge model in mice that we have developed and which closely mimics
the human condition, we have been able to show that vaccination with

J8 can protect against pyoderma caused by multiple strains of GAS and
can also protect against septicemia that develops post skin infection. Long
term immunity is dependent on memory B cells, T cells and neutrophils.
We were thus concerned that the vaccine might not protect against the
virulent CovR/S strains of GAS that up regulate Spy-CEP, thus potentially
limiting neutrophil ingress to the site of infection. We show that vaccine-
induced immunity to these strains is in fact significantly reduced; however,
co-vaccination with a recombinant fragment of SpyCEP induces antibodies
that restore IL8 function and which are able to fully restore the level of
protection against CovR/S mutants. J8 is currently in a Phase | clinical trial
and J8/Spy-CEP is being developed as a second-generation vaccine to
prevent infection with hyper-virulent strains of GAS.

CHARACTERIZATION OF BLOODSTREAM INFECTIONS FROM
HOSPITALIZED PATIENTS IN IQUITOS, PERU

Drake H. Tilley
U.S. Naval Medical Research Unit - 6, Lima, Peru

Bloodstream infections, especially those associated with central line
devices, are associated with increased length of hospital stay and
substantially increased morbidity and mortality. The identification and
characterization of pathogens associated with such nosocomial infections
is critical to establishing control programs, particularly in resource-limited
settings. Accordingly, in this study we characterized bloodstream infections
in two major hospitals located in Iquitos, a jungle city in the Amazon
Basin of Peru. A total of 336 hemocultures were performed on patient
samples obtained between June 2011 and March 2014. Of the samples
tested, 58% were from adult patients (p<0.0001) while the remaining
42% were from children under the age of 18. All samples were cultured
and screened according to the guidelines and criteria established by the
Centers of Disease Control and Prevention (CDC) in the United States. A

total of 11% (36/336) of the samples tested were deemed positive for
bacteremia. Klebsiella pneumoniae and Staphylococcus aureus were the
most common bacteria isolated and were present in 10 isolates each,
accounting for a combined total of 56% of positive samples. In addition,
9 isolates of Acinetobacter (25%), 3 isolates of Enterobacter sp. (8.3 %), 2
isolates of Pseudomonas aeruginosa (5.6%) and one isolate of E. coli and
Serratia marcescens were also identified. Klebsiella pneumoniae showed
100% resistance to ceftriaxone, gentamicin and ticarcillin while 30% of

S. aureus and 11% of Acinetobacter spp. were resistant to methicillin and
imipenem, respectively.

SEVERE BUBONIC PLAGUE WITH SEPTIC SHOCK AND ACRAL
NECROSIS IN CENTRAL OREGON

Jon E. Lutz’, John Zachem', Jonathan Brewer', Michael Feldman’,
Emilio DeBess?, Christina Nelson?

'St. Charles Medical Center, Bend, OR, United States, 2Oregon Department
of Human Services, Portland, OR, United States, >*Centers for Disease
Control and Prevention, Fort Collins, CO, United States

A 59 year-old man acquired bubonic plague from a cat bite in central
Oregon in June 2012. He developed secondary septicemia, probable
plague pneumonia, severe septic shock, disseminated intravascular
coagulation, acute renal failure, and acute respiratory failure. His clinical
course was complicated by the need for renal replacement therapy,
mechanical ventilation, and vasopressor drug support, and he ultimately
developed acral gangrene of all of his fingers and toes. Despite renal
failure, he was successfully treated with gentamicin and high volume
hemofiltration and was discharged after a lengthy hospital course. Save for
the loss of essentially all of his digits, he made a good recovery including
return of normal renal function. The case highlights options for antibiotic
therapy for plague in the context of various clinical conditions, the role of
renal replacement therapy in severe sepsis, and challenges with antibiotic
dosing during high volume hemofiltration. We also review additional
recent plague cases in Oregon and cat-associated plague infections in
humans.

CLINICAL CHARACTERISTICS AND ETIOLOGIES OF ACUTE
CENTRAL NERVOUS SYSTEM INFECTIONS IN CHILDREN AND
ADULTS ADMITTED TO RURAL AND URBAN HOSPITALS IN
KENYA: PRELIMINARY FINDING, 2011-2014

Janet A. Awando', Martina Oneko', Godfrey M. Bigogo',
Clayton Onyango?, Ondari D. Mogeni', Newton Wamola', Allan
O. Audi', Barry S. Fields?, Joel M. Montgomery?, Deron C. Burton?

'Kenya Medical Research Institute, Kisumu, Kenya, ?Centers for Disease for
Control and Prevention, Nairobi, Kenya

Acute central nervous system (CNS) infection is an important cause of
hospital admission of children and adults in Sub-Saharan Africa with high
mortality, but diagnostic testing is often limited, hindering treatment

and prevention strategies. We investigated etiologies among inpatients
with suspected acute CNS infection at one rural (Siaya District Hospital
[SDH)/Western) and one urban (Mbagathi District Hospital [MDH]/Nairobi)
hospital in Kenya. Clinical data and diagnostic specimens were collected
from eligible patients from November 2011 to November 2013 at SDH
and from January 2014 to March 2014 at MDH. Cerebrospinal fluid

(CSF) and blood samples were tested by routine microbiology, chemistry
and cytology/hematology. CSF specimens were examined for antigens

of bacterial pathogens and Cryptococcus neoformans and were stored
for multi-pathogen testing using a real-time polymerase chain reaction
(PCR) assay platform. Malaria was ruled out by blood smear. CSF was
collected from 340 patients (60% aged <5 years, 54% male) and 145
patients (40% aged <5 years, 50% male) at SDH and MDH, respectively.
Of 153 (32%) participants with known HIV status, 92 (60%) were positive.
Common presenting symptoms included seizures (66 %), neck stiffness/
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nuchal rigidity and/or bulging fontanel (51%) and fever (88%). A positive
malaria blood smear was obtained from 27% of participants at SDH

and 11% at MDH (P<0.0001). Abnormalities of CSF chemistry and/or
cytology were observed in 33% and 66% of specimens from SDH and
MDH, respectively (P<0.0001). A pathogen was identified from CSF or
blood in 14% of participants, including Cryptococcus neoformans (7%),
Neisseria meningitidis (3%, MDH only), non typhoidal salmonella (0.9%),
Haemophilus influenza (0.2 %) and Streptococcus pneumonia (0.2 %).
Additional clinical and PCR testing is ongoing. These preliminary findings
demonstrate a high burden of cryptococcal and bacterial meningitis
among patients hospitalized with suspected acute CNS infection in Kenya.
Marked rural-urban differences are observed and should be evaluated.

COMPARISON OF TWO MOLECULAR DIAGNOSTIC
APPROACHES USING SERUM AND BUFFY COAT FOR RAPID
DIAGNOSIS OF ACUTE LEPTOSPIROSIS

Caoimhe Nic Fhogartaigh', Sabine Dittrich', Anisone
Chanthongthip’, David A. Dance’, Paul N. Newton', Nandini
Shetty?, Catherine Arnold?, Maria Zambon?

'laos-Oxford-Mahosot Hospital-Wellcome Trust-Research Unit, Vientiane,
Lao People’s Democratic Republic, ?Public Health England, London, United
Kingdom

Leptospirosis (lepto) has a high incidence in the tropics and is often
clinically indistinguishable from other causes of fever. Early diagnosis is
required to ensure appropriate therapy. Culture and serology (MAT) are
slow and insensitive. PCR methods hold promise, but few assays have
been evaluated clinically, and the optimal sample is unclear. We compared
a newly developed quantitative real-time PCR (qPCR), targeting rrn and
pathogen-specific LipL32 (and including an internal control), with a
previously described qPCR targeting rrs, using serum and buffy coat (BC)
DNA from stored admission blood. 59 Lao patients diagnosed with lepto
by culture (n=19), gPCR (n=20), and/or MAT (n=20) between 2008-2012
were identified retrospectively. Mean symptom duration was 5.2 days. 83
controls included other infections (n=78), or no diagnosis (n=5). Using
culture as gold-standard, rrn-LipL was 73.7% sensitive and 98.7 % specific
with serum, and 57.9% and 97.5% respectively with BC; rrs PCR was
89.5% sensitive and 95.2% specific with serum, and 78.9% and 95.2%
respectively with BC. Using the 59 lepto cases as gold-standard, rrn-LipL
was 39% sensitive with serum and 30.5% with BC; rrs PCR was 44.1%
sensitive with serum and 42.4% with BC. Performance of the PCRs did not
differ significantly (using serum, p=0.58; BC, p=0.25), and performance
of serum and BC did not differ significantly (for rrn-LipL, p=0.44; rrs PCR,
p=0.86). Mean Ct values were lower for BC (suggesting higher bacterial
loads) but not significantly (for rrn-LipL, p=0.21; rrs PCR, p=0.28), and did
not correlate with duration of illness. PCR inhibition was seen in 12.5% of
BC extracts (indicated by failed internal control), but never with serum. In
conclusion, PCR has the potential to rapidly diagnose acute lepto. There
was no significant difference in performance of the 2 PCRs, however, rrn-
LipL had the advantages of a pathogen-specific probe and internal control.
Inhibition seen with BC emphasises the importance of the internal control,
and supports use of serum as the optimal sample. Due to the lack of a
perfect gold-standard, Bayesian latent class modelling may help determine
true performance characteristics of lepto PCRs.

KATRINA COUGH: SYMPTOM COMPATIBLE WITH EARLY
DIAGNOSIS OF LEPTOSPIROSIS?

Infanta M. Spence-Lewis

Operation Hope, Atlanta, GA, United States

Katrina Hurricane (2005) victims made extensive complaints regarding
symptoms of a cough during 2006 described as the ‘Katrina Cough’.
Coughing is a symptom compatible with an early diagnosis of
leptospirosis. This symptom is important because victims of Katrina were
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exposed to environmental, occupational and zoonotic conditions favorable
to leptospirosis. New Orleans had no integrated surveillance system that
included diagnostics for leptospirosis in place prior to hurricane Katrina.
.Extreme weather conditions influence patterns of the disease. During
the early 50's leptospiral case histories from Grady hospital in Atlanta,
Georgia were reviewed. This reflected decades of important growing
concern regarding epidemiological and public health problems caused

by leptospirosis in the United States. leptospirosis is an acute febrile
zoonotic disease first observed clinically by Adolf Weil in 1886. Drs.

Inada, Ido, Hoki, Kaneko and Hiroshi in 1916 established ‘The Etiology,
Mode of Infection, And Specific Therapy’ of the disease. Hideyo Noguchi
described the morphology and nomenclature of the infection naming

it Leptospira icterohemorrhagiae in 1918. The predominant vector for
leptospira is found in the urine and feces of rodents. Infections are also
transmitted through the bites or scratches of diseased rodents. The
infection is also found in: raccoons, foxes, pigs, dogs and other mammals.
Evidence based guidance is recommended for early diagnosis of the
infection to avoid misdiagnosis and progression to Weil’s disease with
possible fatal outcomes. We did a select literature search of medical
journals between 1922 and 1958 from Pub Med and the archives of
Medical Journals for case histories on leptospirosis. Mapping and weather
data are used to examine influence on surveillance and progress of the
disease. Temperature and humidity are important factors for the survival
of Leptospira. We used radiological images to review the systemic
progression of the infection. Risk factors for leptospirosis were evaluated
in various settings. A network of sentinel surveillance sites are required in
order to develop appropriate interventions for populations at higher risk
of developing the disease in the United States. Long term funding must
be allocated so that active and passive public health programs have funds
from all levels of government to foster the demands of the work.

DOES HIGHER MASS ANTIBIOTIC TREATMENT COVERAGE
FOR TRACHOMA REDUCE CHLAMYDIAL INFECTION AMONG
CHILDREN? RESULTS FROM PRET-NIGER

Sun N. Yu', Abdou Amza?, Boubacar Kadri?, Baido Nassirou?,
Zhaoxia Zhou', Nicole E. Stoller!, Lina Zhong', Stephanie Chin',
Sheila K. West?, Robin L. Bailey*, David C. Mabey*, Jeremy D.
Keenan', Travis C. Porco', Bruce D. Gaynor', Thomas M. Lietman'

"University of California San Francisco, San Francisco, CA, United States,
2Programme Nationale des Soins Oculaire, Niamey, Niger, *Johns Hopkins
University, Baltimore, MD, United States, “London School of Hygiene &
Tropical Medicine, London, United Kingdom

Programs distribute mass oral azithromycin in an effort to eliminate

the ocular strains of Chlamydia trachomatis which cause trachoma. In
trachoma-endemic areas, WHO guidelines recommend 3 annual mass
antibiotic distributions with a target of at least 80% coverage. It is unclear
if higher coverage would be more effective and worth the additional
effort. Here, we compare a single day treatment aiming for 80% coverage
(standard) to subsequent distribution days aiming for greater than 90%
coverage (enhanced). 24 communities in Matamaye District, Niger, were
randomized to either standard or enhanced coverage and infection was
assessed biannually until 36 months. A random sample of up to 100
children (0 - 5 years of age) in each of the 24 communities were swabbed
for the presence of conjunctival chlamydia Amplicor PCR. The mean
antibiotic coverage was 70.6% per community in the standard arm and
88% in the enhanced arm. At baseline, the prevalence of chlamydial
infection among children was 20.2% (95% Cl: 9.6% to 30.8%) in the
standard arm and 22.1% (95% Cl: 11.4% to 32.7%) in the enhanced
arm. The clinical activity among children was 27.0% in the standard

arm and 28.4% in the enhanced arm. At 36 months, the prevalence of
chlamydial infection among children was 4.6% (95% Cl: 0.0% to 9.5%)
in the standard arm and 7.1% (95% Cl: 2.7% to 11.4%) in the enhanced
arm. The clinical activity among children was 7.1% in the standard arm
and 8.9% in the enhanced arm. Correcting for baseline, we were unable
to demonstrate a statistically significant difference between standard
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and enhanced treatment (p = 0.41). This study suggests that additional
efforts to achieve higher mass antibiotic treatment coverage may not add
significant benefit.

PROPHYLAXIS AND DISEASE TRENDS OF TROPICAL
DISEASES (ALTITUDE SICKNESS, MALARIA, DIARRHEA)
AMONGST TRAVELERS TO PERU

Jasmeet Kaur
University of Texas Medical Branch, Austin, TX, United States

Travelers to foreign countries are subject to country-specific ailments

of which many are preventable. This study attempts to determine the
current trends in altitude sickness, malaria, and diarrhea prophylaxis
amongst travelers to Peru. The participants of the study include students
and travelers from around the world that participate in study abroad
and tourism in Lima, Tumes, and Cuzco. In particular these sites include
the Tropical Medicine Institute in Lima and UPCH-UTMB Collaborative
Research Center in Cuzco, which have close relations with the University
of Texas Medical Branch. The specific objective of the study is to examine
quantitative and qualitative data on the use of prophylaxis for altitude
sickness, malaria, and diarrhea amongst the travelers. The study will
look at both allopathic and naturopathic remedies, as well as, disease
prevention strategies amongst the travelers. Moreover, the frequency

of the ailments with and without the various prophylaxis remedies will
be determined. Results from the study help dictate travel consultation
suggestions to optimize future prophylactic treatment.

PILOT STUDY TO ASSESS THE PREVALENCE OF CHAGAS
DISEASE IN PREGNANT WOMEN FROM LATIN AMERICA IN A
LOS ANGELES COUNTY HOSPITAL

Marja Paulino, Efrain E. Murillo, Salvador Hernandez, Lissette
Rodriguez de Armas, Sheba K. Meymandi, Mahmoud I. Traina

Olive View-University of California Los Angeles Medical Center, Sylmar, CA,
United States

Chagas disease (CD), caused by the protozoan Trypanosoma cruzi, causes
the most important parasitic disease burden in Latin America, where an
estimated 8-10 million persons are infected. Approximately 24 million
persons born in the countries in which CD is endemic currently reside

in the U.S. and roughly 300,000 of these immigrants are thought to

have chronic CD. Though transmission by domestic vectors is still the
most important route of infection in disease-endemic areas, congenital
transmission is the most important transmission route in non-endemic
countries. Rates of congenital transmission from untreated infected
mothers range from 2-12% in published studies. Previous studies
demonstrate considerable information regarding CD prevalence among
pregnant women in Latin America, however information about the
prevalence of CD in pregnant women immigrants residing in the U.S. is
largely lacking. This study of prevalence of CD in pregnant women from
Latin America was performed at Olive View-UCLA Medical Center (OV-
UCLA MC), a Los Angeles County hospital, from 4/2008 -5/2011 under
the auspices of the Center of Excellence for CD. Enrollment criteria for the
study were pregnant patients who had lived in a Latin American country
for at least 1 year. 300 consecutive patients were screened for Chagas
disease using both an immunofluorescence assay (IFA) and enzyme-linked
immunosorbent assay (ELISA). Testing was performed by the Center for
Disease Control and Prevention (CDC). Subjects were 15-46 years old
with a median age of 32 years old. The countries of origin where subjects
spent 1 year or more were Mexico 233 (77.7%), El Salvador 34 (11.3%),
Guatemala 20 (6.7%), others 13 (4.3%). The average time of residence
in country of origin was 14 years versus average time of residence in US
of 17 years. A total of 1 subject was positive (0.33%) by both serological
tests. The positive subject was a 36 year old female from rural El Salvador
who migrated to US 19 years prior. Our study demonstrates a prevalence

of CD in pregnant women immigrants from Latin America residing in the
U.S. lower than expected, though the small sample size makes conclusive
determination not possible. Further larger scale studies are needed to
obtain a better idea of prevalence in this population, especially given the
high-risk of congenital transmission.

PRE-TRAVEL HEALTH CARE FOR PEDIATRIC TRAVELERS:
EXPERIENCE FROM THE TRAVMIL COHORT

Tahaniyat Lalani', David Tribble?, Jason Maguire', Edward
Grant?, Jamie Fraser?, Mark Johnson?, Anuradha Ganesan?,
Timothy Burgess?, Patrick Hickey*

"IDCRR Portsmouth, VA, United States, 2IDCRP Bethesda, MD, United
States, *Naval Medical Center San Diego, San Diego, CA, United States,
“Walter Reed National Military Medical Center, Bethesda, MD, United
States

Practice guidelines and prospective data regarding pediatric travel
medicine are limited. We investigated the pre-travel health care and
illnesses encountered by children enrolled in TravMil between 1/2010 and
7/2013. 64 children were enrolled at 3 military travel clinics (5% of all
enrollees [n=1379]): 61 were enrolled pre-travel, and 3 enrolled post-travel
(due to a travel-related illness). Pediatric travelers were visiting friends and
relatives more frequently than adults (31% vs 14%; p< 0.05). The median
trip duration for children was 17 days (IQR: 12-25) and the most common
destination was South/Central America & Caribbean (n=26). Coverage
rates for travel related vaccines (for those at risk) were similar among
children and adults: Japanese encephalitis 71% vs 55%; yellow fever:
65% vs 85%; meningococcus: 100% vs 96%; typhoid: 95% vs 96%
(p>0.05 for all). Malarone was the most common antimalarial prescribed
(56%; n=22/39) regardless of the duration or location of travel. Rates of
partial or non-compliance with chemoprophylaxis were similar among
children and adults (13.3% vs 23%; p=0.54). Children < 10 years of age
were less likely to be prescribed antibiotics (69% vs 97%; RR: 0.07 [95%
Cl: 0.01-0.61]) or antidiarrheals (7% vs 78%; RR 0.09 [95% Cl: 0.02-
0.34]) for self-treatment of traveler’s diarrhea (TD) compared to children
>10 years. Rates of travel-related illness were similar among children and
adults: TD: 15% vs 24%; undifferentiated fever 3% vs 2%; influenza-
like illness 12% vs 17% (p> 0.05). Three patients were enrolled post
travel: 1 each with malaria, influenza-like-iliness, and suspected dengue.
None had been seen for a pre-travel evaluation. Significant differences in
travel characteristics and pre-travel health care exist based on the age of
travelers. Children < 10 years were less likely to receive medications for
TD self-treatment despite similar rates of TD among pediatric and adult
travelers. Strategies to improve utilization and standardization of pre-travel
healthcare in pediatric travelers are needed.

A SYSTEMATIC REVIEW OF THE EFFECTS OF ARTEMETHER-
LUMEFANTRINE ON GAMETOCYTE CARRIAGE AND DISEASE
TRANSMISSION

Michael Makanga
EDCTR Tygerberg, South Africa

Despite significant advances made in the prevention and treatment of
malaria in recent years, the current success still falls short of the World
Health Organisation (WHO) goals for malaria control and elimination. For
elimination strategies to be effective, all parasite lifecycle targets including
disease transmission have to be addressed. Rapid and effective reduction
of infectious parasite reservoir and gametocyte carriage is therefore
critical. Currently, artemisinin-based combination therapies (ACTs) form
the cornerstone of WHO-recommended treatment for uncomplicated P
falciparum malaria, and in combination with other control intervention
measures will play a pivotal role in elimination programmes due to

their gametocytocidal properties. There is irrefutable epidemiological
evidence of reductions in malaria incidence and transmission in African
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regions since the introduction of these agents. A systematic review of

62 articles published between 1998 and January 2014 was done which
compares effects of the ACT artemether-lumefantrine (AL) on gametocyte
carriage and malaria transmission with other ACTs and non-ACTs. AL was
assessed based on its widespread usage as ‘gold standard’ treatment for
uncomplicated P falciparum malaria in several African countries and the
high number of clinical trials that have evaluated the product. The impact
of AL on population gametocyte carriage and the potential future role

of AL in malaria elimination initiatives are also considered. Despite the
inherent difficulties in comparing data from a range of studies that utilised
different diagnostic approaches to assess baseline gametocyte counts

and differences in study designs, the gametocytocidal effect of AL was
proportionately consistent across the studies reviewed, suggesting that
AL will potentially play a vital role in treatment and elimination of malaria.
However, the specific place of AL is the subject of ongoing research and
will be dependent on its use in combination with other intervention
measures, rational use of the product, interaction with other medicinal
agents in situations of malaria co-infections and comorbidities, as well

as demographic differences. Use of ACTs like AL in malaria elimination
strategies will therefore require balancing potential increased roll out with
rationale use and protection against resistance development.

THE EFFECT OF AN ENHANCED ANTENATAL CARE
PACKAGE FOR PREVENTION OF MALARIA AND ANEMIA IN
PREGNANCY IN GHANA

Gifty D. Antwi', Harry K. Tagbor', Imelda Bates?

'Kwame Nkrumah University of Science and Technology, Kumasi, Ghana,
2Liverpool School of Tropical Medicine, Liverpool, United Kingdom

Efficacious antenatal care (ANC) interventions for malaria and anemia
have been implemented for over two decades. However, the prevalence
of malaria and anemia remains high among pregnant women due to
sub-optimal uptake of these interventions. Subject participation in their
own health care can improve health outcomes by improving adherence to
treatment. We hypothesized that if pregnant women participated in their
ANC, this would improve their adherence to ANC recommendations and
promote better health outcomes. A cluster randomized, controlled trial
was conducted to assess the effect of pregnant women’s participation
on the risk of anaemia and parasitemia 4-8 weeks after enrolment. We
also assessed the feasibility and acceptability of the intervention. In the
intervention group, ANC staff showed women their rapid malaria test
(RDT) and Hb colour scale (HCS) results and explained their significance;
the control group received only routine care. The overall mean age,
gestational age and Hb concentration at baseline were 26.4 years, 17.3
weeks and 110 g/l respectively and similar in each group; 10.7% had
asymptomatic parasitaemia; 74.6% owned an ITN, 48.8% slept under

it the night prior to enrolment. The prevalence of anemia after 8 weeks
was 51%, (95%Cl: 37.2-64.7) in the control group and 52%, (95%Cl:
42.8-61.5) in the intervention group. The corresponding figures for
parasitemia were 6.5%, (95% Cl: 3.1-9.9) and. 6.2%, (95%Cl: 4.0-8.2).
Integration of the HCS and the RDT into the ANC system was feasible
and acceptable. Pregnant women who saw their own blood being tested
believed the results and felt motivated to act to improve their health.
Although ANC staff and pregnant women perceived some improvement in
pregnant women'’s adherence to ANC recommendations, their enhanced
participation in ANC did not have any effect on the prevalence of
malaria or anemia. The introduction of the use of RDT into routine ANC
in Ghana at the time of the study and implementation challenges may
have contributed to the lack of impact of the intervention on anemia or
parasitemia.

FACTORS ASSOCIATED WITH COMPLICATED MALARIA IN
COLOMBIA

Sandra Martinez
Fundacién Santa Fe de Bogota, Bogota, Colombia

Colombia is an area of low transmission for malaria but with
environmental and social conditions that favor its transmission principally
in the Pacific coast. Between 2009 and 2013 2.099 cases of complicated
malaria were reported. The incidence of complicated malaria increased
from 14.68/1.000 in 2012 to 21.19/1.000 in 2013. A retrospective case-
control study in a 1:2 proportion was conducted, in Tumaco, Cali and
Buenaventura. The sample size was 60 cases and 120 controls, patients
with positive thick blood smear between the period 2009 -2013 were
included. The cases were selected base on the national clinical malaria
attention guideline, adding transminases greater than 80 as a severity
criteria to asses hepatic disfunction, controls were patients without severity
(complication) criteria. 88.3% (159) of patients originated from Tumaco,
5.0% (9) from Buenaventura, and 6.67% (12) from Cali. 50.0% (30)

of the cases were female. In the controls 46.6% (56) corresponded to
women and the remaining percentage to men; regarding the distribution
of parasite specie, 43 cases corresponded to P.falciparum, 16 to Pvivax,
and 1 was mixed. With respect to the controls, 85 were Pfalciparum,

32 were Pvivax and 3 were mixed malaria. In the bivariate analysis
identified risk factors were chills OR 3,44 (IC 95%: 1,14; 10,42), coluria
OR 3,49 (IC 95%: 1,02; 11,95), jaundice OR 4,00 (IC 95%: 1,72; 9,24),
thrombocytopenia less than 100.000 platelets/mm3 OR 10,77 (IC 95%:
3,73; 31,10), and transfer from an institution of low medical complexity
OR 3,79 (IC 95%: 1,75; 8,21). In the multivariate analysis continued as risk
factors chills OR 7,24 (IC 95%: 1,00;52,45), janduice OR 4,86 (IC 95%:
1,75,13,40) and thrombocytopenia OR 5,95 (IC 95%: 1,84; 19,22). Even
though jaundice was identified as a risk factor we did not establish any
associations with laboratory studies like bilirubin o transaminase values
due to lack of information in the medical records, which was the principal
limitation of the study due to its retrospective nature.

OPPORTUNISTIC INTESTINAL PARASITES DURING CHRONIC
MALNUTRITION IN URBAN AND RURAL AREA OF
MADAGASCAR: A PROBLEM IN TROPICAL AREA?

Guillaume Roux', Fabiola Gosinary’, Rindra Randremanana’, Sarah
Delshadi', Gisele Raherinampinaina?, Sandrine Soloniando!, Elisoa
Hariniaina', Annie Robinson?, Ronan Jambou?

'Institut Pasteur de Madagascar, Antananarivo, Madagascar, *Tsaralalana
Children’s Hospital, Antananarivo, Madagascar, *Institut Pasteur, Paris,
France

In low income countries, malnutrition-related immunosuppression is
suspected to pave the way of opportunistic protozoan infection. A study
was conducted to better understand the burden of intestinal parasite
carriage in malnourished versus control children in Madagascar. Children
hospitalized with severe acute malnourished (SAM) and diarrhoeal were
enrolled in hospital as well as children from rural area attending dispensary
for diarrhoea. These last children (n=508) were enrolled for a two

years follow up. Anthropometric measurements were registered. Stools
analysis was done using specific stainings for detection of opportunits

in microscopy and pathogens were typed by PCR methods. In hospital
246 children were treated for malnutrition out of which 43 children had
diarrhoea. Opportunistic pathogens were frequent with mainly yeast in
abnormal quantity (51%), microsporidia (21%), Cryptosporidium hominis
(7%) and mixed co-infestations. In rural area, 273 children attended
dispensary for diarrhea. Out of which 138 malnourished children and
controls were selected for further analysis. Children between 12 and

24 months were the most affected by chronic malnutrition (45.7% of
children). Wasting did not differ according to age, gender, but differs
between villages (p=0.02). Opportunists where found in 24.6% of chronic
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malnutrition and 14.4% in controls. Opportunistic carriage (i.e. yeasts,
microsporidias, cryptosporidia) was linked to brachial perimeter under 105
mm (p=0.029). In multivariate analysis, factors associated with this carriage
were i) growth retardation (5x increase in risk p=0.004), non-exclusive
breast-feeding, and hygiene (absence of soap). Cyclospora cayetenensis
and /sospora beli were also found in these children at low rate. Overall,
this study described for the first time opportunistic intestinal infections

in children with malnutrition in Madagascar. It highlights the role of
chronic malnutrition in carriage of cryptosporidies, whereas microsporidies
were more frequent during SAM. Implication of these findings must be
discussed.

A RURAL FOCUS OF LEPTOSPIROSIS IN MADAGASCAR?

Ronan Jambou', Verosoa Fomenjanahary', Vonimbola Tahina',
Domohina Rakotomanana?, Maherisoa Ratsitorahina', Arthur
Randriamanantena’, Sandrine Soloniando’, Felana Ihantamalala’,
Fanjasoa Rakotomanana’, Pascale Bourhy?, Benoit Garin',
Rasamoelina Harentsoaniaina?

'Institut Pasteur de Madagascar, Antananarivo, Madagascar, ?Veterinary
Department, Faculty of Medicine, Antananarivo, Madagascar, *Institut
Pasteur, Paris, France

Leptospirosis is due to bacteria belonging to more than 20 species. All
animals especially rats can be chronic carriers of the bacteria and the
human disease is often due to professional exposure and/or to contact
with contaminated fresh water. Clinical expression can be mild which
could explain under-estimation of the burden. The Mascareignes islands
are endemic areas but in Madagascar only a couple of human cases were
reported mostly in travelers. In highlands of Madagascar, the use of zebus
for rice cultivation could be associated with transmission in an Asian like
setting. To explore this setting 111 livestock in 28 villages of the district of
Moramanga were investigated. In the same time, farmers’ families were
blood sampled, as well as an equivalent number of peoples randomly
selected in households of the vicinity but without cattle. All the cattle and
humans were geolocalized for cluster analysis. 670 zebus were sampled,
out of which 81 (12% from 43 livestock) were ELISA IgG positive for
leptospirosis. Additionally, 25 zebus suffering from symptoms related to
leptospirosis were lepto-IgG negative. 70 positive serums (out of 81) were
tested in microagglutination technic (MAT) and 10% were positive. In the
same time 21 urines from the 81 IgG positive zebus and 11 blood samples
from the 25 sick animal were obtained and tested with a Leptospirae sp
16S-PCR. Respectively 10 and 3 samples were positive from urines and
blood samples. Sequencing of two PCR products from urines confirmed
Leptospira interrogans. In households 530 subjects were enrolled (329
farmers/201 controls) with an overall lepto-IgG prevalence of 4.5%.
Subjects from households with positive zebu had higher IgG prevalence
than those with negative ones (7.2% vs 4.2%, p=0.3) but even more
than those without zebus (7.2% vs 1.5%, p=0.004). In this setting zebus
may not be the unique source of contamination of humans and in deep
analysis of risks factors for leptospirosis is now in process. However this
study highlights the circulation of the bacteria in rural area of Madagascar
and the presence of L interrogans in cattle.

NON-INVASIVE MANAGEMENT OF MADURA FOOT WITH
ORAL POSACONAZOLE

Amit Sharma, Namita Sharma, Amritpal Singh, Timothy Endy
SUNY Upstate Medical University, Syracuse, NY, United States

Madura Foot is a chronic granulomatous subcutaneous fungal
(eumycetoma) or bacterial(actinomycetoma) infection with high disease
burden. Estimation of the global burden of madura foot is difficult but
most cases have been reported in the “Mycetoma belt” i.e. from countries
between 30N and 60 S of the Equator. Traditionally,maduramycosis of

the foot has been treated with surgical debridement, which leads to

permanent disfigurement of the limb. Non-invasive management with
long-term antimicrobials alone has been reported in the past but, almost
always the cost of antimicrobials, increased rates of non-compliance

and resistance against antifungals have discouraged physicians from

this approach. We report a case of biopsy proven eumycetoma of the
foot in a young Somali refugee presented with right foot pain and
swelling for 7 years and “tiny watermelon seeds” extruding out of the
“puncture wounds” on the sole of the right foot, which was successfully
managed without the need for any kind of surgical intervention with oral
posaconazole and ciprofloxacin.

SENSITIVE REAL-TIME PCR DETECTION OF PATHOGENIC
LEPTOSPIRA SPP. AND A COMPARISON OF MOLECULAR
METHODS FOR THE DIAGNOSIS OF LEPTOSPIROSIS

Jesse J. Waggoner', llana Balassiano?, Janaki Abeynayake',
Malaya K. Sahoo', Yuanyuan Liu', Mia Mattioli', Alexandria
Boehm', Juliana M. Vital-Brazil?, Benjamin A. Pinsky’

'Stanford University, Stanford, CA, United States, ?Instituto Oswaldo Cruz,
Fiocruz, Rio de Janeiro, Brazil

Leptospirosis remains under-diagnosed due to a non-specific clinical
presentation and limitations of available diagnostics. Bacteria of the genus
Leptospira, the causative agents of leptospirosis, are categorized into
pathogenic and saprophytic species, though the clinical import of making
this distinction remains unclear. Our group recently developed a real-time
PCR (rtPCR) for the detection of all Leptospira species, which is included
in a multiplex diagnostic for an undifferentiated febrile illness (the UFI
assay). While the UFI assay proved more sensitive than conventional PCRs
for Leptospira, it was not evaluated against another rtPCR and it was
unclear if similar results could be obtained with an assay for pathogenic
Leptospira. In this study, we present the development and evaluation of an
rtPCR for the detection of pathogenic Leptospira species (the pathogenic
rtPCR) that targets the same region of the 16S gene as the UFI assay. The
linear range of the pathogenic rtPCR extended from 7.0 to 2.0 log10
copies/pL, with a lower limit of 95% detection of 29 copies/uL. Thirty-nine
cultured Leptospira isolates, representing 7 species and 23 serovars, were
tested. All isolates were detected using the pathogenic rtPCR except for
two strains of L. biflexa, which produced no signal. Clinical samples from
65 patients with suspected leptospirosis were tested using the pathogenic
rtPCR and a reference 16S rtPCR originally reported by Smythe, et al,
2002. All 65 samples had previously tested positive using the UFI assay;
62 (95.4%) samples tested positive using the pathogenic rtPCR (p=0.24).
Twenty-four (36.9%) samples tested positive in the reference 16S rtPCR,
which was significantly less sensitive than the UFI assay or pathogenic
rtPCR (p<0.0001 for both comparisons). In conclusion, both the
pathogenic Leptospira rtPCR and the UFI assay proved significantly more
sensitive than the rtPCR used for comparison. Future studies are needed
to determine the impact of more sensitive Leptospira detection on both
patient care and epidemiologic surveillance.

VITAMIN D AND OSTEOARTHRITIS IN IRAQI WOMEN

Sami Salman, Zahraa Al Jalili

Rheumatology Unit, College of Medicine, Baghdad University, Baghdad,
Irag

Osteoarthritis (OA) is a biomechanical process whereby joints respond
pathologically to mechanical stress, resulting in cartilage degradation and
changes in subchondral bone. OA has many known risk factors including
gender, obesity and aging. Low levels of vitamin D may exert its effect on
OA through synergistic bone density loss (osteopenia) and impairment of
the ability of bone to respond optimally to insults. Hypovitaminosis D is

a global medical problem even in regions where oral intake is sufficient
and sunlight is abundant because subtle degrees of malabsorption of
vitamin D can occur independent of adequate vitamin D intake. To explore
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the role of vitamin D in Iragi women with knee OA, we enrolled 45
females with the diagnosis of OA and an equal number of age matched
healthy controls. OA was diagnosed according to American College

of Rheumatology (ACR) criteria for OA and subject body mass indexes
(BMI) were recorded according to the WHO classification of BMI in 3
groups: normal weight, overweight and obese. Radiological grading was
assigned according to Kellegren and Laurence radiological classification
for OA. Vitamin D levels were measured using an ELISA assay (normal
range > 30 ng/ml). Our study found that the vitamin D levels in OA
patients ranged from 0.309 - 0.641 whereas the range in controls was
0.261 - 0.386. Vitamin D deficiency was prevalent among both OA cases
and controls, but Vitamin D levels were inversely proportional to BMI.
Vitamin D deficiency was more severe among females in the obese and
overweight groups than those with normal BMI. Lower levels of vitamin
D were observed in OA subjects with radiological grades Ill and IV disease
compared to those with grade Il. In summary because vitamin D deficiency
was so prevalent among almost all study subjects, it was difficult to
establish a clear association between vitamin D deficiency and OA. Also,
there is debate about the possible variability of different methods used

to determine vitamin D levels. However, the magnitude of the observed
hypovitaminosis D problem in Iragi women warrants considerable attention
to all possible causes and treatment options.

AN UNUSUAL PRESENTATION OF AMEBIC LIVER ABSCESSES
IN A RETURNING TRAVELER

Rapeephan R. Maude', Richard J. Maude?, Richard E. Bessette?

'Department of Medicine, Saint Vincent Hospital, Worcester, MA, United
States, “Mahidol-Oxford Tropical Medicine Research Unit, Bangkok,
Thailand, *Department of Infectious Disease, Saint Vincent Hospital,
Worcester, MA, United States

Amebic liver abscess (ALA) is uncommon in the USA. Clinical presentation
is usually with fever and abdominal pain and is predominantly in men.
Rupture of ALA is a rare but life threatening complication if left untreated.
Patients usually have leukocytosis and deranged liver function tests.
Serology can be positive in >90% 7 days after exposure. Needle aspiration
is indicated only for impending rupture or to aid diagnosis and reveals
trophozoites in 20%. We present an unusual case in a female returned
traveler initially thought to have only community-acquired pneumonia
(CAP). A 53-year-old female presented with cough and fever for 3 weeks
having spent 4 weeks in India. She had low-grade fever, wheeze and
cough for 1 week in India where she was treated unsuccessfully with
azithromycin. Following her return to the US she also developed vomiting,
anorexia, malaise and vague right upper quadrant abdominal pain. She
was markedly distressed with fever of 102°F, tachycardia, tachypnea and
right upper quadrant tenderness. Her white blood count was 19,000/

ul (neutrophils 82%) and hematocrit 27.9%. Liver function tests were
normal. Chest X-ray showed minor linear patchy density in the left lung
base. Ceftriaxone and azithromycin were initiated for possible CAP and
she was admitted. Ultrasound abdomen subsequently demonstrated

an 8 cm hypoechoic, septated, thick walled mas in the left lobe of liver.
Computed tomography (CT) revealed 3 cm and 8 cm abscesses. Thick

pus were drained under CT guidance. Microscopy of the pus showed

no trophozoites or bacteria and culture was negative. Around 700 cc of
pus were drained over the next 2 weeks. She was given metronidazole
and ciprofloxacin. Antibody to Entamoeba histolytica was positive so
ciprofloxacin was stopped. A follow-up CT scan showed marked reduction
in size of the abscesses and the patient fully recovered. ALA in this patient
was not initially suspected due to the respiratory presentation and normal
liver function. Without a low threshold for imaging, this potentially life
threatening diagnosis could have been overlooked.

DETECTING APPROXIMATE REGIONS OF LUNG CANCER AND
FLUID USING CHEST X-RAY SCREENING IMAGES

Sabah N. Mazhar, Alyaa H. Ali, Marow Al Majed

Department of Physics, College of Science for Women, Baghdad University,
Baghdad, Iraq

Lung cancer is a leading cause of death in Irag and despite active research
in computer-aided diagnostic tools, development of an automated
screening process for lung cancer is extremely challenging. The mortality
rate for lung cancer is high in part because early detection is difficult,
along with technical factors in capturing images or experience in x-ray
interpretation all contribute to this problem. Therefore, the aim of our
research is to develop an image-based coarse level texture descriptor to
distinguish between cancerous regions and fluid filled regions in chest
radiograph (x-ray) images of the lung. The presence of a significant
amount of fluid in the lung is also associated with a high mortality rate.
We present a computer-based approach for automatic detection of
cancerous and fluid regions in the lung using chest radiographs. The image
morphology approach using Marker-Controlled Watershed Segmentation
method is used to isolate the cancerous and fluid regions within the

lung tissue boundary. Different methods were used to enhance the X-ray
images prior to computing the first order texture analysis histogram used
for feature extraction. Our textural analysis method is shown to be capable
of distinguishing between normal and cancerous cases, normal and fluid
cases, as well as between cancerous and fluid cases. Such approaches will
be useful for developing image-based automated lung cancer screening
systems.

ULTRASOUND AND CHEST X-RAY IN AN ADULT PATIENT
WITH DENGUE

Tun-Linn Thein, Gervais Wansaicheong, Victor C. Gan, Frederico
Dimatatac, Chi-Jong Go, David C. Lye, Yee-Sin Leo

Tan Tock Seng Hospital, Singapore, Singapore

The pathognomonic feature of dengue hemorrhagic fever (DHF) is a
transient increase in vascular permeability resulting in plasma leakage.
Several studies assessed ultrasound as a tool in gauging disease severity
in detecting plasma leakage into tissues and body cavities. Most of these
studies were done in children and information on ultrasound study

on adults was limited. We conducted a prospective study to recruit

adult patients above 18 years presenting with acute fever from August
2011 to September 2012 to Communicable Disease Center, Singapore.
Demographic, clinical and laboratory data were collected. Ultrasound
assessment included pericardial, pleural and abdominal cavities including
gall bladder wall thickness, liver, spleen and ascites on enrolment

visit, recovery (4-7 days from enrolment) and convalescent visit (3-4
weeks). Postero-anterior chest X-ray (CXR) together with right lateral
decubitus view was done on the same day as ultrasound. Plasma leakage
(clinically detected fluid accumulation, hematocrit [Hct] change>20%

and hypoproteinemia) and DHF were defined using 1997 World Health
Organization criteria. Of 110 recruited patients, 74 had laboratory
confirmed dengue, 11 probable dengue and 25 were dengue negative.
Among confirmed dengue cases, median age was 34 years, 98% were
males, and 24% were hospitalized. Median duration of fever on enrolment
was 6 days (range: 2-10). Fluid was detected by ultrasound in 2 cases and
CXR in 10 cases. There were 19 cases with plasma leakage (O clinical fluid
accumulation, 1 HCT change and 19 hypoproteinemia) and 11 with DHF.
One ultrasound and 6 CXR detected fluid in those with hypoproteinemia;
one patient with HCT change and hypoproteinemia had fluid on CXR. Of
11 DHF cases, fluid was detected by CXR in 4 cases (3 on visit 1, 1 on visit
2) and ultrasound in 1 case (on visit 2). Detection of fluid by imaging was
uncommon in our adult dengue cohort. Its utility in severe adult dengue
needs further study.
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SERUM BIOCHEMICAL AND HEMATOLOGY VALUES IN
ONCHOCERCA VOLVULUS INFECTED PEOPLE IN NORTHEAST
DRC, LIBERIA AND GHANA DETERMINED PRE-TREATMENT
IN A CLINICAL STUDY COMPARING THE EFFECT OF
MOXIDECTIN AND IVERMECTIN

Hayford Howard', Germain Mambandu?, Kambale Kasonia3,
Nicholas O. Opoku?, Eric Kanza®, Didier Bakajika®, Michel Vaillant’,
Christine Halleuxg, Piero L. Olliaro®, Annette C. Kuesel®

"The Liberian Institute for Biomedical Research, Clinical Research
Center Bolahun, Monrovia, Liberia, ?Centre de Recherche en Maladies
Tropicales de I'lturi, C.R.M.T-ITURI, Hopital Général de Référence de
Rethy, Rethy, Province Orientale, Democratic Republic of the Congo,
3Centre de Recherche Clinique de Butembo, Université Catholique du
Graben, Butembo, Democratic Republic of the Congo, “Onchocerciasis
Chemotherapy Research Center, Hohoe, Ghana, *Centre de Recherche
Clinique de Butembo, Université Catholique du Graben, Butembo,
Province du Nord Kivu, Democratic Republic of the Congo World Health
Organization, Butembo, Democratic Republic of the Congo, ¢Centre

de Recherche en Maladies Tropicales de I'lturi, C.R.M.T-ITURI, Hopital
Général de Référence de Rethy, World Health Organization, Rethy,
Province Orientale, Democratic Republic of the Congo, 7CCMS CRP-
Santé, Luxembourg, Luxembourg, 8World Health Organization, Geneva,
Switzerland

For a Phase 3 study comparing the effects of a single dose of moxidectin
and of ivermectin in 941 males and 531 females, including 79 children
12-17 years, 1499 people underwent baseline serum biochemical

and haematological examinations. All had 210 Onchocerca volvulus
microfilaria/mg skin and 876/1465 (60%) who underwent stool
examination with a single sample Kato Katz test were infected with at
least 1 type of intestinal helminth. None of the people suffered from

an acute disease at the time of testing. The interquartile range of the
laboratory values (i.e. the range within which the values for 50% people
screened lay on either sides of the median) were: Albumin: 37.2-43.0

g/L, Alkaline phosphatase (>20yrs): 72.4-108.2 U/L, Bilirubin: 5.2-11.0
umol/L, Creatinine: 60.3-78.6 umol/L, GGT: 18.2-41.7 U/L, Glucose: 4.5-
5.3 mmol/L, LDH: 210.0-278.0 U/L, Protein: 77.3-88.0 g/L, SGOT-AST:
23.1-35.1 U/L, SGPT-ALT: 18.0-31.1 U/L, Urea: 1.8-3.1 mmol/L, WBC:
5.70-8.62, x10E9/L Basophiles: 0.01-0.03 x10E9/L, Eosinophiles: 0.44-1.47
xTOE9/L, Lymphocytes: 1.90-3.17 x10E9/L, Monocytes: 0.39-0.75 x10E9/L,
Neutrophils: 2.64-7.15 x10E9/L, Platelets: 206-316 x10E9/L, Hematocrit
Female: 36-43 %, Male: 40-48 %, Hemoglobin Female: 12-14 g/dL, Male:
14-16 g/dL. There were no substantial differences between the values
obtained in the four different areas in which participants were recruited:
Nord-Ituri and Nord-Kivu in DRC, Lofa county in Liberia and Nkwanta
district in Ghana. These values in an essentially adult population are within
generally accepted ‘normal ranges’ for ‘healthy subjects’. Given that
‘chronic’ or temporary infections are frequent in many African populations,
the data obtained can contribute to defining more locally-relevant ‘normal
laboratory values'.

A TAQMAN ARRAY CARD (TAC) FOR DETECTION OF
CENTRAL NERVOUS SYSTEM INFECTIONS IN KENYA

Vladimir Loparev', Clayton O. Onyango?, Vinod Bhullar!, Scott
Schmid', Kay Radford', Michael Lo', Leonard Mayer', Susanna

E. Schmink', Paul Rota’, Barbara W. Johnson?, Robert Lanciatto?,
Jorge Munoz?*, Bernard Beall', Maria da Gloria Carvalho', Jonas
Winchell', Kathleen Thurman', Jamie Posey', Deron Burton?, John
Neatherlin?, Joel M. Montgomery?, Carolyn Black', Barry Fields®

'Centers for Disease Control and Prevention, Atlanta, GA, United States,
?Division of Global Health Protection, Global Disease Detection, Centers
for Disease Control and Prevention/Kenya Medical Research Institute,
Kisumu, Kenya, 3Centers for Disease Control and Prevention, Fort Collins,
CO, United States, “Centers for Disease Control and Prevention, San Juan,
PR, United States, *Centers for Disease Control and Prevention/KEMRI,
Nairobi, Kenya

Infections of the CNS are often associated with meningitis, encephalitis or
meningoencephalitis and may result in significant morbidity and mortality.
In Kenya, the Ministry of Health reviewed hospital-based surveillance

and concluded that hospitals in Kenya failed to diagnose large numbers
of meningitis cases, probably due to technical challenges of diagnosis.

To mitigate diagnostic challenges, we developed encephalitis TagMan
Array Card (TAC) which enables simultaneous detection of 21 pathogens
associated CNS infections. These targets includetwo amoebae, 13 virus,
and 6 bacteria. An intrinsic control (RNAase P) was included to monitor
the extraction and amplification efficiency and assure the validity of testing
results. Nucleic acid was extracted and assayed on TAC using TagMan Fast
Virus 1-Step kit (Life Technologies, Carlsbad, CA) on a ViiA 7 Real time
system. Validation of the pathogen specific assays included evaluation of
the linearity and range, limit of detection, sensitivity and specificity of each
assay with pathogen specific nucleic acids. Transcripts of recombinant
plasmids were developed to serve as positive controls for the assays. Each
assay displayed linear amplification of the target nucleic acid, detected 5
copies or less of target genomes, and was specific for its target pathogen.
This TAC will be deployed and evaluated as a rapid screen for organisms
associated with CNS infection in surveillance and/or clinical care settings.

ETIOLOGIES OF ACUTE FEBRILE ILLNESS AMONG ADULTS
ATTENDING OUTPATIENT CLINICS IN DAR ES SALAAM,
TANZANIA

Noémie Boillat', Samaka Josephine?, Zainabu Mbarack?, Tarsis
Mlaganile*, Teckla Kazimoto®, Blaise Genton®, Valérie D' Acremont®

"University Hospital of Lausanne, Lausanne, Switzerland, Amana District
Hospital, Dar es Salaam, United Republic of Tanzania, *Mwananyamala
District Hospital, Dar es Salaam, United Republic of Tanzania, “Ifakara
Health Institute, Dar es Salaam, United Republic of Tanzania, *lfakara
Health Institute, Bagamoyo, United Republic of Tanzania, °Swiss Tropical
and Public Health Institute, Basel, Switzerland

Fever is one of the most frequent cause of attendance at outpatient level.
Beyond malaria, little is known about etiologies of fever in adults which
urge clinicians to overprescribe antimicrobials. \We aimed at investigating
precise causes of acute febrile episodes in adults attending outpatient
clinics in urban Tanzania. Consecutive patients >18 years with tympanic
temperature >37.5°C were recruited. Detailed medical history and clinical
examination were done and blood taken to perform rapid tests for
malaria, Dengue, Typhoid, HIV, Cryptococcus, Tuberculosis, Streptococcus
A, Syphilis and rota/adenovirus, as well as blood cultures, serological

and molecular analyses. All had nasal/throat swabs taken for PCR. Chest
X-rays were performed when WHO criteria for clinical pneumonia were
met. Urine culture, stool culture and other investigations were performed
according to pre-defined algorithms. All final diagnoses were based on
pre-defined criteria. 400 patients out of a total of 500 have been recruited
up to April 2014. Preliminary results showed that 36% were HIV infected
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(prevalence in the general population: 12%). Causes of fever (prior to
serologies/PCR results) were: 41% acute respiratory infections (16% URTI,
10% tuberculosis, 7% radiological pneumonia, 3% Pneumocystis jiroveci
(PCP), 3% tonsillitis, 2% COPD exacerbation), 9% typhoid, 7% occult
bacteremia, 4% malaria, 4% urinary tract infection, 3% diarrhea, 3%
sexually transmitted infections (STI), 2% chickenpox, 2% Cryptococcus,
1% skin infection, and 24% unknown at this stage. In the subgroup of
patients with severe illness (of which 47% were HIV infected), radiological
pneumonia, diarrhea and occult bacteremia were overrepresented, while
in the subgroup of HIV infected patients with illness of any level of severity,
it was the case for tuberculosis, PCP, STI and Cryptococcus. These results
provide for the first time an accurate picture of the diversity of causes of
fever in African adults. Results of molecular analyses will provide further
insight on respective contribution of bacteria versus viruses, a critical issue
to design decision charts for the appropriate management of fever and
rational use of antibiotics.

CHILDHOOD MORTALITY IN COMMUNITIES TREATED WITH
AZITHROMYCIN FOR TRACHOMA CONTROL IN NIGER

Nicole E. Stoller', Abdou Amza?, Kadri Boubacar?, Nassirou
Beido?, Sun N. Yu', Jeremy D. Keenan', Bruce D. Gaynor', Sheila
West3, Thomas M. Lietman’

"University of California San Francisco, San Francisco, CA, United States,
2PNSO, Niamey, Niger, *Johns Hopkins University, Baltimore, MD, United
States

Childhood mortality in communities treated with azithromycin for
trachoma control in Niger Trachoma control programs utilize mass
azithromycin distributions to treat ocular Chlamydia trachomatis as part
of an effort to eliminate this disease world-wide. Antibiotics are provided
to target the ocular strains of chlamydia that cause trachoma, but may
also have some effect against diarrhea, upper respiratory infections, and
malaria_frequent causes of childhood mortality in trachoma-endemic
areas. One previous trial in Ethiopia suggested that childhood mortality
was reduced in communities treated with oral azithromycin. Here we
monitor childhood mortality in a large mass treatment trial in Niger. We
conducted a community randomized clinical trial for trachoma from April
2010 - August 2013. Communities were selected from 6 health centers
(Centre de Santé Intégrée or CSls) and were eligible for inclusion if they
had an estimated total population of 250 to 600 persons, generally
encompassing 50 to 100 children. 48 communities were randomly
assigned to annual treatment of the entire community or biannual
treatment of children only. Deaths of children under age 5 were identified
and trained interviewers conducted verbal autopsies in Hausa, the local
language, with the next of kin using the 2007 WHO standard verbal
autopsy questionnaire in order to determine the cause of death. A total
of 351 of 2632 children under age 5 (13.4%, 95% Cl 11.6% - 15.3%)
died in the communities treated annually; whereas 287 of 2493 children
(11.4%, 95% C1 10.1% - 12.7%) died in the communities treated
biannually (p=0.07). Thus, fewer deaths were reported in the biannually
treated communities, although the difference was not significant. Verbal
autopsies have been conducted and data from the two treatment arms
will be compared during Summer 2014.

INCIDENCE OF NON-MALARIA FEVERS IN A HIGH MALARIA
ENDEMIC AREA OF GHANA

Kwaku P. Asante’, Seth Owusu-Agyei', Mathew Cairns?, Daniel
Dodoo?, Ellen A. Boamah', Grace Manu', Mieks Twumasi',
Richard Gyasi4, George Adjei', Ben Gyan®, Emmanuel Mahama’,
Seeba Amenga-Etego’, David K. Dosoo', Kwadwo Koram?, Brian
Greenwood?, Daniel Chandramohan?

'Kintampo Health Research Centre, Brong Ahafo Region, Ghana, ?London
School of Hygiene & Tropical Medicine, London, United Kingdom,
3Noguchi Memorial Institute for Medical Research, University of Ghana,
Accra, Ghana, “Department of Pathology, University of Ghana Medical
School, College of Health Sciences, Accra, Ghana

With the role out of diagnostic tests that allow the rapid diagnosis of
malaria in febrile patients, the need for a better understanding of the
epidemiology of non malaria fevers (NMF) is now increasingly important.
In this study, we investigated some of the risk factors associated with NMF
in a malaria endemic area of Ghana. A prospective birth cohort study

was carried out among 1855 newborns between 2008 and 2011; 4028
episodes of NMF were detected during one year of follow up. Diagnoses
in infants with NMF included illnesses associated with respiratory (43.9%),
gastrointestinal (32.6%), or cutaneous (12.8%) systems. The incidence

of all episodes of NMF (first and subsequent) was 1.55 per child- year
(95% CI 1.51, 1.60). Infants born in households of lower socio-economic
status experienced a higher incidence of NMF compared with those from
households of higher socio-economic status [adjusted hazard ratio 1.33
(95% ClI 1.14, 1.56), [P<0.01]. The incidence of NMF was higher in infants
from rural communities compared to those from urban areas [adjusted
hazard ratio 1.33 (95% Cl 1.02, 1.32), [P=0.02]. Similarly, the incidence
of NMF was higher among infants living further from health facilities
compared with those living close to health facilities [adjusted hazard ratio
1.24 (95% Cl 1.12, 1.38), P<0.01]. Placental malaria was not associated
with the incidence of NMF [adjusted hazard ratio 0.97 (95% CI 0.88,
1.07), P=0.49]. The incidence of NMF is high in this region of Ghana,
especially in poor, rural communities.

EFFECT OF ALENDRONATE ON SERUM GHRELIN LEVEL IN
OSTEOPOROTIC POSTMENOPAUSAL WOMEN

Zahraa W. Al-Nuiemi, Nahla O. Tawfik

Department of Dental Basic Sciences, College of Dentistry, University of
Mosul, Mosul, Iraq

Osteoporosis is a systemic skeletal disorder where net bone resorption
exceeds bone formation and is characterized by low bone mass and
density and micro-architectural deterioration of bone tissue. Osteoporosis
leads to increased bone fragility with a consequent increase in fracture
risk. Ghrelin a 28-amino acid peptide hormone that is synthesized primarily
in the stomach and released during fasting, is an osteoblast mitogen that
may regulate the activity of human bone cells. This study was designed

to evaluate the effect of an anti-resorptive drug alendronate, a nitrogen
containing bisphosphonate, on serum ghrelin levels. Twenty-three
postmenopausal women with mean age, 64+8.3 years and diagnosed as
osteoporotic patients based on bone mineral density (BMD) measurements
using Dual X-ray Absorptiometry (DXA). The study was conducted at

the Ibn Seena teaching hospitals in Mosul, Irag. Patients were treated
with alendronate tablets (PMS-Alendronate, Canada) 70mg once weekly
and followed for three months between November 2011 and March
2012. Serum ghrelin hormone concentration was measured pre- and
post-treatment using a commercially available Enzyme-Linked Immune
Sorbent Assay (ELISA) diagnostic kit (MyBiosour, USA). The results showed
that three months post treatment with the drug alendronate led to a
statistically significant ( p>0.05 ) increase of 21.4% in the basal serum
level of ghrelin peptide hormone and that there was a significant inverse
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association of ghrelin with body mass index (BMI). The implication of
increased serum ghrelin levels on osteoporosis in postmenopausal women
is being further investigated.

BAYESIAN GEOSTATISTICAL MODEL-BASED ESTIMATES
OF GEOSPATIAL DISTRIBUTION OF SOIL-TRANSMITTED
HELMINTHIASIS AND ALBENDAZOLE TREATMENT
REQUIREMENTS IN NIGERIA

Uwemedimo F. Ekpo’, Akinola S. Oluwole’, Dimitrios-Alexios
Karagiannis-Voules?, Eniola M. Abe?, Franca Olamiju®, Sunday
Isiyaku®, Chukwu Okoronkwo®, Yisa Saka®, Obiageli J. Nebe?,
Ekanem I. Braide®, Chiedu F. Mafiana?, Jurg Utzinger?, Penelope
Vounatsou?

'Federal University of Agriculture, Abeokuta, Nigeria, 2Swiss Tropical

and Public Health Institute, Basel, Switzerland, Federal University, Lafia,
Lafia, Nigeria, “Mission to Save the Helpless (MITOSATH), Jos, Nigeria,
*Sightsavers, Kaduna, Nigeria, ®Federal Ministry of Health, Abuja, Nigeria,
’Federal Ministry of Health, Abeokuta, Nigeria, éNational Universities
Commission, Abuja, Nigeria

The control of soil-transmitted helminthiasis (STH) in Nigeria, using
preventive chemotherapy, has become imperative in the light of global
fight against Neglected Tropical Diseases (NTD). We provide for the first
time Bayesian model-based risk maps to facilitate planning, targeting

of control activities and surveillance. Disease prevalence data were
derived from National STH surveys carried out in 2011. The data were
geo-referenced and collated in a geographical information system (GIS)
database for the generation of STH point prevalence maps. Bayesian
geostatistics methods using advanced variable selection with remotely
sensed environmental covariates, was used to model the spatial risk of
STH for Nigeria. STH is currently endemic in 20 of 36 states of Nigeria
including Abuja. Infections were found in 513 unique locations out of
555 different survey locations. Hookworm infection was found in 482
(86.8%) locations covering 20 states, ascariasis is endemic in 305 (55%)
locations in 16 states and trichiuriasis is endemic in 55 (9.9%) locations
in 12 states. ascariasis and hookworm infection are co-endemic in 16
states, while the three species are co-endemic in 12 states. The prevalence
range for ascariasis was 1.6% to 77.8%, 1.7% to 51.7% for hookworm
and 1.0% to 25.5% for trichiursis. Model-based predicted prevalence of
ascariasis, ranged from 0.1% to 82.6% with a mean prevalence of 2.9%
(95% confidence interval (Cl): 2.90-2.93%), while hookworm infection
ranges from 0.7 to 51.0% with a mean prevalence of 7.9% (95%
confidence interval (Cl): 7.86-7.91). Land surface temperature and dense
vegetation are the significant covariate influencing the spatial distribution
of STH in Nigeria. Prevalence estimates adjusted for school-aged children
in 2011, showed that ascariasis is <10% in all the 36 states including
Abuja, while hookworm infection is >10% in 8 states and <10% in 29
states. The model estimated that 40.1 million school-aged children are at
risk of STH in Nigeria, requiring 80.2 million albendazole tablets annually
for treatment. These maps and its associated predictions would help in
accelerating the control of STH in Nigeria.

PODOCONIOSIS PATIENTS” WILLINGNESS TO PAY FOR
TREATMENT SERVICES IN NORTHWEST ETHIOPIA:
POTENTIAL FOR COST RECOVERY

Abreham Tamiru Alemayehu’, Girmay Tsegay?, Moges Wubie?,
Molla Gedefaw?, Sara Tomczyk?, Fasil Tekola-Ayele®

'International Orthodox Christian Charity, Debre Markos, Ethiopia, 2School
of Public Health, College of Medicine and Health Sciences, Debre Markos
University, Debre Markos, Ethiopia, ’GAMBY Medlical Sciences College,
Bahir Dar, Ethiopia, “Institute of Tropical Medicine, Antwerp, Belgium,
*Center for Research on Genomics and Global Health, National Human
Genome Research Institute, National Institutes of Health, Bethesda, MD,
United States

Podoconiosis is non-filarial elephantiasis (neglected tropical disease) of
the lower legs. It is more commonly found in tropical Africa, Central and
South America, and northwest India. In Ethiopia, a few non-governmental
organizations provide free treatment to podoconiosis patients, but
sustainability of free treatment and scale-up of services to reach the huge
unmet need is challenged by resource limitations. We aimed to determine
podoconiosis patient’s willingness to pay (WTP) for a treatment package
(composed of deep cleaning of limbs with diluted antiseptic solution,
soap, and water, bandaging, application of emollient on the skin, and
provision of shoes), and factors associated with WTP in northwestern
Ethiopia. A cross-sectional study was conducted among randomly
selected untreated podoconiosis patients (n=393) in Baso Liben woreda,
northwestern Ethiopia. The contingent valuation method was used with

a pre-tested interviewer-administered questionnaire. The majority of
podoconiosis patients (72.8%) were willing to pay for treatment services.
The median WTP amount was 64 Birr (US$ 3.28) per person per year.
More than one-third of patients (36.7%) were willing to pay at least half
of the full treatment cost and 76.2% were willing to pay at least half of
the cost of shoes. A multivariate analysis showed that having a higher
monthly income, being a woman, older age, being aware of the role of
shoes to prevent podoconiosis, and possession of a functional radio were
significantly associated with higher odds of WTP. The considerable WTP
estimates showed that podoconiosis treatment could improve sustainability
and service utilization. A subsidized cost recovery scheme could reduce
treatment costs and more feasibility integrate podoconiosis treatment
service with other NTDs and the government’s primary health care system.

PREDICTORS OF NON-COMPLIANCE WITH MASS DRUG
ADMINISTRATION FOR SCHISTOSOMIASIS CONTROL IN
WESTERN KENYA - THE SCORE PROJECT

Martin O. Omedo’, Michael Ogutu’, Rosemary Musuva', Isaac O.
Onkanga', Alphonce Awiti', David Sang?, Susan P. Montgomery?3,
Evan W. Secor?, Pauline N. Mwinzi’

'KEMRI/Centers for Disease Control and Prevention, Kisumu, Kenya,
2Maseno University, Kisumu, Kenya, *Centers for Disease Control and
Prevention, Atlanta, GA, United States

Mass drug administration (MDA) is being used to control schistosomiasis
and other neglected tropical diseases of public health significance.
However, achieving optimal community participation during
implementation remains challenging. When a critical proportion of the
population fails to participate in MDA, a potential reservoir for the parasite
is left untreated, opening the opportunity for resurgence of the infection
and reducing the probability of successful transmission control. This

study was designed to identify predictors of non-compliance with MDA

in western Kenya in villages with 225% prevalence of schistosomiasis to
develop more effective health educational and delivery strategies. We used
a population based unmatched case-control study design nested within

a cross sectional household survey employing a structured questionnaire
administered to 550 heads of households. Both univariate and multivariate
analyses were used to identify the independent predictors of non-

astmh.org



compliance. Two hundred and forty respondents (44.9%) reported being
non-compliant. By univariate analysis, non-compliance was significantly
associated with the household head not asking the community health
workers (CHWs) questions about the program, crude odds ratio (COR)
10.3, 95% CI [6.61-15.93], not having heard about the program COR 2.4
[1.6-3.6], and low schistosomiasis risk perception COR 3.1 [1.89-5.03]. In
a logistic regression model, the odds of being non-compliant significantly
increased amongst household heads who perceived their CHW not to be
doing good work during the MDA exercise; adjusted odds ratio (AOR)
4.9, 95% CI[1.82-13.74], heads of households who lacked knowledge
about schistosomiasis control methods AOR 7.5 [3.3-16.8], and those who
did not know how the CHW was selected AOR 2.5 [1.3-5.0]. In order to
improve compliance with praziquantel MDAs, effective strategies should
be identified to ensure CHWSs are well-trained and supervised to ensure
quality service provision. Health education is also necessary to increase the
knowledge levels of the disease in the community.

THESE PEOPLE HAVE USED US AS RUBBER STAMPS:
QUALITATIVE DESCRIPTION OF COMMUNITY PARTICIPATION
IN WATER AND SANITATION ACTIVITIES IN THE CONTROL OF
BILHARZIA IN NYALENDA B, AN INFORMAL SETTLEMENT IN
KISUMU CITY, WESTERN KENYA

Rosemary M. Musuva
Maseno University, Kisumu, Kenya

The burden of disease caused by schistosome and soil-transmitted
helminthes (STHs) infections is recognized as a major public health
problem .A key ingredient to the success of the control interventions is
community participation, which not only enhances the control efforts,

but also guarantees their sustenance. Despite evidence from Community
Directed Intervention (CDI) studies that community participation has
brought great successes many policy makers and implementers have often
neglected this aspect. Eight key informant interviews (Klls) and eight focus
group discussions (FGDs) categorized by gender and age were conducted.
In addition, data on NGOs dealing with water and sanitation activities in
Kisumu was collected from the NGO registration Board (Kisumu office).
Qualitative data was organized into themes and concepts and analyzed
using Atlas.ti. Most participants felt that project implementers did not
involve them in key levels of project implementation. This in turn led to
unsustainable projects and unacceptance from the community. Participants
identified structures in the community that could be used as avenues of
engaging the community in improving water and sanitation, for instance
use of organized groups such as youth groups, gender based groups,
farmers groups, merry-go rounds, and HIV support groups. Factors
mentioned that hinder community participation included negative attitude
from community members, poor monitoring and evaluation strategies,
limited disclosure of project details to community members, and over-
dependence from the community. Poor drainage systems, low latrine
coverage, broken pipes and leakage of the sewerage systems were the
leading factors associated with poor water and sanitation conditions.

For effective community participation in water and sanitation activities, a
multi-pronged paradigm is required that incorporates change of attitude
from the community, information sharing and consultation, improved
monitoring and evaluation, transparency and accountability.

DETERMINING THE RISK OF TRANSMISSION OF MALARIA
AND LYMPHATIC FILARIASIS IN A POST-MASS DRUG
ADMINISTRATION SETTING IN CHIKWAWA DISTRICT, RURAL
SOUTHERN MALAWI

Justin Kumala', Themba Mzilahowa?, Square Mkwanda?, Louise
Kelly-Hope', Lisa J. Reimer!

'Liverpool School of Tropical Medicine, Liverpool, United Kingdom,
’Malaria Alert Centre, Blantyre, Malawi, *Ministry of Health, Lilongwe,
Malawi

Malawi is a lymphatic filariasis (LF) and malaria co-endemic country
where these diseases also share the same vectors Anopheles gambiae
and Anopheles funestus. A high transmission focus for LF occurs in the
rural southern part of the country, Chikwawa district with a microfilaria
(MF) baseline prevalence of 35.9%. Here, five annual rounds of mass
drug administration (MDA) of anthelminthic drugs were completed in
2012, a WHO recommended strategy to interrupt LF transmission. Long
lasting insecticide-treated bednets (LLINs) for malaria prevention were
also rolled out by the ministry of health. In our first study, we did a survey
of LF prevalence, LF-associated morbidity, MDA and LLIN coverage in a
small geographical area in Chikwawa district ten months after the fifth
round of MDA was distributed by the Ministry of Health. 795 individuals
were surveyed from six villages with an antigen prevalence of 15%
(12.4% in females, 20% in males, p = 0.006). Prevalence of adult filarial
worm antigen measured using rapid ICT cards ranged 4.1 - 38.5% and
the prevalence of night blood microfilaria (MF) was estimated to range
0-7.5%. Median MF density was 4 MF/20 pL (range: 0.3-58.5 MF/20 pL).
Self-reported MDA coverage in the fifth round ranged 69.2-90.2% and
household LLIN coverage ranged 74.5 - 92.2%. 99% of 665 people that
owned at least a net reporting usage the previous night before the survey.
MF prevalence dropped from baseline 35.9% to range 0-7.5% after

MDA attributed to MDA and LLIN scale up. It is unknown whether the
relatively low MF densities observed are sufficient to sustain transmission.
To investigate this, in May 2014, we shall randomly sample 40 households
for a questionnaire survey and mosquito surveys using CDC light trap and
human landing catch methods to check the prevalence of LF and malaria
in mosquitoes using PCR. The questionnaire will allow us to determine any
gaps in intervention coverage, identify reasons for non-compliance and
identify associated household risk factors for mosquito biting and LF and
malaria transmission. Results will be due end of July 2014.

DIGITIZED DATA FROM RURAL AFRICA: A FIELD APPLICATION
OF OPEN DATA KIT (ODK) TO COLLECT BASELINE HEALTH
DATA IN EASTERN SUDAN, NEW HALFA LOCALITY

Mohammed Jalaleldeen Abdulgadir, Tomonori Hoshi, Keniji
Hirayama, Satoshi Kaneko

Institute of Tropical Medicine (NEKKEN), Nagasaki University, Nagasaki,
Japan

The collection of health survey data is often a challenge in developing
countries. Although there are some of available health data in these
countries, many are often not enough for research purposes or useful
as a basis for health interventions. Hence, usually, when researchers or
organizations grasp of health needs in target areas, health survey data
need to be collected before meaningful intervention. Recently, a free
and open-source set of tools named Open Data Kit (ODK) developed by
a research team in the University of Washington is available. In brief, the
ODK simplifies three steps of data collections: designing a questionnaire
form, data collections with Android devices, and aggregating collected
data. Herein we present our field application of ODK in Sudan to collect
baseline health data for Schistosomiasis, Leishmaniasis and human
immunodeficiency virus and the acquired immune deficiency syndrome
(HIV/AIDS). We conducted the study in New Halfa, Eastern Sudan, and
randomly selected 10 villages. Basically, 10 households (HH) per village
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were randomly selected using the expanded programme of immunization
(EPI) sampling method developed by the World Health Organization.

We administrate questionnaire to members in each HH. The study was
conducted between 22 February and 3 March 2014. We visited 100 HHs,
and administrated 485 questionnaires. Majority of HHs had pit latrines or
better toilet facilities (n=83), but 17 HHs did not have any such facilities.
Self-reported Schistosomiasis prevalence was 21.6% (n=105), and 16
members experienced blood urine. Self-reported Leishmaniasis cases

were few (n=1) although only 17.3% of residents used bednet during

the previous night of the survey for malaria and Leishmaniasis prevention.
Regarding HIV, many participants were unaware of Voluntary Counseling
and Testing (VCT) cervices in their area (89.6%, n=435). We showed the
results of health data collections using the ODK and EPI sampling method.
This combination made it easy to collect data in a short period. We believe
that ODK is a quite useful tool for data collections in a country with a poor
health system such as Sudan.

OVERALL PERFORMANCE OF THE INTERNATIONAL
TRACHOMA INITIATIVE 1999-2012

Huub C. Gelderblom, Rebecca Mann-Flueckiger, Colin L.
Beckwith, Paul M. Emerson

Emory University, Atlanta, GA, United States

Trachoma is the world’s leading infectious cause of blindness. The WHO
recommended approach for trachoma control is the comprehensive

SAFE strategy (Surgery-Antibiotics-Facial cleanliness-Environmental
improvements, e.g., access to safe water, latrine building), coordinated
by the WHO Alliance for Global Elimination of blinding Trachoma by the
year 2020 (GET 2020). More than 20 organizations in the International
Coalition for Trachoma Control (ICTC) work together to assist countries.
The International Trachoma Initiative (ITl) coordinates the ‘A" component
of SAFE, the donation of azithromycin (Zithromax®, Pfizer) to countries for
annual mass drug administration (MDA). We reviewed ITl's performance
since the start of the program. From 1999 to 2012, 24 countries
conducted MDA with Zithromax® for >1 years, increasing from 2 countries
in 1999, to 20 in 2012. In total, 291,105,608 doses of Zithromax® were
distributed, increasing from 677,401 in 1999 to 47,911,058 in 2012.
Collection of 2013 distribution data is ongoing, 6 additional countries
were scheduled to start MDA in 2013 (Central African Republic, Chad,
Guatemala, Guinea, Mozambique, Solomon Islands). 7 countries (Ghana,
Iran, Morocco, Myanmar, Oman, the Gambia and Vietnam) have reported
to WHO the achievement of the ultimate intervention goals. ITI has

been working on fine-tuning and streamlining procedures, to increase
transparency, and make it easier to apply for and distribute Zithromax®,
while maintaining quality standards and controls. We anticipate a shift
from reporting process to reporting impact, with more detail down to the
district level. Challenges encountered include conflict and post-conflict
situations, resource limitations in endemic countries, uncertainty about
disease burden (currently being assessed through the Global Trachoma
Mapping Project), costs and need-to-treat. The trachoma community

is developing diagnostics and strategies for MDA impact surveys, MDA
stopping decisions, and post-MDA surveillance. Coordination with the 'S,
‘F" and ‘E' components of SAFE is needed. [Tl has become a successful
drug donation program, and a partner among partners in the ICTC.

The progress towards GET 2020 is encouraging, but further upscaling is
needed to eliminate blinding trachoma by 2020.

NEGLECTED TROPICAL DISEASE (NTD) COMMUNICATIONS
WORKSHOPS FOR HEALTH PROFESSIONALS AND
JOURNALISTS IN NTD ENDEMIC COUNTRIES, TACKLING FEAR
AND NEGLECT, SHARING KNOWLEDGE, BUILDING BRIDGES

Elizabeth Kurylo', Geoffrey Knox?, Lisa Rotondo?, Mawo Fall*, P. J.
Hooper', Phil Downs?, Danny Haddad', Huub C. Gelderblom'’

"Emory University, Atlanta, GA, United States, °Geoffrey Knox &
Associates, New York, NY, United States, °RTI International, Washington,
DC, United States

Informing the public and policy makers about NTDs is a task shared by
health professionals and the media. Interaction between these groups

is essential, yet often limited and difficult. Not enough and/or incorrect
information reaches target audiences. NTD programs have been
challenged by misinformation and rumors. We addressed these issues

by organizing dedicated NTD communications workshops for health
professionals and journalists in NTD endemic countries. The workshops
were meant to 1) help health professionals build skills needed to effectively
engage with and inform the media, the public and policy makers about
NTDs, and 2) to inform journalists about NTDs and the health professionals
that work on NTDs, and explain how, why, and on what the public should
be informed. The aim is to build rapport and trust, increase awareness

and support, reduce misinformation, and reduce the fear that many

health professionals have of engaging with the media. From 2010 to
2013, we conducted 5 workshops in 4 NTD endemic countries. Local
communications companies and NGOs were involved in planning and
organizing. Health professionals and journalists first worked separately,
reviewing their own communications, advocacy and/or reporting work,

to identify and develop key messages, and identify key audiences (public,
donors, media). Health professionals practiced media interviews that were
videotaped and played back with critiques. The 2 groups then engaged
with each other, and went on a joint field visit. Health professionals and
journalists began to appreciate each other as partners. The workshops and
field visits led to several local publications about NTDs. Health professionals
said that learning how to speak simply and clearly about NTDs was very
useful. We are planning NTD communications workshops in additional
NTD endemic countries. This model, and the lessons we learned during
development, may be useful for other disease programs. We will create

a toolkit that countries can use for advocacy and NTD communications
plans, combined with training and/or remote technical assistance.

ASSESSMENT OF SUPPLY CHAIN MANAGEMENT (SCM)
SYSTEMS FOR NEGLECTED TROPICAL DISEASE (NTD) DRUGS
IN CAMEROON, MALI, TANZANIA AND UGANDA

Gregory G. Simon, Gabriel Daniel, Kwesi Eghan
Management Sciences for Health, Arlington, VA, United States

The rapid expansion of NTD control activities has not been without
pharmaceutical and health system challenges. The purpose of the

four country assessment of the pharmaceutical and supply chain
management of NTD control programs was to identify the gaps and

make recommendations for strengthening the system. Qualitative and
quantitative information concerning NTD medicine availability and
management were collected using structured assessment tools, interviews
of healthcare workers, and direct observations at sample sites at national,
regional, districts and peripheral facilities. The questionnaires focused on
availability of treatment guidelines, procurement, distribution, and stock
management practices, as well as the adverse drug reaction reporting,
disposal of expired products, reverse logistics challenges following MDA
and integration with relevant national services and structures. Along the
supply chain several NTD medicines were not documented in certain
depots due to poor stock management practices. Donated NTD medicines
sourced from the manufacturers makes quality issues less of a concern.
However, there are concerns on the downstream quality of NTD medicines
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as the medicines come in loose pills and are distributed from containers.
The outdoor nature of the MDA's increases the chances of exposure of
the medicines to humidity, heat, dust, and other unhygienic situations.
NTD programs had difficulty getting information on the actual amounts
of medicines distributed by the national medical store to the districts.
Likewise, information on persons treated, doses dispensed and balance of
stock medicine from MDA sites and districts is not always submitted on
time and the quality of data not reliable, making planning and forecasting
difficult. The assessment identified both strengths and weaknesses in

the different aspects of NTD pharmaceutical management. Following the
assessment, two post-assessment workshops were conducted for the
purpose of disseminating the assessment report and to reach consensus
with key stakeholders and partners on the way forward.

SIGNIFICANT VARIATION OF SCHISTOSOMIASIS AND
SOIL TRANSMITTED HELMINTHS PREVALENCE ACROSS
ECOLOGICAL AREAS IN NORTHERN BENIN: CALL FOR
GENDER FOCUS AND LOCALIZED INTERVENTIONS

Moudachirou Ibikounlé', Jean Jacques Tougoue?, Wilfrid
Batcho?, Mariam Sani- Lamine®, Yolande Sissinto-Savi de Tove®,
Abdoulaye Daré?, Dorothee Kindé-Gazard®, Achille Kabore?

'Département de Zoologie, Faculté des Sciences et Techniques, Université
d’Abomey-Calavi, Cotonou, Benin, ?RTI International, Washington,

DC, United States, *Programme National de Lutte contre les Maladies
Transmissibles, Ministére de la Santé, Cotonou, Benin, “Ministere de la
Santé Publique, République du Niger, Niamey, Niger, *Laboratoire de
Parasitologie-Mycologie, Faculté des Sciences de la Santé, Cotonou, Benin

Schistosomiasis and soil-transmitted helminthiasis (STH) infections are
widespread in sub-Saharan Africa and constitute a public health problem
in Benin, but limited data are available on prevalence among vulnerable
populations. To address this gap, a survey was conducted to determine
the prevalence of schistosomiasis and STH among schoolchildren from
eight communes in northern Benin. Parasitological investigations were
conducted in May 2013. Urine and stool samples were taken from 850
schoolchildren ages 8 to 14 years in 17 selected primary schools from eight
communes within three ecological areas (Departments), using appropriate
techniques, i.e. urine filtration and Kato-Katz. The results showed that

S. haematobium was the most prevalent schistosome species (42.59%),
followed by Schistosoma mansoni (2.24%). Hookworm was the most
prevalent STH, with a mean prevalence of 20.71%, followed by Ascaris
lumbricoides (3.76%) and Enterobius vermicularis (0.59%). There was a
significant variation of schistosomiasis and STH prevalence across schools,
and ecological areas. S. haematobium and hookworm were found in all
communes surveyed, however S. mansoni was present in four communes
with the highest prevalence in N'Dali (15.00%); A. lumbricoides was
present in 3 communes and E. vermicularis was found only in the
commune of Ouaké. Hookworm prevalence for males and females was
high in the commune of Ouake (46.40% and 27.20% respectively)

which also harbors a high prevalence of S. haematobium (58.40%). The
moderate-to-high hookworm prevalence indicates a need for vigorous
deworming campaigns with particular focus on women of child bearing
age. Variation of schistosomiasis prevalence across villages in the same
ecological zone (department) indicates the presence of highly focal
schistosomiasis infection. This underscores the importance of localized
interventions based on village-specific findings as opposed to extrapolating
results from one village to the whole ecological zone.

MULTIPLEX SEROSURVEYS AS A TOOL FOR INTEGRATED
NEGLECTED TROPICAL DISEASES (NTD) SURVEILLANCE

Sammy Njenga', Henry Kanyi', Faith Mwende', Ryan Wiegand?,
E. Brook Goodhew?, Jeffrey Priest?, Vitaliano Cama?, Yeuk-Mui
Lee?, W. Evan Secor?, Patrick Lammie?, Maurice Odiere®, Kimberly
Won?

"Kenya Medical Research Institute, Nairobi, Kenya, ?Centers for Disease
Control and Prevention, Atlanta, GA, United States, *Kenya Medlical
Research Institute, Kisumu, Kenya

A key strategy for control and elimination of five Neglected Tropical
Diseases (NTDs): lymphatic filariasis (LF), onchocerciasis, schistosomiasis,
soil-transmitted helminthiasis (STH), and trachoma is preventive
chemotherapy (PC) through mass drug administration (MDA). The impact
of MDA is usually monitored by parasitological assessments or clinical
examination. There is often geographic overlap of NTDs, and populations
in these areas are regularly exposed to a variety of other diseases. Disease
control programs require routine monitoring and evaluation (M&E), but
coordinated M&E is rarely conducted and can be a challenge. Antibody-
based tests may facilitate integrated M&E. A multiplex bead assay (MBA)
that detects antibody against multiple antigens using a single blood
sample has been developed. A total of 935 serum samples collected from
individuals (1-85 years) living in communities in Mbita district, western
Kenya were tested for antibody responses to 36 antigens covering a
variety of diseases including all five PC NTDs. This area in western Kenya
is highly endemic for Schistosoma mansoni and at variable risk for STH,
but is not believed to be at risk for LF, onchocerciasis or trachoma. It is
also an area of intense malaria transmission. Antibody responses to two
Schistosoma spp. antigens were significantly associated with intensity of
S. mansoni infection assessed by stool examination (p<0.001). Although
antibody responses to a Plasmodium falciparum antigen were not
associated with blood film results, MBA results indicated high levels of
infection or exposure to P falciparum, but very low levels of antibody to
P vivax. Minimal levels of antibodies were detected for LF, trachoma and
onchocerciasis. Additionally, antibody responses to tetanus toxoid were
low, indicating insufficient coverage of routine vaccinations. Preliminary
multiplex results are consistent with traditional measures such as stool
examination and indicate the use of MBAs has the potential to provide an
integrated platform for M&E in complex public health settings.

HEALTH SYSTEMS MODELLING - DEMONSTRATING THE
POTENTIAL IMPACT OF DIAGNOSTIC AND TREATMENT
INTEGRATION OF HUMAN AFRICAN TRYPANOSOMIASIS
USING DIFFERENT HEALTH SYSTEM STRUCTURES

Claudette S. Sutherland, Chris Stone, Fabrizio Tediosi
Swiss Tropical and Public Health Institute, Basel, Switzerland

Human African trypanosomiasis (HAT) is a Neglected Tropical Disease
targeted for elimination. The declining prevalence of infection will change
the demands on health systems to effectively detect cases. Detection of
HAT currently relies on vertical surveillance programs where patients are
identified in their villages and then required to travel long distances to
HAT treatment centres (HTC). New diagnostics and interventions could
change the future of service delivery of case detection and treatment;

as local services would reduce out-of-pocket (OOP) expenditures and

the inconvenience of travelling long distances. It is proposed that

the integration of programs into the local health centres (LHC) could

be modelled to forecast outcomes related to service delivery, patient
accessibility, time spent in the system and resources used with current
and new interventions. A discrete-event simulation (DES) health systems
model has been developed using SIMUL8®. The model simulates patients’
movement through the health system within a specified area. Different
health system structures of both integrated (E.g. inclusion of local

health centres) and non-integrated (E.g. vertical surveillance programs)
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approaches were constructed in the model. Data from current and new
diagnostic and treatments have been simulated through the model in
order to measure the impact of switching from a non-integrated to
integrated health system. Preliminary results suggest that integrated
systems with new technologies will increase accessibility, decrease patient
wait times but also require additional costs for training and for improving
health infrastructures at the local level. An integrated health system could
lead to improvements in coverage of treatment and reducing inequity

in access to HAT treatment. While the initial additional costs of these
interventions could be offset by savings in OOP payments, affordability
to health systems should be carefully assessed. The analysis shows that
health systems’ modelling is an informative tool for investment decisions
regarding an integrated approach.

CO-ENDEMICITY OF SCHISTOSOMA HAEMATOBIUM WITH S.
MANSONI AND SOIL TRANSMITTED HELMINTHS IN SOUTH
NYANZA, WESTERN KENYA

Huldah Sang
Kenya Medical Research Institute, Kisumu, Kenya

Multiple parasite infections are believed to increase susceptibility to
coinfection with other parasites, playing a vital role in the development of
morbidity. There is a paucity of information on Schistosoma haematobium
and polyparasitism in south Nyanza region, western Kenya. This cross-
sectional survey determined the co-endemicity and distribution of S.
haematobium with S. mansoni and STHs (Ascaris lumbricoides and
Trichuris trichiura) among 3,487 children aged 7-18 years in 95 primary
schools in south Nyanza, western Kenya. Helminth eggs were analyzed
from single urine (for S. haematobium) and stool (for S. mansoni and
STHs) samples by centrifugation and Kato-Katz, respectively. Schools and
water bodies were mapped using Geographical information system and
prevalence maps generated using ArcView GIS Software. Overall, 91.7%
(95% ClI = 89.9-93.2%) children were infected with a single parasite
species, while 7.9% (95% Cl = 6.4-9.6%) and 0.5% (95% Cl = 0.2-1.1%)
children harbored dual and triple species infection respectively. Prevalence
of S. haematobium and S. mansoni dual coinfection with any other
parasites was 16.9% (95% Cl =13. 3-21.4%) and 19.1% (95% Cl =15.8-
23.1%) respectively. Of the four parasite species, only A. lumbricoides
infections were positively associated with both S. mansoni (P = 0. 0026)
and S. haematobium (P = 0. 0295) infections. S. haematobium - S.
mansoni coinfections occurred near Kayuka pond and Kamenya dam

in Rachuonyo district, Katumo, Osani and Wachara pond in Homabay
district, and along the Ongoche River in Migori district. The prevalence of
S. haematobium monoinfection (7.2%, 95% Cl = 6.4-8%), S. mansoni
monoinfection (12.3 %, 95% Cl = 10.4-12.5%) and S. haematobium- S.
mansoni coinfection (1.2%, 95% Cl = 0.9-1.6%) was highly skewed,
with less than 10% prevalence was observed in 78%, 63% and 97%

of all the schools respectively. There was no significant difference in
infection intensity between mono and coinfections. Although the overall
distribution and prevalence of S. haematobium - S. mansoni coinfections
was generally low, understanding their geographical distribution is
important especially for disease control programs.

DEVELOPMENT OF A MARKOV TRANSITION PROBABILITY
MODEL TO PREDICT CHANGES IN SCHISTOSOMIASIS
INFECTION FOLLOWING TREATMENT

Arminder K. Deol', Michael French', Deirdre Hollingsworth?,
Antonio Montresor?

'Schistosomiasis Control Initiative, London, United Kingdom, “University of
Warwick, Coventry, United Kingdom, *World Health Organization, Geneva,
Switzerland

The last decade has seen significant progress in the large-scale control
of schistosomiasis and soil-transmitted helminth (STH) infections. Even

greater expansion is required to achieve the coverage and morbidity
reduction targets set for 2020. A crucial tool in this scale-up will be the
ability to monitor the impact of control programmes. Specifically, being
able to identify areas not responding to treatment as expected will allow
adjustments to be made to the programme design and help ensure their
longer-term success. However, to date, there are very few tools available
that would allow the identification of such areas whilst at the same time
being user-friendly. An STH Markov model developed recently at the
World Health Organization (WHO) used data from Vietnam to predict
changes in STH prevalence following successive rounds of deworming
treatment. In addition, a user-friendly interface was also developed

to help ensure the model is used as widely as possible by programme
managers. Data collected by the Schistosomiasis Control Initiative and

its country partners from several countries in sub-Saharan Africa have
enabled the validation of this model for STH infection, its extension to
include schistosomiasis infection, and the addition of robust confidence
intervals around the predicted changes in prevalence. It is hoped that the
output of this model could potentially provide an early warning of where
treatment campaigns are not achieving their aims (for example due to
poor coverage, adherence, or putative resistance) and enable programme
managers to make the necessary changes to meet the expected targets.
The performance of the model will be discussed, with particular reference
to the utility of stratifying the model outputs by parasite species, location,
underlying endemicity, and host age. In addition, we will discuss the results
of a model comparison exercise between the predictive capacity of the
Markov model and other models currently available.

FEASIBILITY AND ACCEPTABILITY OF INTEGRATING FACE
WASHING MESSAGES INTO ONGOING HAND WASHING
CAMPAIGN FOR THE CONTROL OF NTDS: LESSONS FROM A
SCHOOL-BASED PROGRAM IN TURKANA, KENYA

Laura Senyonjo', Edward Woods?, Richard Wright?, Katie
Greenland?, Anna Gerrard', Elena Schmidt’

'Sightsavers, Haywards Heath, United Kingdom, ?Sightsavers, New
Orleans, LA, United States, Unilever, Wirral, United Kingdom, “London
School of Hygiene & Tropical Medicine, London, United Kingdom

Hand-washing is a key intervention in the prevention of a number of
infectious diseases, including some Neglected Tropical Diseases (NTD).
Improvements in facial cleanliness are also an important aspect of
trachoma control, as outlined in the WHO endorsed SAFE strategy and
both need to be delivered at scale in order to achieve the elimination

of blinding trachoma by 2020. However, little is currently known about
the best approach to improve face-washing practices and whether it is
practical to integrate face-washing messages into current large scale hand-
washing campaigns. This presentation aims to highlight the lessons learnt
from the design and testing of an integrated face and hand-washing
school based behaviour change campaign implemented in a water poor
environment in Loima County, Turkana, Kenya. The intervention is an
interactive school-based behaviour change programme integrating face
washing messages into an on-going hand-washing campaign, delivered
jointly by Sightsavers, Unilever and the London School of Hygiene and
Tropical Medicine. The presentation will focus on the use of formative
research in the design of face-washing messages and materials and on the
assessment of their feasibility and acceptability to the local communities.
The assessment of the pilot project will apply qualitative methodologies,
including observations of hygiene practices both in school and in the
community, participatory focus group discussions with children, caregivers
and teachers and semi-structured interviews with key stakeholders. We will
also present how the findings from this pilot work will be used to modify
and scale up the proposed intervention across other NTD-endemic regions
of Kenya and how we will evaluate its impact on improving and sustaining
face-washing practices in these communities.
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EVALUATION OF INTEGRATED MASS DRUG
ADMINISTRATIONS FOR NEGLECTED TROPICAL DISEASES IN
MADAOUA DISTRICT, NIGER

Megan Klingler', Alaine K. Knipes?, Salissou Adamou Bathiri?,
Mawuli Nyaku?, Els Mathieu?

'Rollins School of Public Health, Emory University, Atlanta, GA, United
States, ?Centers for Disease Control and Prevention, Atlanta, GA, United
States, >Niger Ministry of Health, Niamey, Niger

Neglected Tropical Diseases (NTDs) are a group of debilitating illnesses
that affect the lives of more than one-sixth of the world’s population.
Preventive chemotherapy partnered with health education is the

primary strategy in the control and elimination of NTDs. In December
2012, the Niger Ministry of Health carried out an integrated mass drug
administration (MDA) with the goal of eliminating lymphatic filariasis (LF)
and trachoma and controlling soil-transmitted helminthiasis (STH) and
schistosomiasis. Six months after the MDA, a coverage and knowledge,
attitudes and practices (KAP) survey was carried out in the Madaoua
district, Niger using the WHO-recommended two staged probability
cluster survey design. In each of the selected households, coverage data
were collected from all persons, while the KAP survey was administered
to one randomly-selected adult (=14 years). A total of 293 households in
30 villages participated in the surveys, with 1711 persons interviewed for
coverage and 291 adults for KAP. Overall, 80.2% (95% Cl: 78.2-82.1) of
those surveyed reported taking at least one medication; 75.5% of men
and 83.7% of women reported taking a medication during the 2012
MDA. Surveyed coverage of Ivermectin (60.0%; 95% Cl: 57.1-62.9),
albendazole (71.3%; 95% Cl: 69.0-74.3) and praziquantel (65.6%;

95% Cl: 62.8-68.4) was significantly lower than the reported coverage
(96.9%, 96.9%, and 86.0%, respectively), while the reported coverage
for azithromycin (72.2%) was confirmed by the survey (71.8%, 95 Cl:
69.3-74.1). KAP respondents reported that they had heard of LF (66.0%),
STH (93.8%), schistosomiasis (72.2%) and trachoma (86.6%), but only
24.0%, 51.8%, 56.2% and 57.9%, respectively, knew at least one
symptom. Of 46 respondents who had heard of LF, only 2 respondents
(4.3%) knew it was transmitted via a mosquito, and of those who had
heard of schistosomiasis, 70.9% believed that one is infected by the sun
or heat. There was no significant association between participation in the
MDA and knowledge of the NTDs. Knowledge of someone with a NTD
did increase the odds of participation: men who knew someone with
hydrocele were 4.3 times (95% Cl: 4.1-4.4) more likely to take medication.
MDA participation appeared not to be affected by the low level of
knowledge. With the exception of Ivermectin, drug-specific coverage was
adequate.

DETERMINING WHERE TO MAP FOR TRACHOMA: LESSONS
FROM UGANDA'S CLASSIFICATION TOOL

Harriet Namwanje', Patrick Turyaguma?, Anne Heggen?, Edridah
Muheki Tukahebwa?, Stella Agunyo', Ambrose Onapa'

'RTI International, Kampala, Uganda, “Ministry of Health Uganda,
Kampala, Uganda, 3RTI International, Washington, DC, United States,
“Vector Control Division, Ministry of Health Uganda, Kampala, Uganda

Trachoma (Chlamydia trachomatis) is the leading cause of preventable
infectious blindness. Ten million people are at risk in 36 of Uganda’s 112
districts, with 1.1 million people estimated to be infected. After mapping
all highly-suspected districts, the National NTD Control Program turned
their focus on prevalence surveys in districts that shared a border with
known endemic districts. Population-based prevalence survey (PBPS) is
the WHO-recommended methodology for trachoma baseline surveys,
but cost, time, and logistics prohibit execution of these surveys. In
Uganda, the estimated cost of a two-week PBPS is $11,000 per district.
Instead of immediately conducting PBPS, the national program used a
trachoma classification tool in 8 districts in Eastern Region in order to
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prioritize where a PBPS should be conducted. Open-ended interview
guides were developed to conduct key informant interviews at regional
and district health facilities. A tool was developed in line with the Health
Management Information System (HMIS) health unit database to collect
clinical record data. Districts were classified as suspected if they met each
of the following criteria: more than 10 cases of TT reported per year for
two or more years; at least 3 health staff at 5 or more health facilities
identifying TT as a problem in the catchment area; a shared border with an
endemic district (TF in children 1-9 years old >10%). In each district, the
classification tool cost $1000 per district and took 3 days for a team of 4
people to complete the methodology. Two districts met all three criteria
and were classified as suspected; these districts were prioritized for PBPS.
Two more districts showed evidence of being endemic for trachoma.

A recommendation was made to conduct PBPS in these four districts

to validate the methods used in the classification tool. Final analysis is
expected in May 2014. In districts with suspected low TF prevalence, this
trachoma classification tool offers programs a simple way to prioritize
districts in which to conduct the more resource-intensive PBPS.

MARKED CHANGES IN MATERNAL PARASITIC INFECTIONS IN
KWALE COUNTY (2006-2014)

Francis M. Mutuku’, Indu Malhotra?, A. Desiree LaBeaud?,
Jackson Muinde?, Elton Mzungu, Peter L. Mungai?, Dunstan
Mukoko?, Christopher L. King?, Charles H. King?

"Technical University of Mombasa, Mombasa, Kenya, ?Case Western
Reserve University, Cleveland, OH, United States, >Childrens Hospital
Oakland Research Institute, Oakland, CA, United States, “Division of Veector
Borne and Neglected Tropical Diseases, Nairobi, Kenya

In the developing world, maternal pre-natal parasitic infections can place
a high burden on pregnancy outcomes, including potential adverse
effects on neonates. We evaluated changes in malaria, Schistosoma
haematobium, hookworm, and Trichuris trichiura prevalence in two serial
cohorts in the same population. One cohort was recruited in between
2006 and 2009 and the other between 2013 and 2014. Pregnant women
were recruited from the antenatal clinic (ANC) at Msambweni District
Hospital in Kwale County. For both cohorts, maternal venous blood was
drawn at first ANC visit and maternal peripheral, cord, and placental
blood were examined at delivery for malaria parasites by light microscopy.
Maternal stool and urine samples were collected at the first ANC visit

and at delivery. Stool samples were tested for hookworm and T. trichiura
infections using Ritchie’s concentration method. Urine was evaluated

for presence of S. haematobium using Nuclepore filtration. Among the

4 infections evaluated, only malaria prevalence was observed to have
increased both at ANC enrollment (60%) and at delivery (50%) during the
interval between studies. By 2013-14, T. trichiura infection prevalence had
increased at ANC enrollment (36%) but was decreased at delivery (72%).
S. haematobium and hookworm prevalence decreased by 30% and 80%,
and by 60% and 30%, respectively, at ANC enrollment and at delivery.
The increased prenatal malaria burden was unexpected and may be an
indicator of operational failures of the current malaria control efforts. On
the contrary, the current soil transmitted helminths (STH) control efforts
seem to be bearing fruit. This decline STH infection may be attributable
to the ongoing national school-based de-worming programme. Similar
population-based studies on parasitic infections are necessary for
monitoring and evaluation of the current control measures.
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ANTIBODY-BASED MULTIPLEX TESTING AS A PLATFORM
FOR INTEGRATED SURVEILLANCE OF NEGLECTED TROPICAL
DISEASES AND OTHER INFECTIONS OF PUBLIC HEALTH
INTEREST

Sonia Pelletreau’, Amanda Barry?, E. Brook Goodhew',
Gretchen Cooley?, Olga Amiel?, Pedro Manuel Maulana®, Augusto
Magubeia*, Patrick J. Lammie’, Ricardo Thompson*

'Centers for Disease Control and Prevention, Atlanta, GA, United
States, ?Lifesource Biomedical, Juneau, AK, United States, *Ministerio de
Saude, Maputo, Mozambique, “Instituto Nacional de Saude, Maputo,
Mozambique

Neglected Tropical Diseases (NTDs) are debilitating parasitic and bacterial
diseases that affect 1.4 billion of the world's poorest people. Several
NTDs are targeted for global elimination and control through programs
centered on mass drug administration (MDA). An integrated surveillance
strategy would be valuable to assess infection prevalence and program
impact in areas of geographical overlap of NTDs. To investigate the

utility of multiplex antibody assays for integrated disease and program
surveillance, sentinel sites were established in two NTD-endemic,
treatment-naive communities in Morrupula district, Mozambique.
Baseline serologic, parasitological and clinical indicators were assessed

in a sample of individuals aged >12 months (n=1423) in 2013 prior to
the first NTD treatment. Preliminary analysis has been conducted on 302
serologic samples that were tested by multiplex for antibody responses
to a panel of 36 antigens for NTDs, malaria, water-borne and vector-
borne parasites. Multiplex results demonstrate antibody responses against
multiple NTDs and malaria, confirming the high prevalence of lymphatic
filariasis (LF), Schistosoma haematobium, trachoma, Ascaris lumbricoides
and Plasmodium falciparum. Antibody responses to antigens for LF
(Wb123, Bm14, Bm33NS), trachoma (pgp3, CT694), and malaria (Pf
MSP-1) were correlated with results from conventional diagnostic tests.
Antibody responses in children to LF antigens were detected before ICT
and microfilaria (Mf) responses, indicating that antibody provides a more
sensitive measure of exposure. Multiplex analysis additionally provided
novel observations on diseases that were not assessed using conventional
tests and on which little or no data exist. High levels of reactivity to a
number of vector-borne or water-borne pathogenswere detected. From
these preliminary baseline analyses, we believe that antibody-based
multiplex tests can provide important epidemiologic information about
disease burden and actionable disease surveillance data for national health
programs that includes but is not limited to data on NTDs.

A SENSITIVE AND REPRODUCIBLE IN VIVO IMAGING
MODEL IN MICE FOR LATE STAGE HUMAN AFRICAN
TRYPANOSOMIASIS FOR EVALUATION OF ANTI-
TRYPANOSOMAL DRUGS

Hollie Burrell-Saward
London School of Hygiene & Tropical Medicine, London, United Kingdom

In the past decade 3 pre-clinical murine models have been used for the
evaluation of new drugs for stage Il human African trypanosomiasis (HAT)
involving the parasites Trypansoma brucei brucei GVR35 and AnTat1 and
T. brucei rhodesiense. Although there are currently two novel drugs in
clinical trials, there remains a need for proven treatments with potency,
pharmacokinetic and safety profiles that are required for new HAT
chemotherapy, not to mention a short treatment regimen. Incomplete
knowledge of the metabolic status and drug sensitivity of trypanosomes
in the central nervous system (CNS), and the long murine CNS model has
hindered drug development. Here we report the generation of highly
bioluminescent parasites and their use in an in vivo imaging model of
stage Il African trypanosomiasis. Bloodstream forms of the chronic model
strain GVR35 were transformed with a construct designed to express “red-
shifted” luciferase. Using the standard 21 day treatment model in CD1

mice, we were able to identify CNS infection after treatment with berenil.
By using the bioluminescence model in a drug relapse experiment with a
stage Il drug, early relapse could be identified when no peripheral blood
parasitaemia could be detected. We provide evidence that the model can
be used to reduce the current 180-day experiment and also provide dose-
response data.

THE EFFECT OF CIVIL WAR ON CUTANEOUS LEISHMANIASIS
("ALEPPO BUTTON") IN ALEPPO CITY, SYRIA

Abdulnasser Kaadan
University of Aleppo, Aleppo, Syrian Arab Republic

In the ancient northern Syrian city of Aleppo, CL has been present for
hundreds of years (if not longer), where it is known as the “Aleppo

evil”, “Aleppo ulcer”, “Aleppo boil”, or “Aleppo button” which is
Cutaneous Leishmaniasis. Aleppo ulcer is a disfiguring condition that
disproportionately occurs on the face, especially of young people. It
typically lasts one or 2 years before the lesion heals spontaneously, and is
often known locally as “one-year sore”. However, in many cases specific
anti-parasitic chemotherapy can hasten the healing process and improve
clinical and cosmetic outcomes. A major problem with one-year sore is
that the scar can produce permanent disfigurement of the face. It is well
known about the rise and fall and then a rise again in the incidence of
the disease in the city of Aleppo. During the 1950s the number of cases
of CL fell after an insecticide campaign aimed at controlling malaria, but
it then rose again during the 1960s. However, CL was mostly controlled
during the 1980s.There is no doubt that the areas of Syria affected by the
civil war are experiencing an increase in cutaneous leishmaniasis, and this
will also be seen in the refugee camps in Jordan and Turkey. This is due to
garbage collection, open sewage, and poverty which promote the habitats
of Phlebotomus_ sandflies that transmit CL. Interestingly, a clinical trial
conducted prior to the current civil conflict found that use of insecticide-
treated bednets (ITNs) could prevent CL in Aleppo. Recently, WHO reports
out of Syria indicate the emergence of epidemic cutaneous leishmaniasis
in the besieged city of Aleppo, adding further to the misery there, perhaps
the international community needs to focus on refugees and refugee
encampments to ensure local control and patient access to treatments.

TRIPLEX METHODOLOGY (FC-TRIPLEX-IGG1) FOR

THE DIFFERENTIAL DIAGNOSIS OF CHAGAS DISEASE,
LOCALIZED CUTANEOUS LEISHMANIASIS AND VISCERAL
LEISHMANIASIS

Fernanda F. de Araujo', Fernanda F. Nunes', Roberta D. Rocha’,
Carolina R. Freitas', Stefan M. Geiger?, Anna Barbara F. Proietti?,
Claudia L. Oliveira®, Ester C. Sabino*, Elenice M. Lemos®, Andrea
Teixeira-Carvalho', Olindo A. Martins-Filho'

'CPqQRR-FIOCRUZ, Belo Horizonte, Brazil, 2UFMG, Belo Horizonte, Brazil,
*Hemominas, Belo Horizonte, Brazil, “Fundacao Pro-Sangue/Hemocentro
de Sao Paulo, Sao Paulo, Brazil, °UFES, Vila Velha, Brazil

Conventional serological tests for Chagas disease (CD) are routinely used
for blood banks screening. However, non-negative result for CD screening
in blood banks does not guarantee the presence of Trypanosoma cruzi
infection, since other infectious diseases, such as Leishmaniasis (LEISH)
can contribute to the occurrence of false positives results. In this work,
we present a nonconventional serological approach for the simultaneous
detection of anti-T. cruzi, anti-Leishmania chagasi and anti-L. braziliensis
IgG1, using a differential Alexafluor647-fluorescent parasite staining in a
single flow cytometry platform. The method, named FC-TRIPLEX Chagas/
Leish IgG1, uses the percentage of Phycoeritrin-fluorescent positive
parasites (PPFP) as indicative of seropositivity upon the use of specific
cut-off edges. The method is based on an inverted detuned algorithm
applied starting with the analyses of anti-L. chagasi positivity at 1:32,000
(PPFP>60%) to define the diagnosis of Visceral Leishmaniasis (VL). Samples
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with anti-L. chagasi reactivity <60% guide to the next algorithm step
consisting of the analysis of anti- T. cruzi positivity at 1:2,000 (PPFP>50%)
defining the diagnosis CD. Samples with negative anti- T. cruzi reactivity
(PPFP<50%) are forwarded to the final algorithm step with the analysis
of anti-L. braziliensis reactivity at 1:1,000 with PPFP>60% defining

the Localized Cutaneous Leishmaniasis (LCL) diagnosis and PPFP<60%
excluding these three Trypanosomatidae infections. A proof concept
carried out using a range of well characterized sera samples from VL, CD
and LCL showed correct results in 76 out of 80 tested samples reaching
outstanding global accuracy and 95% of overall performance of FC-
TRIPLEX Chagas/Leish IgG1 array. The occurrence of 5% of incorrect
diagnosis (false negative results in 1/20 CD and 1/20 LCL and false
positive results in 2/20 non-infected carriers) underscore the remarkable
performance of the methodology. Alexafluor-647 differential brightness as
well as the parasite antigenicity were preserved up to one year at distinct
storage conditions (RT, 4°C and -20°C). In conclusion, our data suggest
that the outstanding performance of FC-TRIPLEX Chagas/Leish IgG1 array
for the differential diagnosis of CD and LEISH shall contribute to the
elucidate the false positives results frequently observed in conventional
tests currently used for serological screening in blood banks.

DEVELOPMENT OF ORAL EFLORNITHINE CHEMOTHERAPY
FOR HUMAN AFRICAN TRYPANOSOMIASIS

Michael Zhuo Wang, Sihyung Yang
University of Kansas, Lawrence, KS, United States

Human African trypanosomiasis (HAT), a neglected tropical disease,
threatens millions of people in sub-Saharan Africa. Without treatment,
sleeping sickness is fatal. The majority of cases are diagnosed during the
second stage of disease, after parasites (Trypanosoma brucei gambiense
and T. b. rhodesiense) have crossed the blood-brain barrier and infected
the central nervous system. Current eflornithine-based chemotherapies
for second stage HAT are unsatisfactory, due to a complex regimen of
intravenous infusions required to overcome inadequate oral bioavailability
and poor BBB permeation. We hypothesized that an intercellular junction-
modulating peptide ECP1 can improve the BBB permeation and gut
absorption of eflornithine. ECP1 was relatively stable (t, ,>5.5 h) after a
4-h incubation at 37°C in the simulated gastric fluid with pepsin, in the rat
small intestinal mucosal scrapings and in the rat plasma. Using MDCK cell
monolayers, ECP1 (1.0 mM) increased eflornithine permeability by 5-fold,
whereas a scrambled peptide (ECP1scr) did not have any effect. In rats,
co-administration of ECP1 (50 mg/kg) with eflornithine (100 mg/kg) orally
increased plasma C__ and AUC of eflornithine by 40-60%, compared to
vehicle or ECP1scr. Furthermore, using in situ rat brain perfusion, ECP1
(1.0 mM) increased the concentrations of eflornithine in various parts

of the brain (e.g., cerebellum, hippocampus, frontal cortex and choroid
plexus) by 85-390%. Further experiments are currently underway to
determine eflornithine brain concentrations after co-administration with
ECP1 orally in rats and to demonstrate that co-administration of ECP1
could improve the oral efficacy of eflornithine in rodent models of first and
second stage HAT. If successful, oral ECP1-eflornithine formulation could
positively impact the elimination of HAT.

THE EFFICACY OF THREE COMPOUNDS ISOLATED FROM
CVP0OO5B LEAVES AGAINST LABORATORY AND FIELD
STRAINS OF LEISHMANIA SPP.

Michael Amoa-Bosompem', Mitsuko Suzuki?, Kofi D. Kwofie',
Mba T. Mosore!, Richard Adegle®, Nguyen H. Tung*, William K.
Anyan', Shoji Yamaoka?, Kwadwo Koram', Nobuo Ohta?, Dominic
Edoh3, Naiki Puplampu', Godwin K. Nuako®, Paul Bates®, Irene
Ayi', Daniel A. Boakye'

"Noguchi Memorial Institute For Medical Research, Accra, Ghana, ?Tokyo
Medical and Dental University, Tokyo, Japan, *Centre For Scientific
Research into Plant Medicine, Mampong, Ghana, “Nagasaki International
University, Nagasaki, Japan, *Lancaster University, Lancaster, United
Kingdom

Leishmania spp. are parasitic protozoans that cause Leishmaniasis which
is characterized by disfigurement, morbidity and mortality. Chemotherapy,
the main form of control is undermined by toxic effects of available

drugs and emerging drug resistance. The use of traditional medicine

to treat infections is very common in Africa. CVPO0O5B is one of the
popular medicinal plants in West Africa. Although several research groups
have reported on CVPOO5B to have anti-protozoa (e.g. Trypanosome

and Leishmania) properties, no compound(s) have been assigned the
responsibility for this activity. Our research group first identified novel
compounds, ML-2-2, ML-2-3 and ML-F52, active against trypanosome

by in vitro assay-guided purification from CVPOO5B leaves. These
compounds share the same side chain but two of them, ML-2-2 and ML-
F52, have the same functional group. This study was therefore aimed

at finding out if these anti-Trypanosoma active compounds also possess
anti-Leishmania properties. ML-2-2 and ML-F52 were found to have anti-
Leishmania activities, by microscopic observation, with Minimum Inhibition
Concentration (MIC) values of 2.87 uM and 2.87 uM respectively, while
ML-2-3 had no activity on Leishmania culture for up to 72 hrs incubation.
Comparison of the efficacies of these compounds against field strains

of Leishmania showed MIC values of 4.17 uM and 2.60 pM for ML-2-2
and ML-F52 respectively. These data suggest that the functional group of
ML-2-2 and ML-F52 might be crucial for their activity against Leishmania,
and that could be effective against diverse Leishmania field strains.
Investigations are underway to determine the molecular mechanisms of
the activities using FACS analysis, Immunohistochemistry and Western
Blotting.

NOVEL COMPOUNDS ISOLATED FROM CVP005B LEAF
EXTACT SHOW STRONG ANTI-TRYPANOSOMAL ACTIVITY IN
VITRO

Kofi D. Kwofie', Mitsuko Suzuki', Nguyen H. Tung?, Naa O.
Ammah’, Kwadwo K. Frempong', William K. Anyan', T. Uto?,
Morinaga Osamu?, Frederick Aboagye?, Regina Appiah-Opong?,
Alexander K. Nyarko', Shoji Yamaoka*, T. Shoyama?, Dominic
Edoh?, Kwadwo Koram', Nobuo Ohta*, Daniel A. Boakye', Irene
Ayi'

'Noguchi Memorial Institute for Medical Research, Accra, Ghana,
?Nagasaki International University, Japan, Nagasaki, Japan, Centre for
Scientific Research into Plant Medicine, Mampong, Ghana, 4Tokyo Medlical
and Dental University, Tokyo, Japan

African Trypanosomiasis, a devastating disease in Africa, is caused by the
kinetoplastid parasite, Trypanosoma brucei sp. Due to drug inefficacy
against the late stage of Human African Trypanosomiasis, toxicity and
resistant parasites, development of novel chemotherapy is urgently
needed. Africa has a long history of the use of traditional medicinal
plants and the WHO reports about 80% of people relying on traditional
medicines as their first-line treatment. CVPOO5B, a famous and one of the
main medicinal plants in use in West-Africa, has previously been reported
to have anti-trypanosomal activity by several research groups, though
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active compounds were still unknown. This study identified compounds
responsible for anti-Trypanosoma activity in CVPOO5B. Bioassay-guided
fractionation and purification of CVPOO5B crude extract led to the isolation
of 3 novel active compounds, “ML-2-2", “ML-2-3" and “ML-F52". They
shared the same side chain and two of them had same functional group.
FACS analysis of the Nexin assay revealed that ML-2-3 and ML-F52 induced
apoptosis in T. b. brucei (GUTat3.1 strain), whereas ML-2-2 did not. FACS
analysis of Multi-caspase assay in ML-2-3-treated trypanosomes also
indicated the involvement of the caspase cascade in apoptosis signaling

in trypanosomes. Cell cycle assay revealed alteration in G2/M phase

in ML-2-3-treated parasites. Further investigation into the phenotypic
differences in ML-2-2-, ML-2-3- and ML-F52-treated trypansomes

by immunohistochemistry and western blot analysis using c-tubulin
antibodies and flagellum marker, PFR-a, showed: nucleus fragmentation
only in ML-2-3-treated trypanosomes which is a marker for apoptosis and
could be a confirmation of the Nexin assay results. ML-2-3 and ML-F52
suppressed the expression of both o-tubulin and PFR-a in parasites, while
ML-2-2 showed no effect. ML-2-3 and ML-F52, so far show very promising
prospects for development of new anti-trypanosomal drugs whilst, ML-2-2
may be investigated for its usefulness for other scientific purpose(s).

IN VITRO ACTIVITY OF NATURAL PRODUCTS AGAINST
LEISHMANIA AND TRYPANOSOMA CRUZI

Luiza G. Tunes', Policarpo A. Junior!, Caryne M. Bertollo?, Tania
M. Alves', Carlos L. Zani', Alvaro J. Romanha3

'Oswaldo Cruz Foundation, Belo Horizonte, Brazil, *Federal University of
Minas Gerais, Belo Horizonte, Brazil, *Federal University of Santa Catarina,
Floriandpolis, Brazil

In Brazil, the tropical neglected diseases leishmaniasis and Chaga’s

disease are causes of great impact on public health. The drugs currently
used to treat these conditions have limitations concerning cost, efficacy
and safety, making the search for new therapeutic approaches urgent.
Natural products (NP) and their derivatives are important sources of

new molecules that can be used for drug development. In the search

for new leishmanicidal and tripanocidal drugs, we have carried out a
screening for in vitro activity of various NP and two naphthoquinones
stood out: eleutherine and naphthothiophenquinone. To evaluate the
leishmanicidal effect we used THP-1-derived macrophages infected with
Leishmania amazonensis. After incubation, infected cells were stained
with hematologic dye and macrophages were counted to assess the
percentage of infection. Amphotericin at 1.08uM was used as control. For
the tripanocidal assay we used cultured mouse fibroblasts infected with
Trypanosoma cruzi Tulahuen strain transfected with the B-galactosidase
gene. After incubation, the enzyme substrate was added and the
absorbance was measured at A,,,nm. Benznidazole was used as control at
3.81uM. The toxicity of the compounds was evaluated in THP-1 cells using
alamarBlue™. Eleutherine reduced Leishmania infection to 4.5% at 70uM
and Trypanosoma infection to 49% at 140uM. It decreased cell viability by
2% at 140uM. Naphthothiophenquinone showed a strong leishmanicidal
activity, reducing the infection to 2.5% at 93uM. The tripanocidal activity
was already described. It decreased cell viability by 16% at 196uM.

In conclusion, eleutherine and naphthothiophenquinone are better
leishmanicidal than tripanocidal agents. Moreover both compounds
showed low toxicity to the THP-1 cells. The next steps are to investigate
the cellular targets and mechanisms of action of these NP.

PCR-BASED DIAGNOSIS OF CUTANEOUS LEISHMANIASIS
IN TWO ENDEMIC VILLAGES FROM PERU AND BOLIVIA: AN
ARTICULATED STRATEGY FOUNDED ON LOCAL HEALTH
PROMOTERS AND CONVENTIONAL SAMPLE SHIPPING

Braulio M. Valencia', Lineth Garcia?, Ernesto Rojas?, Milena
Alba’, Nair Montafio?, Cecilia Angulo?, Aleida Verduguez?, Ana M.
Montalvo?, Jorge Fraga®, Jorge Arevalo', Gert Van der Auwera?,
Andrea K. Boggild®, Alejandro Llanos-Cuentas', Vanessa Adaui'

'Institute of Tropical Medicine Alexander von Humboldt, Universidad
Peruana Cayetano Heredia, Lima, Peru, ?Instituto de Investigaciones
Biomedicas e Interaccion Social, Universidad Mayor de San Simon,
Cochabamba, Plurinational State of Bolivia, 3Instituto de Medicina
Tropical Pedro Kouri, Havana, Cuba, “Institute of Tropical Medicine,
Antwerp, Belgium, >Tropical Disease Unit, Division of Infectious Diseases,
Department of Medlicine, University Health Network-Toronto General
Hospital, University of Toronto, Toronto, ON, Canada

Diagnosis of cutaneous leishmaniasis (CL) is critical for appropriate
management since confirmatory diagnosis and identification of causative
species are recommended due to differences in parasite pathogenicity
and drug sensitivity. Smear examination has a poor sensitivity even

under expert examiners whereas identification of species is nowadays
impossible in rural conditions. We implemented an articulated strategy
for PCR diagnosis based on samples obtained and shipped by local health
promoters (LHP) in two villages from Peru and Bolivia. LHP normally
obtaining smears were trained to obtain samples using cytology brushes
and apply and interpret Leishmanin skin test (LST). Smear examination
was performed following local procedures whereas two clinical samples
(brushes and lancet scrapings) were collected, preserved in absolute
ethanol and shipped at environmental temperatures to reference centers
for further PCR. A lesion was defined as CL if two of the following
procedures were positive: smear, LST, or PCR on lancets. One hundred and
twelve individuals were enrolled from whom 115 lesions were sampled.
Sixty nine lesions fulfilled definitive CL criteria whereas 44 were positive
by smear examination, 61 by LST, 63 by PCR of lancets, and 67 by PCR

of cytology brushes. Sensitivity and specificity under ROC curve analysis
were 64% and 89% for smear, 91% and 80% for LST, 91% and 93%
for PCR on lancets, and 97% and 85% for PCR on cytology brushes. PCR
in non-invasive samples was the diagnostic procedure with the highest
sensitivity and specificity in comparison to smear examination and LST.
This procedure has been demonstrated to be a valid diagnostic tool in
controlled and real conditions with the additional potential to be easily
performed by minimally trained personnel. Our strategy including LHP can
be an interesting alternative to replace conventional diagnostic methods
with the additional advantage of identifying causative species and
establishing the geographic distribution of Leishmania parasites in endemic
regions of Latin America.

NATURAL PRODUCTS DRUG DISCOVERY FOR TREATMENT OF
HUMAN AFRICAN TRYPANOSOMIASIS: NEW DRUG LEADS
FROM A NATURAL PRODUCTS FRACTIONS LIBRARY

Surendra K. Jain', Melissa Jacob?, Cynthia Jeffries®, Anang
Shelat?, Julie Bryan®, Ying Tu3, Larry Walker', Muhammad llias?,
Babu Tekwani’

'National Center for Natural Products Research, Department of
Pharmacology, School of Pharmacy, University of Mississippi, University,
MS, United States, ?National Center for Natural Products Research, School
of Pharmacy, University of Mississippi, University, MS, United States,
3Department of Chemical Biology and Therapeutics, St. Jude Children’s
Research Hospital, Memphis, TN, United States

Human African Trypanosomiasis (HAT) or sleeping sickness is caused due
to infection with Trypanosoma brucei. Current drugs for treatment of
HAT suffer from severe toxicities and require intramuscular or intravenous
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administrations. Situation is further aggravated due to emergence of
drug resistance. There is an urgent need of new drugs effective orally
against both stages of HAT. Natural products offer an unmatched source
for bioactive molecules with new chemotypes. However, natural product
extracts present several challenges with respect to modern drug discovery
programs. Polyphenols (vegetable tannins), often present in considerable
quantities in ethanol extracts of plants, can cause false-positive results in
both enzymatic and cellular screening procedures due to non-selective
enzyme inhibition and changes in cellular redox potential. The chemical
diversity found in a single extract may represent several different classes
of molecules that exhibit different (and sometimes opposing) biological
activities. The biologically active compounds may be present in crude
extracts at extremely low concentrations, below the detection threshold
for bioactivity screening. A high throughput fractionation of natural
product extracts was done to encounter these problems. A library of
>60,000 natural product fractions has been generated through a high
throughput fractionation paradigm. Total 7379 fractions from 510 plant
extracts were screened in vitro in both Trypanosoma brucei assay and
cytotoxicity assay using differentiated THP1 cell lines. 454 active fractions
were identified with more than 50% inhibition and subjected to dose-
response evaluation. 285 anti-trypanosomal fractions were confirmed
with IC50 values of <10 pg/mL: 22 with IC50 < 2pg/mL, 105 with IC50
between 2 and 5pg/mL and 158 with IC50 between 5 and 10pg/mL. Only
13 fractions showed toxicity against THP1 cells. The most active fractions
namely Ledum groenlandicum ¢2 (0.75 pg/ml), Hippeastrum reticulatum
€3 (0.9 pg/ml), Psychotria berteroana c4(0.98 ug/ml), Muntingia

calabura c7(0.57 pg/ml), Eucalyptus robusta ¢3(0.92 pg/ml) and Myrsine
coriacea c14(0.84 pg/ml) were further analyzed for QC-UPLC-MS/MS
data and showed several new antitrypanosomal drug leads with novel
pharmacophores.

LEISHMANIASIS IN SURINAME - NEW INSIGHTS INTO A
NEGLECTED DISEASE

Henk Schallig’, Alida Kent?, Sahienshadebie Ramdas®, Ricardo
Hu?, Dennis Mans?, Sjaak van der Geest?, Henry de Vries®, Lai a Fat
Rudy®

'Royal Tropical Institute, Amsterdam, Netherlands, 2Anton de Kom
University, Paramaribo, Suriname, >University of Amsterdam, Amsterdam,
Netherlands, “Dermatological Service, Paramaribo, Suriname, *Academic
Medical Centre, Amsterdam, Netherlands, *Academic Hospital Paramaribo,
Paramaribo, Suriname

According to text books, leishmaniasis manifests in Suriname as
cutaneous leishmaniasis (CL) caused by Leishmania guyanensis, which
can be adequately treated with pentamidine. Sand fly vectors and
possible reservoir are not well known. A Suriname - Netherlands research
consortium studies in an integrated approach several aspects of the
disease in order to gain more in depth knowledge of CL in the country
and to contribute to a control programme for leishmaniasis in Suriname,
which is currently not available. The research programme comprises three
projects: 1) Biological aspects of parasite and vector; 2) Clinical aspects
of CL, and 3) Medical anthropology. Biological research has revealed
that, next to L. guyanensis, at least three other species are present in
Suriname, including the muco-cutaneous leishmaniasis-(MCL-)causing

L. braziliensis. Medical doctors (also in non-endemic countries!) treating
cases from Suriname for CL must be aware that next to CL, also MCL
could be contracted. This finding has therapeutic implications since the
first-line recommended treatment for L. braziliensis infections is not
standard in Suriname. Furthermore, at least three, for Suriname new,
sand fly species have been identified, and molecular analysis revealed that
these can be infected with Leishmania. Reservoir studies on dogs are on-
going. Clinical research has demonstrated that pentamidine may not be
efficacious for all cases of CL, as around 25% cases of treatment failure
are observed, and alternative treatment regimens are being explored.
Effect of treatment can be well monitored over time by using a recently
developed RT-PCR method that can predict treatment outcome. There is
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an excellent correlation between parasite load at week 6 and treatment
outcome at week 12 after initiation of treatment. Medical anthropology
revealed that stigmatization of infected individuals may not be a major
problem in the social acceptability of the disease in Suriname, in contrast
to other countries. Many non-conventional methods, including the use of
dangerous chemicals, are practiced to treat CL, in particular in the interior
of Suriname. Reasons for failing treatment adherence are being studied
and will be presented.

A FULLY INTEGRATED PARTNERSHIP PERFORMING DRUG
DISCOVERY TOWARDS VISCERAL LEISHMANIASIS: PART 2

Tim Miles', Paul Wyatt?

'GlaxoSmithKline, Madrid, Spain, ?University of Dundee, Dundee,
Scotland, United Kingdom

GSK Kinetoplastid DPU and University of Dundee with support from

the Wellcome Trust have formed a 5 year partnership to conduct drug
discovery within kinetoplastid diseases (Visceral Leishmaniasis, Chagas
disease and Human African Trypanosomiasis). This collaboration has

made significant progress in the first 3 years, which has resulted in the
identification of a lead optimisation series for Visceral Leishmaniasis
through phenotypic screening. It is estimated that Visceral Leishmaniasis
causes over 20,000 deaths per year world-wide. Current drugs suffer from
multiple issues such as lack of efficacy and unacceptable levels of toxicity.
Part 1, by Paul Wyatt from Dundee University, will describe work that
resulted in the identification of a series that fulfils lead optimisation criteria
for Visceral Leishmaniasis. This novel series is one of the few reported
globally to show oral efficacy in an acute in vivo mouse model against
Visceral Leishmaniasis. Part 2, by Tim Miles from GSK, will concentrate on
the lead optimisation and progression of this series. As a number of issues
were highlighted through critical path screening that have been overcome
(i.e. solubility and exposure). Hence a discussion of medicinal chemistry
strategies to solve these issues within a phenotypic screening setting will
be discussed. The current set lead compounds within this series are being
evaluated for pre-candidate selection.

SPECIES DISCRIMINATION BETWEEN LEISHMANIA
PANAMENSIS AND L. GUYANENSIS FROM CLINICAL
SAMPLES OF COLOMBIAN PATIENTS VIA PCR-RFLP

Clemencia Ovalle-Bracho, Carolina Camargo-Paredes
Centro Dermatologico Federico Lleras Acosta, Bogota, Colombia

The discrimination between two genetically related Leishmania species,
e. i. L. panamensis and L. guyanensis, has been accomplished by the
amplification of a region of the gene coding for the heat shock protein
70kDa (Hsp70), followed by restriction fragment length polymorphism
(RFLP) assays using the Bccl enzyme. Here we determined the efficiency
of this experimental approach for gene amplification and species
discrimination, from isolated parasites as well as clinical samples. We
included reference strains, 30 parasites isolates from patients and 30
clinical samples from needle aspirates, dermal scrapings or skin biopsies
obtained from patients diagnosed for cutaneous or mucocutaneous
leishmaniasis. Leishmania parasites isolated from patients and clinical
samples were previously identified as belonging to the L. guyanensis
complex (L. panamensis/L. guyanensis), by a PCR-RFLP assay using the
gene encoding mini-exon sequence and the restriction enzyme Haelll.
The 30 isolated Leishmania were further identified by isoenzyme analysis.
A 1422bp sequence within the Hsp70 gene was amplified using the
following primers: (Forward 5'-GACGGTGCCTGCCTACTTCAA-3’) (Reverse
5'-CCGCCCATGCTCTGGTACATC-3’). Amplification reaction mixtures
where then treated with Bccl restriction enzyme for RFLP analysis. The
positive reaction was obtained in 100% of the cultured parasites and in
30% of the clinical samples. Each amplicon showed either L. panamensis
or L. guyanensis RFLP pattern and there was a 100% correspondence
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between isoenzyme and PCR-RFLP analyses. Even though these results
confirm the ability of this technique to discriminate between the two
species, it also suggests that the amplification efficiency from clinical
samples is limited. This could be due to the low parasite load typical

of clinical samples especially in cases of mucocutaneous Leishmaniasis
or the size of the amplicon. Given the clinical importance of these two
Leishmania species discrimination, further optimization of the technique
should be pursued.

ACCURATE DIAGNOSIS OF SLEEPING SICKNESS BY
TARGETING THE TRYPANOSOME’S SPLICED LEADER RNA

Pablo Gonzalez Andrade’, Mamady Camara?, Hamidou llboudo?,
Bruno Bucheton?, Vincent Jamonneau?, Stijn Deborggraeve'

'Institute of Tropical Medicine, Antwerpen, Belgium, *Ministry of Health
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de Recherche IRD-CIRAD 177, Montpellier, France

Trypanosomatids transcribe their genes in large polycistronic clusters
that are further processed into mature mRNA molecules by trans-splicing.
During this maturation process a conserved spliced leader RNA (SL-RNA)
sequence of 39 bp is physically linked to the 5-prime end of the pre-
mRNA molecules. Among the trypanosomatids are three major human
pathogens: Trypanosoma brucei, T. cruzi and Leishmania. Their trans-
splicing mechanisms have been extensively investigated for understanding
eukaryotic cell biology but the SL-RNA has never been explored as a
diagnostic target, although this molecule has several attracting diagnostic
features. It is a short non-coding RNA sequence that is conserved but
unique for each species and is present in each mRNA molecule in the
cell. Importantly, mRNA is considered as the best surrogate marker for
viable organisms. In this study, we investigated this SL-RNA molecule for
its diagnostic potential using reverse transcription followed by real-time
PCR. As a model we used T. b. gambiense that causes sleeping sickness
in west and central Africa. We showed that the copy number of the SL-
RNA molecule in one single parasite is at least 8600. The lower detection
limit of the SL-RNA assay in spiked blood samples was 100 trypanosomes
per mL of blood and in the same range as for DNA based tests. We also
showed that we can detect the trypanosome’s SL-RNA in the blood of
sleeping sickness patients recruited in Guinee with a sensitivity of 92%
(95% Cl: 78%-97%) and a specificity of 96% (95% Cl: 86%-99%). For
the first time, we explored the SL-RNA as a molecular target for next-
generation diagnostics in diseases caused by trypanosomatids. Evaluation
of the assay for the assessment of cure after treatment of sleeping
sickness is ongoing. We will present the design of the SL-RNA assay, the
experimental proof of concept and the accuracy of the test for sleeping
sickness diagnosis and cure assessment.

RETINAL CHANGES IN VISCERAL LEISHMANIASIS

Richard J. Maude', B. U. M. Wahid Ahmed?, Abu Hayat Md
Waliur Rahman?, Ridwanur Rahman?, Eshaque Majumder3, Darryl
Braganza Menezes*, Abdullah Abu Sayeed®, Laura Hughes®,
Thomas MacGillivray’, Shyamanga Borooah®, Baljean Dhillon®,
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3Shaheed Surhawardy Medical College and Hospital, Dhaka, Bangladesh,
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In visceral leishmaniasis (VL), retinal changes have previously been

noted but not described in detail and their clinical and pathological
significance are unknown. A prospective observational study was
undertaken in Mymensingh, Bangladesh aiming to describe in detail visible
changes in the retina in unselected patients with visceral leishmaniasis.
Patients underwent assessment of visual function, indirect and direct
ophthalmoscopy and portable retinal photography. The photographs were
assessed by masked observers including assessment for vessel tortuosity
using a semi-automated system. 30 patients with VL were enrolled, of
whom 6 (20%) had abnormalities. These included 5 with focal retinal
whitening, 2 with cotton wool spots, 2 with haemorrhages, as well as
increased vessel tortuosity. Visual function was preserved. These changes
suggest a previously unrecognized retinal vasculopathy. An inflammatory
aetiology is plausible such as a subclinical retinal vasculitis, possibly

with altered local microvascular autoregulation, and warrants further
investigation.

EVALUATION OF THE POINT OF CARE TEST INBIOS CHAGAS
DETECT PLUS IN BOLIVIA

Vishal Shah', Emi Okamoto?, Jacqueline Sherbuk?, Gerson
Galdos Cardenas?®, Eva H. Clark?#, Lisbeth Ferrufino®, Ricardo Bozo®,
Jorge Flores’, Robert H. Gilman?, Caryn Bern®

1St. Louis University School of Medicine, St. Louis, MO, United States,
2New York University School of Medicine, New York, NY, United States,
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Bolivia, ®Hospital Municipal Camiri, Camiri, Plurinational State of Bolivia,
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8University of California San Francisco, San Franciscio, CA, United States

Trypanosoma cruzi causes Chagas disease, which affects an estimated
7-8 million people. Chagas disease is endemic throughout Latin America,
with the highest prevalence in Bolivia. Conventional diagnosis requires an
experienced laboratory. We evaluated the Chagas Detect Plus (CDP) kit
(InBios, Seattle WA), a rapid immunochromatographic assay for antibodies
to T. cruzi, in both hospital and community settings. Performance of

CDP was compared to conventional diagnostic tests including indirect
hemagglutination assay (IHA), immunofluorescent antibody test (IFA),
and enzyme-linked immunosorbent assay (ELISA). Confirmed infection
required positive results by at least 2 conventional assays. Specimens
from 3 studies in Bolivia were used: prospectively evaluated specimens
from a study of congenital Chagas disease in Camiri Municipal Hospital
(n=277) and a hospital-based study of cardiac biomarkers in Santa Cruz
(n=108), and archived specimens from a community study in endemic
villages of Gutierrez municipality (n=200). CDP was performed in finger
stick blood and serum from 385 individuals, and in 200 archived serum
specimens from the community study. CDP showed sensitivity / specificity
of 96.2% [92.7-98.4] / 98.8% [95.9-99.9] in whole blood, and 99.3%
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[97.5-99.9]/ 96.9% [94.2-98.6] in serum. There were no differences by
sex, age group or study population. For comparison, recombinant ELISA
showed sensitivity / specificity of 94.8% [90.7-97.5]/ 99.4% [96.6-100.0].
Lysate ELISA showed sensitivity / specificity of 100% [97.9-100]/ 100%
[97.9-100]. CDP demonstrated excellent sensitivity and specificity in our
study population. Sensitivity was higher and specificity slightly lower in
serum than in whole blood. The CDP is simple to use and reliable for

both hospital settings and field sites. These rapid tests may also be used
for practical, accurate maternal screening to identify neonates at risk of
congenital transmission.

IMPACT OF PEDIATRIC AND ADULT ACUTE MALNUTRITION
ON VISCERAL LEISHMANIASIS RK39 DIAGNOSTIC TEST
RESULTS AND CLINICAL OUTCOME IN THE SUDAN

Gabriel Alcoba', Atia Abdallah Atia?2, Ann Mumina?, Esther
Sterk?, Annick Antierens?, Francois Chappuis®

'Geneva University Hospitals, Médecins sans Frontiéres, Geneva,
Switzerland, ?’Médecins sans Frontiéres, Geneva, Switzerland, >Geneva
University Hospitals, Geneva, Switzerland

In the Sudanese town of Tabarakallah, Gedaref state, Médecins sans
Frontieres and the Ministry of Health of Sudan treated 2053 patients with
primary Visceral Leishmaniasis (VL) between January 2010 and January
2014. Given the high rates of malnutrition, we questioned its impact on
performance of rk39 rapid diagnostic tests (RDT) and on clinical outcomes
(relapse and case-fatality rates) of primary VL patients. The rK39 RDT

was used as first-line test, but due to its limited sensitivity in this region,
patients with negative rK39 RDT also had a Direct Agglutination Test
(DAT) performed, with lymph node aspirate (LN) restricted to borderline
DAT results. Patients were treated with sodium stibogluconate, plus
paromomycin since 2011, and liposomal Amphotericin B for severe cases,
and followed-up for 6 months. We calculated global acute malnutrition
(GAM) using WHO standards adapted to age: under 5 years (n=362)
GAM was 53% (95%Cl: 49.1-56.9%) weight-for-height <-2SD, including
23.3% (19.9-26.6%) of severe acute malnutrition (SAM); age 6-59
months: GAM 16.0% using middle-upper-arm-circumference (MUAC)
<125mm, (including 4.7% SAM using MUAC<115mm); age 5-19 years
(n=1202): 60.6% (58-63.1%) using BMI-for-age <2SD; adults (n=489):
27.3% using BMI<17 kg/m?. Out of 2053 primary VL patients, 1880
(91.6%) were diagnosed by rk39 RDT, and 173 (8.4%) with negative
rk39 were confirmed by DAT or LN. For ages 6-59 months (best age for
MUAC homogeneity), rk39 was negative in 7.4% of GAM and 8.6%
non-GAM children (p=0.78). For adults, rK39 was negative in 11.20% of
GAM vs. 8.48% of non-GAM (p=0.37). In the pediatric population GAM
or SAM based on MUAC at admission was not significantly associated
with higher case-fatality rates (OR: 0.71(95%Cl: 0.16-3.28), p=0.66),
despite a slight trend in SAM (8.33%) vs. non-SAM (6.64%, p=0.82),
unlike descriptions from conflict regions. In contrast, adult case-fatality
rates were strongly increased from 5.7 to 18.6% (OR: 3.79 (1.71-8.41)) in
GAM patients, independently of HIV-positivity which was low (1.34% of
1657 HIV tested). Odds of relapse with GAM were comparable in adults
(OR: 0.97(0.38-2.54)) and children (OR: 0.96(0.21-4.41), p=0.96). In
conclusion, no significant rk39 false-negative difference was detected in
malnourished patient, so it is safe to rely on rk39 RDT for primary VL field
diagnosis. Secondly, acute malnutrition increases mortality nearly fourfold
in adults with VL in this stable setting.

EFFECT OF ZINC, COPPER AND IRON /N VITRO ON TH1
AND TH2 CYTOKINE RESPONSE OF PERIPHERAL BLOOD
MONONUCLEAR CELLS TO LEISHMANIA SP. INFECTION

Amilcar Alejandro Flores Leon, Ernesto Rojas Cabrera, Marisol
Cordova Rojas, Mary Cruz Torrico Rojas

University Mayor of San Simon, Cochabamba, Plurinational State of Bolivia

An appropriate balance between pro-inflammatory and anti-inflammatory
cytokines that mediate innate and adaptive immune responses is

required for effective protection against human leishmaniasis and to
avoid immunopathology, this immunological balance may be influenced
by micronutrient deficiencies. We investigated the effect of zinc,

copper and iron, in the production of Th1 and Th2 cytokines in vitro by
Peripheral Blood Mononuclear Cells (PBMC) from patients with cutaneous
leishmaniasis (CL) with therapeutic failure (Resistant) or patients who
responded successfully to treatment (Sensitive), and if these trace elements
might be involved in the immune response towards the parasite.Patients
with CL living in Bolivia, an area highly endemic for Leishmania sp.

were enrolled into the Resistant and Sensitive groups mentioned about.
Measurement parameters of the immune response were: production

of IFN-y and IL-13 as markers of Th1 and Th2 response respectively, by
peripherical blood mononuclear cells (PBMCs) stimulated with Antigen
soluble leishmania (SLA) under different conditions of nutrients (Zn,

Cu and Fe). The data obtained indicate that zinc, copper and iron are
associated with a significant decrease in INF-y response by PBMC the
patients Resistant and Sensitive, as compared to PBMC stimulated only
with SLA (P < 0.05). Production of IL-13 remained low and similar in

both groups. These results show that: i) the specific immune response of
Resistant and Sensitive patients is polarized toward TH1. ii) It necessary

to know more about this elements trace how possible therapeutic
administration in this pathology in vivo. iii) Environmentally or genetically
determined increase in Cu, Zn and Iron levels might augment susceptibility
to infection with intracellular pathogens, by causing decrease in INF-
gamma production.

NON-SEROLOGICAL DETECTION OF TRYPANOSOMA CRUZI
BIOMARKERS IN MURINE DRUG DISCOVERY MODELS OF
CHAGAS DISEASE

Rana Nagarkatti', Fernanda F. de Araujo?, Charu Gupta', Alain
Debrabant'
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Trypanosoma cruzi, a bloodborne parasite, is the etiological agent of
Chagas disease. Following an infection in the host, patent parasitemia is
detectable in the blood, and is termed as the acute phase. This is followed
by a chronic phase where parasite levels in the blood are difficult to
estimate. For the treatment of Chagas disease, currently prescribed drugs,
Benznidazole (Bz) and Nifurtimox display multiple side effects and led to
early termination of the treatment regimen by patients. Additionally, these
drugs have not been show to result in sterile cure in patients. Thus new
drugs are needed for disease mitigation. However, a lack of standardized
universally acceptable assays that demonstrate parasitological or sterile
cure in animal models have hampered development of new drugs. To
address these issues, we envisaged the detection of antigens secreted by
parasites (T. cruzi Excreted Secreted Antigens or TESA), as a diagnostic for
Chagas disease. We have demonstrated recently that aptamers (short RNA
molecules) can detect parasite antigens circulating the blood of infected
mice using an Enzyme Linked Aptamer (ELA) assay. Here we show the
ability of the ELA assay to detect these TESA biomarkers in T. cruzi infected
mice, treated with the drug (Bz). Of the 7 aptamers tested, Apt-29 was
able to detect circulating biomarkers in infected mice treated with Bz
during the acute phase and in mice treated during the chronic phase of
disease. For the acute phase Apt-29 ELA assay (100% +ve) was as good
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as Blood PCR (100% +ve) but significantly better than tissue PCR (11%
+ve in heart tissue and 89% +ve in skeletal muscles by PCR), to establish
treatment failure in mice. In the chronic phase, Apt-29 ELA assay (100%
+ve) was significantly better than blood PCR (46% +ve), heart tissue PCR
(38% +ve) or even skeletal muscle PCR (92% +ve), to identify treatment
failure in mice. These results indicate that ELA assays may be useful in
Chagas drug discovery and can provide longitudinal data indicating
reduction in parasite load upon treatment in mice models of Chagas
disease. Disclaimer: “The findings and conclusions in this abstract have
not been formally disseminated by the Food and Drug Administration and
should not be construed to represent any Agency determination or policy”

NANOTECHNOLOGY TO DNA DETECTION OF TRYPANOSMA
CRUZI FROM URINE BY REAL TIME PCR

Martha Helena Jahuira Arias’, Yagahira E. Castro’, Robert H.
Gilman?, A. Luchini?, Lance Liotta?

"Universidad Peruana Cayetano Heredia, Lima, Peru, ?Johns Hopkins
University, Baltimore, MDD, United States, *George Mason University,
Manassas, VA, United States

In recent years there has been an explosion of interest in developing
applications involving nanotechnology. Chagas’ disease is a neglected
tropical disease caused by Trypanosoma cruzi and constitutes a

serious public health problem for Latin America. Accurate diagnostics

are research priorities and the polymerase chain reaction has been
proposed as a sensitive laboratory tool for detection of T. cruzi infection
and monitoring of parasitological treatment outcome, the urine is a
valuable noninvasive sample and some studies reported the presence

of DNA fragments in urine. In our work we explored the application of
microparticles for DNA detection of T. cruzi from urine by RT-pcr. The
NIPAm/allylamine microparticles showed efficient results in DNA capture
in urine samples. We infected urine samples with DNA and applied the
NIPAm/ allylamine microparticles and continued with DNA extraction from
micronanoparticles, we recovered 93.5 % of DNA from parasites. Finally
we tested in 10 urine samples from guinea pig infected with T. cruzi. Our
results using Rt-pcr from microparticles showed sensitivity values of 87.5
% and specifity 100%. We consider the use of microparticles could be as
biomarker through DNA in urine samples

IS LEPTOSPIROSIS AN OCCUPATIONAL DISEASE IN
THAILAND?

Wirichada Pan-ngum’, Sarin Suwanpakdee?, Jaranit
Kaewkungwal', Norberto Asensio?, Parntep Ratanakorn?, Pratap
Singhasivanon’, Nicholas John Day#, Lisa Jane White*

'Department of Tropical Hygiene, Faculty of Tropical Medicine, Mahidol
University, Bangkok, Thailand, 2The Monitoring and Surveillance Center
for Zoonotic Diseases in Wildlife and Exotic Animals, Faculty of Veterinary
Science, Mahidol University, Bangkok, Thailand, 3Faculty of Environment
and Resource Studies, Mahidol University, Bangkok, Thailand, “Mahidol-
Oxford Tropical Medicine Research Unit, Faculty of Tropical Medicine,
Mahidol University, Bangkok, Thailand

The temporal and spatial trend of human leptospirosis in Thailand were
explored using statistical models. Several potential factors related to
environment, human-animal interaction and human behaviors which are
traditionally associated with exposure to the pathogen were investigated.
Multiple data sources were deployed including: spatially stratified
surveillance of cases between 2010 and 2012; satellite images on flooding;
number of potential animal reservoirs spatially explicit livestock population
density. We combined this to novel data collected for this study on human
contact pattern, level of knowledge about the disease and self-protection
practices. We found no significant temporal trend of leptospirosis over the
study period. Spatially, leptospirosis occurred repeatedly and predominately
in northeastern Thailand. Flooding has previously been assumed to have

a significant influence on leptospirosis incidence but for Thailand this

was not the case. Statistical analysis showed inconsistent patterns of
incidence rate ratio (IRR) of flooding across years and regions. However,
the number of buffaloes per district was significantlyassociated with
human leptospirosis. From the survey, we found that 75% of population
in the study area was farmers who routinely have close contacts with

their animals. Their contact with the environment was also extremely high
during the rice season when they spent, on average, 6 hours per day in
water with only 50% wearing protective footwear. Indeed the seasonal
rise and fall of reported leptospirosis cases over time can be explained

by differences in seasonal exposure as many rice farming activities and
correlates with temporal flooding events. We conclude that there is strong
evidence to support leptospirosis being an occupational disease in Thailand
rather than one associated with flooding and environmental factors alone.
This information will have implications for public health policy to control
and treat this disease in Thailand.

DETECTION OF VIRULENCE GENES ASSOCIATED WITH
SALMONELLA SPP. ISOLATED FROM RAW ANIMAL FOOD
AND HUMANS

Yemisi O. Adesiji', V. K. Deekshit?, Indarani Karunasagar?

'Ladoke Akintla University of Technology, Osogbo, Nigeria, Karnataka
Veterinry Animal Science and Fisheries University, Mangalore, India,
3Department of Microbiology, College of Fisheries, Karnataka Veterinary,
Animal and Fisheries Science, Mangalore, India

Disease-causing potential in Salmonella requires the coordinated
expression of complex arrays of virulence factors that allow the bacterium
to evade the host’s immune system. The TTSS encoded by SPI-2 is an
important component of the virulence strategy of Salmonella and
contributes to systemic infection and replication within macrophages. The
presence of virulence encoding genes factors was determined in a total
of 30 Salmonella isolates by PCR targeting ( ssaT, sseB, sseF, sseG, , sseD,
sseC) of SPI-2 and invH (SP1-1) virulence determing genes. The presence
of ssaT, sseB, sseG, sseC genes was (100%) and (93.3%) sseF, sseD, while
sseG were not detected in any of the isolates tested. This study reports
detection of virulence genes in Salmonella isolated from clinical, raw food
samples, including chicken and seafood from Nigeria and India.

THE EFFECT OF HUMAN MOVEMENT PATTERNS ON
EXPOSURE TO PLASMODIUM KNOWLESI IN SABAH,
MALAYSIA

Kimberly M. Fornace', Julian Drewe?, Martha Betson?, Matthew
J. Grigg?, Timothy William#, Chris Drakeley’, Jonathan Cox’

"London School of Hygiene & Tropical Medicine, London, United Kingdom,
?Royal Veterinary College, London, United Kingdom, *Menzies School of
Health Research, Darwin, Australia, “Sabah Department of Health, Kota
Kinabalu, Malaysia

The zoonotic malaria parasite Plasmodium knowlesi is the most common
cause of human malaria in the heavily deforested region of Kudat

in Sabah, Malaysia. Although human movements into macaque and
mosquito habitats determine the risk of exposure to P knowlesi and cases
have been reported in men, women and children, little is known about
individual mobility patterns relative to different land cover types. As part of
an integrated programme, this study is investigating the role of individual
local movements in the transmission of P knowlesi and exploring the
hypothesis that deforestation and resulting habitat fragmentation have led
to increased contact between people, mosquito vectors and primate hosts
at forest edges. This paper reports data from an ongoing study using GPS
tracking devices to map movement patterns of individuals living in two
areas where P knowlesi transmission is occurring: a highly deforested area
(Matunggong, Kudat) and a less disturbed area (Limbuak, Pulau Banggi).
The study incorporates a seasonal, cross-sectional design. During pre-
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defined two-week periods randomly selected individuals are asked to carry
a tracking device at all times and to record when macaques are sighted.
Over the same period, longitudinal mosquito sampling (using human
landing catches) is being carried out within representative land cover types.
This paper presents data from the first 6-months of human movement
monitoring and describes the methods that will be used to combine
metrics for mobility with entomological data to assess the probability of
exposure to P knowlesi and identify characteristics of individuals and land
use types associated with an increased probability of exposure.

RISK FACTORS FOR OUTBREAKS OF ANTHRAX IN LIVESTOCK
IN BANGLADESH

Najmul Haider', Emily S. Gurley', Farhana Haque', Md. Saiful
Islam’, Sean V. Shadomy?, Henry Walke?, Muhammad Belal
Hossain', Kamal Hossain', Ashraful Alam3, Mahmudur Mahmudur
Rahman?, Nordin S. Zeidner’

'International Centre for Diarrhoeal Disease Research, Bangladesh, Dhaka,
Bangladesh, ?Centers for Disease Control and Prevention, Atlanta, GA,
United States, *Institute of Epidemiology, Disease Control and Research,
Dhaka, Bangladesh

Anthrax is endemic and annually causes outbreaks in Bangladesh. The
purpose of this study was to identify risk factors for animal anthrax to
guide measures to prevent outbreaks among livestock. Between October
2012 and October 2013, we conducted case-control studies in cattle

and goats in four districts of Bangladesh where human cutaneous

anthrax outbreaks were identified by government officials. Case-animals
were defined as ruminants with an epidemiological link to a human
cutaneous anthrax case with evidence of anthrax by either Gram stain and
McFadyean reaction and/or characteristic appearance of colonies growing
on blood agar medium. We enrolled as controls all ruminants on the 10
farms closest to the case-farm that reported no illness in their animals

in the three days before the outbreak at the case-farm. We interviewed
owners of all enrolled ruminants using a structured questionnaire to
record their feeding, grazing and vaccination histories. We estimated

the association between animal exposures and anthrax infection with
95% confidence intervals (Cl) using bivariate and multivariate logistic
regression, accounting for farm-level clustering. We enrolled 47 case-
animals from 33 farms and 403 controls from 180 farms. Compared to
controls, infected animals were more likely to be <24 months of age (57%
vs. 37%, p=0.02), feed on green grass cut or pulled up from agricultural
lands (69% vs.33%, p=0.003), and graze on agricultural lands for a longer
period of time in the 24 hours preceding onset of the animal outbreaks
(4.3 vs. 1.3 hours, p<0.001). Case-animals were less likely to be vaccinated
against anthrax during the past year compared to controls (15% vs. 53%,
p<0.001). On multivariate analysis, being fed green grass cut or pulled-

up from agricultural lands was independently associated with anthrax
infection in ruminants (adjusted odds ratio [AOR]=3.0, 95% Cl: 1.1-8.3)
and anthrax vaccination in the past year was protective (AOR=0.15, 95%
Cl: 0.05-0.39). Cut or pulled up grass from agricultural lands can be
contaminated with soil containing anthrax spores and this is a potential
source of anthrax infection for ruminants. Considering the challenges

of avoiding the use of green grass mixed with soil contaminated with
spores, we suggest identifying and addressing barriers to increased vaccine
coverage.

KNOWLEDGE, ATTITUDES AND PRACTICES ABOUT RABIES
MANAGEMENT AMONG HUMAN AND ANIMAL HEALTH
PROFESSIONALS IN MBALE DISTRICT, UGANDA

Fred Monje
Makerere University, Kampala, Uganda

For the past five years (2007-2011), Mbale District registered the highest
number of suspected and confirmed rabies cases in Eastern part of Uganda
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(587 animal bites and 19 deaths in humans on average annually) and
many factors could have contributed to this. The aim of this study was to
assess the knowledge, attitudes and practices (KAP) of animal and human
health professionals and also to establish the level of relationship within
KAP towards rabies management so as to inform responsible authorities
to effectively mitigate the problem. A cross-sectional study was conducted
between December 2012 and March 2013 among 147 randomly selected
animal and human health professionals in Mbale District. Of these, only16
were animal health professionals. Quantitative data was obtained using

a semi-structured questionnaire while qualitative data was obtained from
4 Focus Group Discussions (FGDs) using an FGD interview guide and 2
Key Informant (KI) interviews using a Kl interview guide. Quantitative data
was entered into Epiinfo version 3.5.1 and proportions computed while
qualitative data was summarised into themes and sub-themes. Of all the
respondents, only 44.22% (n=65) had sufficient knowledge about rabies
while 25.2% (n= 37) had positive attitudes towards rabies management.
Nearly half of the respondents (49.7%, n= 73) had limited good practices.
Respondents knowledgeable about rabies were more likely to have positive
attitude towards rabies management (OR=3.65; 95% Cl: 1.60-8.3)

while respondents with positive attitudes, were more likely to have good
practices towards rabies management (OR: 2.22; 95% Cl: 1.01- 4.86).
Respondents had low knowledge, negative attitude and limited good
practices of rabies management in the District. Regular refresher trainings
about rabies to broaden staff knowledge and improve their attitudes and
hence practices of rabies management should be conducted by the District
leaders. Adoption of “One Health” approach for rabies control should be
instituted to reduce the incidence of the disease in the District.

PREVALENCE AND RISK FACTORS TO HUMAN AND ANIMAL
BRUCELLOSIS IN MUBENDE DISTRICT-UGANDA, 2013

Grace K. Asiimwe
Makerere, Kampala, Uganda

Brucellosis is a highly contagious bacterial zoonosis and annually affects
more than 500,000 people globally. In Africa the prevalence is 16.2%

and 18-24% in Uganda. Humans contract Brucellosis by direct contact
with infected animals and consumption of unpasteurized milk and its
products. Brucellosis is endemic in Uganda and specifically Mubende
district. Increase in number of cases reported to ministry of health between
May to November 2011 from Mubende district with no comprehensive
report on risk factors to explain the increase in confirmed cases initiated

a study to examine prevalence and main risk factors for both human

and animal brucellosis in the district. Unmatched 1:1 case control study
done. We extracted Brucellosis cases biodata from laboratory records

and actively searched for them in communities where 52 cases out of the
target 100 were enrolled. Fifty two Controls enrolled from neighborhood
considering age and sex. A structured questionnaire administered to both
cases and controls. Adult cases and controls interviewed in person and
children, their parents responded to questionnaires after consent. Cattle
above two years and goats above one year were randomly selected and
bled. Seroprevalence determined using cELISA test. Data entered in Epi
info version 5.3.1 and exported to Stata Version 9.0 for analysis. Human
Brucellosis seroprevalence was 31%. Seroprevalence of Brucellosis in cattle
was 11% at animal level and 38% at herd level. In goats, prevalence was
36% and 58% at animal and herd level respectively. Significant risk factor
associated with brucellosis in humans, consumption of undercooked
meats [OR=8.3, 95%Cl: (1.4-48.1)]. Use of protective wear while handling
animals and products was protective [OR=0.04, 95%Cl: (0.01-0.84)].
History of animal abortions on farm [OR=7.9, 95% Cl: (1.4-45.7)] was
found a significant animal risk factor to Brucellosis. The increase in
number of human cases in Mubende district was due to consumption

of undercooked meat and failure to use protective wear while handling
animals. The high prevalence in animals associated with history of
abortions on farms. Government should strengthen sensitization on
Brucellosis, regular testing of herds and Brucellosis considered a differential
in animal handling communities.
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SEROPREVALENCE OF RIFT VALLEY FEVER, Q-FEVER AND
BRUCELLOSIS IN RUMINANTS ON THE SOUTHEAST SHORE
OF LAKE CHAD

Fayiz M. Abakar

Institut de Recherche en Elevage pour le Développement, N'Djamena,
Chad

The seroprevalence of Rift Valley Fever (RVF), brucellosis and Q-fever
among domestic ruminants on the southeast shore of Lake Chad was
studied. The study area consisted of two parts including mainland and
islands. On the mainland, the study was conducted in 9 randomly selected
villages and camps. On the islands, samples were collected from all four
available sites. A total of 985 serum samples were collected and 924
were analyzed using ELISA for RVF. A total of 561 samples collected from
islands were analyzed using ELISA for Q-fever and both ELISA and Rose
Bengal Tests (RBT) for brucellosis. The apparent seroprevalence by species
was 37.8% (95% C.I: 34.2 - 41.3) in cattle, 18.8% (95% C.I: 12.3 - 25.2)
in goats and 10.8% (95% C.I: 3.0 - 18.5) in sheep. For brucellosis and
Q-fever, only cattle samples from islands were analyzed. For Q-fever, the
apparent seroprevalence was 7.8% (95% C.I: 5.6 - 10.1). For brucellosis,
the RBT showed a prevalence of 5.7% (95% C.I: 3.8 - 7.6) and ELISA
showed 11.9% (95% C.I: 9.3 - 14.6) with k value of 5.3 showing a
moderate agreement between the two tests. This study confirms the
presence of the three diseases in the study area. More research is required
to assess the importance for public health and conservation of the Kouri
cattle breed.

SOURCE TRACKING MYCOBACTERIUM ULCERANS
INFECTIONS IN THE ASHANTI REGION, GHANA

Charles A. Narh', Lydia Mosi?, Charles Quaye', Christelle Dassi?,
Danielle Konan?, Mathurin Koffi2, Dziedzom de Souza', Daniel
Boakye', Bassirou Bonfoh?

"Noguchi Memorial Institute for Medical Research, Accra, Ghana, ?Centre
Suisse de Recherches Scientifiques en Cote d’Ivoire, Abidjan, Céte D'Ivoire

Although several studies have associated Mycobacterium ulcerans (MU)
infection, Buruli ulcer (BU), with slow moving water bodies, there is still
no definite mode of transmission. Ecological and transmission studies
suggest variable number tandem repeat (VNTR) typing as useful tool to
differentiate MU strains from other Mycolactone Producing Mycobacteria
(MPM).Determining the genetic relatedness of clinical and environmental
isolates is seminal to determining reservoirs, vectors and transmission
route. This study source-tracked MU infections to specific water bodies by
matching VNTR profiles of human isolates to those in the environment.
Environmental samples were collected from 10 water bodies in four BU
endemic communities in the Ashanti region, Ghana. Animal trapping
identified 5 mice with lesions characteristic of BU. Four VNTR markers in
MU Agy99 genome, were used to genotype environmental isolates and
those from 15 confirmed BU patients within the same study area. Length
polymorphism was confirmed with sequencing. MU was present in the 3
different types of water body but significantly higher in biofilm samples.
Four MU genotypes designated, W, X, Y and Z were typed in both human
and environmental isolates. Other reported genotypes were only found
in water bodies. Our findings suggest that patients were infected from
community associated water bodies. Further, we present evidence that
small mammals within endemic communities could be susceptible to MU
infections and may be acting as reservoirs.

INFLUENZA A AMONG SWINE AND DUCK POPULATIONS
IN RURAL BACKYARDS WITHIN TROPICAL WETLANDS IN
GUATEMALA, 2013

Celia Cordon-Rosales’, Danilo Alvarez', Maria L. Muller’,
Lucia Ortiz', Ana L. Barrios', Ana S. Gonzalez', Eduardo Azziz-
Baumgartner?, Jorge Jara'

"Universidad del Valle de Guatemala, Guatemala, Guatemala, *Centers for
Disease Control and Prevention, Atlanta, GA, United States

Some ecosystems may serve as hotspots for the emergence of influenza
A virus, and surveillance in such areas may detect novel strains before
these become a substantial threat to human populations. In the present
project, we searched for Influenza A among duck and swine raised in
rural backyards in wetlands where aquatic migratory birds have previously
tested positive for influenza A. We conducted monthly surveys of domestic
animals to in the villages of Candelaria and Monterrico, Municipality of
Taxisco, on the pacific coast of Guatemala. Serial samples were collected
from ducks and swine to detect current or past infections of Influenza

A. At each visit, we collected nasal swabs and sera from each swine

and traqueal, cloacal and sera from each duck. Viral antigens were
initially screened by rRT-PCR in swab samples, and positive samples

were subsequently sub-typified by HI. Total antibodies against Influenza
A were measured by ELISA in sera. In February 2013, we conducted a
census of all backyard animals in the two villages, and identified 102
swine and 123 ducks which we followed monthly during April-August
2013 for a total of 377 swine- and 449 duck-visits. . A total of 754
swine and 1,635 duck samples were tested through rRT-PCR and/or
ELISA. We identified Influenza A among 3% (12/377) of swine nasal
swabs and 0.5% (2/377) of their sera; HI testing indicates reactivity to
pH1N1 subtype. We identified Influenza A among 2% (10/546) of duck
trachea-, 0.7% (4/546) of cloaca-, and 2.9% (16/543) sera-samples.
Influenza A antigen and antibody positivity in swine ranged from 0.0

10 5.9% and 0.0 to 2.0 %, and in ducks from 1.0 to 6.2 % and 0.0 to
4.3%, respectively. The antigen positivity in ducks seems to show an
increasing trend from April to August 2013, while no trend is evident in
the case of swine. Additionally 18 animals, with undifferentiated signs,
suggestive of respiratory disease, were tested and none were positive for
Influenza A This is the first longitudinal study of Influenza A in backyard
animals, and although the percent of infected backyard animals is low it
may represents a public health risk for the householders specially those
in charge of their husbandry. Additional studies are needed to better
define seasonal fluctuations and their association with environmental
and ecological variables. Moreover, viral isolation and subsequent nucleic
acid Posequencing could reveal characteristics of their pathogenicity,
relationship and origin.

INCREASED MORBIDITY AND MORTALITY IN DOMESTIC
ANIMALS FED GROUND AND BITTEN FRUIT IN
BANGLADESHI VILLAGES AND THE IMPLICATIONS FOR BAT
BORNE ZOONOTIC DISEASE TRANSMISSION

John J. Openshaw’, Sonia Hegde?, Jahangir Hossain?, Salah U.
Khan?, Hossain M. Sazzad?, Jon Epstein®, Peter Daszak?, Emily S.
Gurley?, Stephen P. Luby?

'Stanford University, Stanford, CA, United States, ?International Centre for
Diarrhoeal Disease Research, Bangladesh, Dhaka, Bangladesh, *EcoHealth
Alliance, New York, NY, United States

Consumption of bat bitten fruit by domestic animals is a proposed
pathway for the introduction of new zoonotic pathogens and is the most
likely explanation in a 1998 Nipah virus outbreak on Malaysian pig farms.
We hypothesized that consumption of fruits bitten by bats and dropped
to the ground leads to increased morbidity and mortality in domestic
animals due to bat related pathogens. As part of a study on Nipah

virus, teams collected data on animal health and feeding practices from
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randomly selected Bangladeshi households in villages inside and outside
Nipah endemic areas from 2011 to 2013. Farmers were asked about
deaths in the two-month period prior to the survey and iliness in the year
prior. We used mixed effects models controlling for village clustering, per
capita household resources, and herd size to examine if farmers allowing
animals to eat ground fruit or actively feeding bitten fruit were more likely
to report sick or dead animals. The analysis included 206 villages, 5081
households, 9254 cattle, and 4265 goats. 30% of farmers reported that
their animals consumed ground fruit. Compared with farmers who denied
their animals ate ground fruit, farmers who reported consumption were
more likely to report morbidity in their cattle (42% vs 36%, OR=1.2, CI
1.0-1.5, p=0.02) and in their goats (13% vs 9%, OR=1.8, Cl 1.0-2.2,
p=0.04). 20% of farmers reported that they actively fed bitten fruit

to their herds. Compared with farmers who did not feed bitten fruit,
farmers feeding bitten fruit were more likely to report morbidity in their
goats (42% vs 31%, OR 1.6, Cl 1.2-2.1, p<0.001) as well as mortality
(13% vs 9%, OR 1.8, Cl 1.2-2.7, p=0.004). The percentage of farmers
reporting illness in their goats increased with more frequent feedings:
31% of farmers denying feeding bitten fruit reported illness compared
with 42% feeding no more than 2 times/week (OR 1.5, Cl 1.2-2.1,
p=0.002) and 49% feeding >2 times/week (OR 2.4, CI 1.2-4.9, p=0.015).
Feeding ground and bitten fruit is associated with increased mortality and
morbidity in goats and cattle. This could be due to the transmission of bat
pathogens. Given the close interface between humans and their animals,
this represents a potential pathway from bats to human populations.
Future serologic studies and pathogen detection aimed at these animals
and their human owners may provide an efficient way to observe spillover
events.

HUMAN MONKEYPOX DISEASE SURVEILLANCE AND TIME
TRENDS IN THE DEMOCRATIC REPUBLIC OF CONGO, 2001-
2013

Nicole Hoff!, Benoit Kebela llunga?, Robert Shongo?, Jean-Jaques
Muyembe*, Mathias Mossoko?, Emile Okitolonda®, Anne W.
Rimoin’

"University of California Los Angeles Fielding School of Public Health, Los
Angeles, CA, United States, *Minister of Health, Kinshasa, Democratic
Republic of the Congo, *Ministry of Health, Kinshasa, Democratic Republic
of the Congo, “National Institute of Biomedical Research, Kinshasa,
Democratic Republic of the Congo, *University of Kinshasa School of Public
Health, Kinshasa, Democratic Republic of the Congo

Human monkeypox (MPX) is a zoonotic orthopoxvirus that causes a
serious smallpox-like illness. The majority of MPX cases are reported in
rural villages, located in or near heavily forested areas in the Democratic
Republic of Congo (DRC). In DRC, MPX is a reportable disease at the
national level (Ministry of Health, Division of Disease Control - Integrated
Disease Surveillance and Response (IDSR) system). However, no analyses
have been completed to-date looking at the passively collected data on
suspected cases of MPX. Assessments of surveillance systems can help
shape recommendations and have broad policy implications for disease
surveillance systems, especially in low-income settings. We used available
data from the IDSR system on MPX-suspected case counts received from
every health zone on a weekly basis for an in-depth analysis of yearly
and weekly trends, and factors which could influence reporting. A time
series analysis will be used to assess the effect of seasonality on the
number of suspected cases reported. If detected, additional analyses will
be conducted to determine if the seasonality found is actually seasonal
variation in MPX occurrence or seasonal variation in disease reporting. In
order to examine this effect, other reportable diseases with or without
seasonal patterns will be used in place of MPX as the outcome. Between
2001 and 2013, an increase in suspected cases of MPX was reported
through the IDSR: 19,437 suspected cases were reported, with 269 of
514 (52.3%) health zones reporting. Additionally, 326 suspected deaths
due to MPX were reported (CFR=1.7%). When all years (2001-2013) are
collapsed, the average number of suspected cases reported per week is
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34 (min=0, max 360). Weeks 9-11 and 42-43 have the highest average
number of suspected cases, while weeks 51-52 have the lowest reporting.
Apparent increases in reported annual MPX cases, and trends in weekly
reporting, may be artifacts of improvements in disease surveillance. Further
analyses should examine such trends, providing critical information for
prevention and control strategies and suggesting areas of improvement for
future data collection efforts.

TUBERCULOSIS INFLUENCES THE PROGRESSION OF
NEUROLOGIC DISEASE IN HTLV-1 INFECTED SUBJECTS

Maria de Lourdes S. Bastos, Yuri Neves, José Abrado Neto,
Dorival Araujo, Valéria Bittencourt, Sérgio Arruda, Eduardo M.
Netto, Edgar M. Carvalho

Federal University of Bahia, Salvador, Brazil

The human T cell lymphotropic virus type 1 (HTLV-1) has a high prevalence
in Central and South American. The HTLV-1 associated myelopathy or
tropical spastic paraparesis (HAM/TSP) is observed in less than 5% of

the cases but a large percentage of infected subjects have neurologic
involvement mainly of overactive bladder. HTLV-1 increases from 2 to

4 fold the risk for tuberculosis (TB) but it is not known if TB influences
HTLV-1 infection. We determine in a cohort of HTLV-1 infected subjects
the prevalence of active or past history of TB, perform tuberculin skin test
(TST) and evaluate if TB influences neurologic disease associated to HTLV-1.
TB was defined by past or present history of TB or by X-ray showing scar
lesions characteristic of TB. Participated of this cross-sectional study 190
HTLV-1 infected individuals presenting in our outpatient clinic for HTLV-1
from April of 2010 to March of 2012. They were evaluated for present

or past clinic manifestations of TB and a neurologic examination, chest
X-ray and a TST was performed. TB was detected in 39 (20%) of the
subjects and latent TB (LTB) in 76 (58,9%). Of the 39 patients with TB 28
had history of the disease. Among them, 28 had pulmonary TB, one had
lymph node TB and two pleural TB. In 9 (36%) of the 25 patients with
past history of TB the RX was normal at the time of the present study. In
patients who had lesions of TB in the X-rays there was no major sequel.
The TST was positive in 108 (56,8%) of the 190 patients. There was a
predominance of males (51,3%) among TB patients than in LTB (38%)
and without TB (20%) groups (P=0.02)). Moreover HAM/TSP was strongly
associated with TB but not with LTB or without TB (P=0.02). The chance
of findings TB in HAM/TSP patients was 3.5 fold higher than in LTB. The
frequency of HAM/TSP was similar in patients with history of TB and in
patients who had the diagnosis based on the TST and chest X-ray. While
severity of TB does not appear to be influenced by HTLV-1, TB influences
progression of neurologic disease to HAM/TSP.

IMPACT OF MATERNAL MALARIA AND
HYPERGAMMAGLOBULINEMIA ON TRANSPLACENTAL
TRANSFER OF RSV NEUTRALIZING ANTIBODIES IN COASTAL
PAPUA NEW GUINEA (PNG)

Jessica E. Atwell', Bhagvanji Thumar', Roselyn Tobby?, Danielle
. Stanisic?, Leanne J. Robinson*, Holger W. Unger®, Stephen J.
Rogerson®, Peter M. Siba®, Christopher L. King’, Ruth A. Karron'

"Johns Hopkins School of Public Health, Baltimore, MDD, United States,
2Papua New Guinea Institute of Medlcal Research, Madang, Papua New
Guinea, *University of Queensland, Brisbane, Australia, “Papua New
Guinea Institute of Medical Research, Madang, Papua New Guinea;
Walter and Eliza Hall Institute, Parkville, Victoria, Australia, *University of
Melbourne, Melbourne, Australia, ®Papua New Guinea Institute of Medical
Research, Goroka, Papua New Guinea, “Case Western Reserve University,
Cleveland, OH, United States

Passively acquired RSV neutralizing antibody (Ab) protects against RSV-

associated lower respiratory illness, but placental malaria (PM) and
hypergammaglobulinemia can interfere with transplacental transport of
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immunoglobulins. To determine efficiency of transport in the context of
PM and hypergammaglobulinemia, 313 paired maternal and cord sera
from 2 cohorts in P falciparum and P vivax-endemic areas of coastal PNG
were tested: the Alexishafen cohort (PM= 59%, 2005-08, 157 pairs) and
the FIS cohort (PM=9.6%, 2012-13, 156 pairs). RSV Ab was measured

in maternal and cord blood obtained at delivery by 60% complement-
enhanced plaque reduction neutralization assay (60% PRN). Cord to
maternal titer ratios (CMTR) were calculated for each pair. Maternal IgG
was measured by radial immunodiffusion and hypergammaglobulinemia
defined as total IgG >1700 mg/dL. Impaired and highly impaired
transport were defined as CMTR <1.0 and <0.8 respectively. Maternal
titers varied substantially (range, 11-7,150 Alexishafen; 19.5 -2,259

FIS). Impaired transport occurred across the spectrum of titers. In

the Alexishafen cohort, impaired and highly impaired transport were
observed in 34% and 17% of pairs respectively, and in 33% and

18% respectively in the FIS cohort. Rates were nearly identical despite
substantial differences in PM prevalence. Analysis of impaired transport
by PM status revealed no statistically significant differences in either
cohort. Hypergammaglobulinemia was detected in 54% of Alexishafen
mothers and was significantly associated with impaired transport (OR=2.2
[95% CI 1.06 - 4.67), p=0.02). However, hypergammaglobulinemia was
detected in only 8% of FIS mothers and was not associated with impaired
transport. In summary, we observed impaired transplacental transport

of RSV PRN Ab in coastal PNG, but these data suggest that PM was

not the primary driver. Further work is needed to determine the effect

of hypergammaglobulinemia and assess other factors that may impair
transport of RSV PRN Ab. These data may have important implications for
future maternal RSV immunization programs.

FACTORS ASSOCIATED WITH FAILURE IN SMEAR POSITIVE
PULMONARY TUBERCULOSIS: USING SYMPTOMS PLUS
SPUTUM SMEAR AND CHEST RADIOGRAPHY

Najeebullah Rahimy', Viravarn Luvira?, Prakaykaew
Charunwatthana?, Maleerat Sutherat?, Weerapong
Phumratanaprapin?, Thavisakdi Bamrungtrakul®, Sopon
lamsirithaworn?, Benjaluck Phonrat?

'Department of Infectious Diseases, Medical Faculty, Kandahar University,
Kandahar, Afghanistan, ?Department of Clinical Tropical Medicine, Faculty
of Tropical Medicine, Mahidol University, Bangkok, Thailand, Prasarnmit
Hospital, Bangkok, Thailand, “Office of Disease Prevention and Control

1, Department of Disease Control, Ministry of Public Health, Bangkok,
Thailand

Successful outcome of smear positive pulmonary tuberculosis (PTB) is
necessary to control the spread of this contagious disease. A retrospective
study was conducted to identify outcomes and factors associated with
failure in smear positive PTB. The target population was adult, HIV
negative, smear positive PTB patients treated with standard category

| regimen in new cases or category Il regimen in retreated cases at
Prasarnmit Hospital, Bangkok, Thailand between 2003 and 2012. Of

297 patients, the outcomes were cure in 229 (77.10%), complete in 5
(1.69%), failure in 16 (5.39%), transfer out in 29 (9.76%), default in 18
(6.05%), and no death. Failure cases were compared with successful ones
(cure and complete) and analyzed by Epi Info version 3.4.3. Age of more
than 50 years old ,sputum smear 3+ at diagnosis and drug resistance were
significantly associated with failure (p-values 0.002, 0.002, and <0.001,
respectively). Symptoms such as cough, fever, haemoptysis, chest pain
and weight loss were not significantly associated with failure. By using

a combination of symptoms with sputum smear in analysis, patients
presenting with cough, fever or haemoptysis with a smear of 3+ had

a higher risk of failure when compared with those having a smear of
1+4/2+ (p-values 0.004, 0.007, and 0.004, respectively). Cavitary lesions

in chest radiography (CXR) at diagnosis were not significantly associated
with failure (p-value 0.206). When combining symptoms with CXR, only
patients complaining of haemoptysis with cavitary lesions were 8.54 times
more likely to fail when compared with hemoptysis without cavitary lesions

(p-value 0.038). Although we did not reach the target of an 87% success
rate of smear positive PTB recommended by the WHO, we were able to
identify the risk factors of failure by using symptoms plus simple laboratory
tests which might be useful in resource limited areas.

PREVALENCE OF LATENT TUBERCULOSIS INFECTION AND
ASSOCIATED RISK FACTORS IN AN URBAN AFRICAN SETTING

Florence N. Kizza', Justin List?, Allan Kizza Nkwata', Alphonse
Okwera®, Amara Ezeamama', Christopher C. Whalen', Juliet
Sekandi'

"University of Georgia, Athens, GA, United States, ?Yale University, New
Haven, CT, United States, *Makerere University School of Public Health,
Kampala, Uganda

The aim of the present study was to determine the prevalence of Latent
Tuberculosis Infection (LTBI) and the associated risk factors in an urban
African setting. This is a secondary analysis of data of a house-to-house
cross-sectional survey of chronic cough that was conducted from January
2008 to June 2009. The survey included residents aged 215 years who
were members of households visited. For our study we considered all
participants who were tested with Tuberculin skin testing (TST) using

the Mantoux method (183 with chronic cough and 100 without chronic
cough). The primary outcome was latent TB infection (LTBI), defined

as a TST with induration >10mm. The potential risk factors considered
were; age (15-24, 25-34 and >35 years), being employed or a student,
sex, marital status, smoking status and chronic cough. Bivariate and
multivariable logistic regression analyses were used to assess the risk
factors associated with LTBI. The overall prevalence of LTBI was 49%
[95% ClI 44-55]. Stratifying by age, and using the youngest category

as a reference, the risk of LTBI increased with age (25-34, OR (95%Cl)
=2.03(1.78, 3.52); >=35, OR (95%Cl) =3.33(1.77, 6.24). Furthermore,
being a student or employed OR (95%Cl) =1.88(1.17, 3.04); male OR
(95%Cl) =1.80(1.08, 2.98) and previously OR (95%Cl) =2.22(1.13, 4.35)
or currently married OR (95%Cl) =2.11(1.18, 3.78) were associated with
increased risk. On multivariable logistic regression analysis, age 25- 34,
OR (95%Cl) = 1.94(1.12, 3.38); 235 years OR (95%Cl) = 3.12(1.65, 5.88)
and being a student or employed OR (95%Cl) = 1.72(1.05, 2.81) were
found to be associated with LTBI. The prevalence of LTBI was high in this
urban African setting. Older age and being a student or employed were
factors associated with LTBI suggesting cumulative risk with age and a
potential underlying risk related to expansion of one’s social network
outside the home. Our results provide justification for TB infection control
interventions like LTBI screening and preventive treatment programs.

INFLUENZA VIRUS IN SEVERE ACUTE RESPIRATORY
INFECTIONS AT INTENSIVE CARE UNITS AND RESPIRATORY
SPECIALIZED UNITS IN PERU. CASE CONTROL STUDY

Victor A. Laguna-Torres, V. Ocafa, S. Mendocilla, I. Paz, V.
Felices, A. Barrionuevo, J. Gomez de la Torre, N. Bolanos, R.
Centeno, J. Perez, JS Ampuero

Naval Medical Reseach Center Unit-6, Lima, Peru

Acute respiratory tract infection, especially due to influenza virus,

remains one of the most significant causes of morbidity and mortality
worldwide. Two types of syndromes may be cause by influenza A virus:

1) Milder upper respiratory tract disease or “influenza-like illness” (ILI),
typically defined as sudden onset of fever (oral temperature >38°C or
axillary temperature >37.5°C) and either cough or sore throat for 7 days,
and 2) Severe acute respiratory infection (SARI), typically defined as ILI

plus dyspnea and need for hospitalization. We conducted a matched
case-control study in three civilian and two military hospitals in Peru to
determine risk factors for SARI versus ILI due to influenza virus. Cases were
patients of all ages with SARI and controls were ambulatory patients with
ILI. Cases and controls were matched by hospital, age group (<5, 5-14, 15-
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29, 30-44, 45-59, >60), and date of enrollment, with a 7 day maximum
between cases and controls. Oropharyngeal swab and/or aspirate
bronchoalveolar samples were taken and tested for influenza viruses by RT-
PCR. From October 2012 to March 2014, 1374 subjects were enrolled in
the study (687 in each arm).The mean age was 13.9, and the median was
2 years old, 67% under 5 years of age, and only 9% age 60 years or older,
with 50% males. Influenza A virus was diagnosed in 187 patients 77 in
cases and 110 in controls. SARI and ILI were equally as frequent in persons
infected with influenza A H1N1 pdm09 virus (OR 1.08, 95%Cl| 0.62-1.89).
However, SARI was significantly less frequent than ILI in persons infected
with influenza A H3N2 (OR 0.36, 95%Cl 0.21-0.62) and influenza B (OR
0.18, 95%CI 0.08-0.38) viruses. Factoring all sub-types of influenza virus
infection, respiratory (OR 1.61, 95%CI 1.26-2.04), cardiovascular (OR
2.54,95%Cl 1.71-3.88), and other premorbid chronic diseases (OR 2.50,
95%Cl 1.81-3.45) were risk factors for SARI. We conclude that influenza
A HIN1T pdm09 virus is a more frequent cause of SARI than influenza A
H3N2 and B viruses. We plan to next extend this analysis to other non-
influenza respiratory viruses.

AN EXAMINATION OF POTENTIALLY SUPPRESSIVE
INFLUENCES ON INFLUENZA VACCINE EFFECTIVENESS IN THE
U.S. MILITARY

Michelle J. Hiser
Armed Forces Health Surveillance Center, Silver Spring, MD, United States

The Armed Forces Health Surveillance Center (AFHSC) assesses influenza
vaccine effectiveness (VE) in the US military and select civilian populations
annually and semiannually. VE estimations frequently differ between
service members and civilians, with higher VE estimates seen among

the later. In addition, VE estimates have also varied by type of vaccine
administered, with inactivated virus vaccines consistently out performing
live attenuated vaccines among non-recruit military members. We propose
several possible explanations for these differences. First, an important issue
that may impact analysis of military members’ VE is their consistently high
vaccination rates (for example, in 2013-2014, over 96% were reportedly
vaccinated). This could prevent valid comparisons between vaccinated

and unvaccinated cases and controls since there are so few unvaccinated
individuals in the analyses. Second, military members are required to be
vaccinated each year. Thus, extensive vaccine-induced antigenic exposure
takes place on a consistent base. Repeated exposure to these vaccines may
diminish immunological response and, therefore, may lead to diminished
VE. Third, the US military starts vaccinating very early in the season,
typically three to four months before the Northern hemisphere usually
sees a peak in influenza cases. It is theorized that the lower VE in military
members could be due to a waning immunity (i.e., protective effects of
the vaccine diminish quickly over a period of 3-6 months), perhaps leaving
this population unprotected at the peak of the influenza season. For
recent seasons, 40-50% of our military population received vaccines with
live, attenuated influenza virus which have been shown to be less effective
compared to inactivated virus vaccines. Data will be presented to examine
potential vaccination waning within a single influenza season, and to
examine the potential impact of high vaccination rates for US military
members on statistical models designed to evaluate VE.

EFFECT OF HELMINTH INFECTION ON TUBERCULOSIS
DISEASE SEVERITY

Kari R. Meyer', Steveen Rios Ribeiro?, Mary Gaeddert?, Lisa
Ganley-Leal?, Jerrold J. Ellner?, Reynaldo Dietze?, Edward C. Jones
Lopez®, Rodrigo Ribeiro-Rodrigues?, Natasha S. Hochberg?

'Boston Medical Center, Boston, MA, United States, 2Nucleo de Doencas
Infecciosas, Universidade Federal do Espirito Santo, Vitoria, Brazil,
*Department of Medicine, Section of Infectious Diseases, Boston Medical
Center and Boston University School of Medicine, Boston, MA, United
States

The global burden of disease caused by tuberculosis (TB) remains high,
with an estimated 12 million prevalent cases in 2012. There is a clear
need to identify factors that alter the severity of TB disease and potential
infectiousness to others. Recent data suggest an association between
helminth infections and mycobacterial disease. This pilot study aims to
describe differences in TB severity in persons with TB disease and helminth
infection compared to TB disease alone. We evaluated persons with
suspected pulmonary TB presenting to local TB clinics in Vitoria, Brazil

and analyzed data for those with culture-confirmed pulmonary TB. We
collected demographic and symptom information, sputum AFB smear and
culture including colony counts, and a postero-anterior xray of the chest;
up to three stool ova and parasite examinations were performed for each
person. To date, we have data on 14 people. Of these, 11 (79%) were
male, the median age was 28 years (range 18-72) and four (29%) had
helminths in their stool, including hookworm (n=4), Schistosoma mansoni
(n=1), and Strongyloides stercoralis (n=2). Those with TB and helminth
infection had more people living in their house than those with TB alone (7
vs 5.4; p=0.01). Those with TB and helminth infection also tended to have
more than 200 mycobacteria on colony counts compared to those with
TB alone (100% vs 50%; OR=9.00; p=0.17) and involvement of >3 lung
zones on chest xray (100% vs 60%; OR=6.23; p=0.26), but the differences
were not significant. The small sample size limits our findings, but we
have started to identify potential trends in clinical parameters between
those with TB and helminth infection compared to TB disease alone, with
the former potentially exhibiting more severe clinical disease. Further
enrollment is ongoing in order to confirm these results, power the study
to achieve statistical significance, and perform multivariate analyses. If the
study findings hold true, treatment of helminth infections could serve as a
way to reduce the severity and infectiousness of TB disease.

STRENGTHENING DISEASE SURVEILLANCE AND OUTBREAK
RESPONSE CAPACITY OF HUMAN AND ANIMAL

HEALTH LABORATORY SYSTEMS THROUGH IMPROVED
SUPPLY CHAIN, COLD CHAIN AND INFECTIOUS WASTE
MANAGEMENT PRACTICES

Claudia Allers, Patrick Msipa

United States Agency for International Development | DELIVER PROJECT,
Arlington, VA, United States

Under the One Health approach to detecting, preventing, and
coordinating the response to zoonotic disease transmission between

the human and animal health sectors, the USAID | DELIVER PROJECT,
Task Order 6, supported assessments of the human and animal health
laboratory supply chains for influenza surveillance and outbreak response
in three high-risk Emerging Pandemic Threats (EPT) countries - Indonesia,
Uganda, and Vietnam. The results highlighted the need to standardize
and improve logistics, cold chain, and infectious waste management
procedures and practices in the laboratories and throughout the specimen
collection, storage, and transport systems. In response to the identified
needs in these three critical areas, the USAID | DELIVER PROJECT: o
designed and implemented a laboratory logistics system for a national
influenza-like illness (ILI) and severe acute respiratory infection (SARI)
surveillance program to ensure reliable supply and quality of laboratory

astmh.org



342

reagents and specimen collection supplies for routine surveillance and
diagnosis of suspected cases of disease outbreaks; and timely availability
of personal protective equipment (PPE) and other infection prevention
and control supplies to protect health worker safety in the event of an
outbreak e developed and implemented standard operating procedures
(SOPs) to improve cold chain monitoring practices and maintenance of
cold chain equipment for proper storage and transport of specimens from
the field and at the reference laboratories  developed SOPs for effective
and safe management of biomedical waste in the laboratory. A consistent
supply of the appropriate laboratory reagents and specimen collection
supplies is needed to ensure specimen quality and to provide timely and
accurate detection of disease outbreaks. In addition, to protect health
worker, patient, and field staff safety, it is equally important to ensure the
availability of PPE and other infection prevention and control supplies at
laboratories, healthcare facilities, and field-based collection sites.

UTILITY OF STRING TEST AND STOOL FOR DIAGNOSING
PULMONARY TUBERCULOSIS USING GENE XPERT MTB/RIF

Andrew R. DiNardo', Andrew Hahn', Jacinta Leyden?,
Charles Stager', Ellen Jo Barron?, Edward A. Graviss*, Anna M.
Mandalakas', Elizabeth Guy'

'Baylor College of Medicine, Houston, TX, United States, Rice University,
Houston, TX, United States, >Stanford University School of Medicine,
Stanford, CA, United States, “The Methodist Hospital Research Institute,
Houston, TX, United States

Until recently, diagnosis of pulmonary tuberculosis (pTB), has relied on
smear microscopy and culture, however microscopy is only 40-80%
sensitive and diagnosis via liquid culture requires at best 7-14 days. While
Xpert® MTB/RIF has significantly advanced the field of TB diagnostics, it
fails to yield a diagnosis in 33-45% of smear-negative cases. Therefore,

in cases in which sputum samples are challenging to obtain or in
paucibacillary disease, complementary means of diagnosis are needed. We
therefore compared sputum to string test and stool in 13 patients with
suspected pTB having received <72 hours of anti-tuberculosis therapy
(ATT). String test was performed as previously described: the capsule was
swallowed and the trailing end taped to the cheek until removal by gentle
traction after 4 hours. Stool was processed by two low-technology (not
requiring centrifugation) methods, one using sugar flotation and the other
using TB MicroSense Beads ®. Of the 13 patients with suspected pTB,

8 had culture-confirmed pTB including 2 with smear-negative pTB. The
string test was well tolerated, with a median and mean \Wong Baker score
of 2. The Xpert from the string test was positive in 100% (8/8) of culture-
confirmed pTB including both cases of smear-negative pTB. Stool was
collected in 10 of 13 participants before 72 hours of ATT. Using both stool
methods, Xpert detected 7 of 7 cases, however 30% of stool specimens
were read as invalid. The sugar method detected 3 of 7 cases compared
to 5 of 7 by MicroSense beads. Specificity was 100% for both the stool
and string test including 2 cases of Non-Tuberculous Mycobacteria. This
pilot highlights the potential utility of Xpert on specimens obtained

from string test and stool. The string test had 100% concordance with
sputum culture-confirmed pTB and does not require electricity or a trained
respiratory therapist, making it an attractive means of obtaining respiratory
specimens in resource-limited settings. With improved methods to remove
the fibrous material, stool has the potential to be a non-invasive means of
pTB diagnosis.

RELATIONSHIP BETWEEN NEWS ABOUT INFLUENZA AND ILI
OUTBREAKS. A SENTINEL STUDY IN PIURA, PERU

Victor R. Ocana Gutierrez
National University of Piura, Piura, Peru

ILI outbreaks reported in the sentinel sites relates to movement of new
strains of virus or susceptibility of individuals, among others. Our country

has not studied the relationship between the news about influenza and
number of cases of ILI sentinel surveillance. A retrospective study (2013) in
Piura was performed to determine the association between the publication
of news about H1N1 influenza pdm09 and the number of visits for ARI
/LI at sentinel site. In one year the number of cases of ILI, ARI and news
published in 6 newspapers is recorded. The correlation between the
number of published news per week with the number of cases of ARI/ ILI
and relationship with two outbreaks of ILI is calculated. A total of 4,172
IRA cases and 1,316 of ILI, 86 cases of Influenza A and 36 influenza B are
reported by RT; ILI cases correlate with influenza A virus (p < 0.05). Also
373 news on influenza A HIN1 pdm09 are published; the news content
is 25.3 % of cases, 23.9 % of deaths, 23.7 % of prevention, 17% of

the influenza vaccine, and 9.4 % on other issues related to Influenza A;
85 % of stories about cases and 95 % of deaths were from other cities.
Total news published correlates with ILI, but not with the IRA cases. News
of most newspapers correlate with ILI cases, but only one with ARI. ILI
cases correlate with the news of flu cases, deaths from influenza and
prevention issues (p < 0.05). Also shows that after a peak news happens
peak ILI. At first outbreak of ILI in late summer 11 news ( average 2.06 -
range 0-6 ) per week spread over Influenza A virus , at the second in late
winter diffuse 331 (average 22.07 , range 0 to 90). In the first outbreak
diffuse 1/11 news on cases, no of deaths, 3/11 on vaccines, 3/11 for the
prevention and 4/11 others; in the second 87/331 on cases, 85/331 deal
deaths, 55/311 on the vaccines, 77/331 on prevention and 27/331 others.
There are significant differences in both outbreaks: in the first outbreak
the average age is 18.44 (SD 19.39) years, the influenza A H3N2 virus
predominates, go elsewhere 40.5 % of ILI cases, detected 61.8% of cases
of influenza A with rapid tests; in the second, the average age is 20.99
(SD 19.01), Influenza A HIN1 pdm09 predominates, go elsewhere 55.5
% of ILI cases, 38.0 % of cases of influenza A with rapid test is detected.
Therefore there is a relationship between the increase in influenza A H1N1
pdm09 news and features of ILI outbreaks as older age, lower proportion
of influenza virus identified and greater attention seeking ILI at sentinel
site.

KNOWLEDGE AND PRACTICES REGARDING TB PREVENTION
IN MEDICAL STUDENTS FROM A PUBLIC UNIVERSITY OF
LIMA, PERU

Percy Soto-Becerra’, Carlos Diaz', Edwin Moreno', Danitza
Cérdenas', Gianina Herrera', Paolo A. Wong?

"Universidad Nacional Mayor de San Marcos, Lima, Peru, ?Instituto
Peruano de Investigacion en Ciencias Médicas IPICMED, Lima, Peru

Medical students are in high risk for nosocomial transmission of
tuberculosis (TB) during their clinical practices. Adequate knowledge about
TB and practices of biosecurity measures, particularly use of respiratory
protective masks, are important to prevent nosocomial infection. This is the
first study about knowledge and practices in Peruvian medical students.
We aimed to describe the knowledge and practices regarding TB among
medical students from a public university in Lima, Peru. In December
2012, a self-administered questionnaire-based survey was carried out in
third-year medical students from San Marcos National University during
the first clinical course of their career. Information was obtained about
sociodemographic profile, knowledge about symptoms and ways of TB
transmission, and use of masks (N95 or similar). Among 110 respondents,
only 50% correctly recognized cough, coughing up blood, fever, night
sweeting, fatigue and weight loss, as main symptoms of TB. In addition,
56.36% correctly answered that coughing, sneezing and speaking can
transmit TB, and 60% incorrectly considered to share meals, drinks,
utensils or cups, as ways of TB transmission. During the 15 weeks that
lasted their clinical practice in teaching hospitals, 4% never used any
respiratory protective mask, 55% used 1-5 masks, 30% used 6-14 masks,
and only 11% used an optimal number of masks (=15). Those findings
suggest that an important proportion of Peruvian medical students are not
aware of the main symptoms and routes of TB transmission. Furthermore,
many students engage in risky behaviors: 89% used a suboptimal number
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of masks during their clinical practice. Moreover, most of them have
incorrect knowledge associated to TB stigma. We recommend active
learning experience to improve knowledge and promote use of respiratory
protective masks.

PREVALENCE AND TRENDS OF RESISTANCE TO FIRST LINE
DRUGS IN A HIGH TUBERCULOSIS BURDEN AREA IN LIMA,
PERU

Giancarlo A. Valle', Renato Quispe', Tatiana Céceres', Eduardo
Gotuzzo?, Carlos Zamudio', Carlos Seas?

'Instituto de Medicina Tropical “Alexander von Humboldt”, Universidad
Peruana Cayetano Heredla, Lima, Peru, Departamento de Enfermedades
Infecciosas, Tropicales y Dermatoldgicas, Hospital Nacional Cayetano
Heredia, Lima, Peru

The last Peruvian national surveillance of drug resistance for tuberculosis
(TB) included isolates from 2005-2006 and reported high resistance
patterns. However, TB prevalence in Peru varies greatly by region, with
highest TB concentration in Lima. Few information exist about resistance
patterns in these areas. This study reports drug sensitivity prevalence

and trends from 2007-2011 in San Juan de Lurigancho (SJL), the most
populated district of Lima and one of the highest reported cases of

TB. Data from respiratory symptomatic TB suspects enrolled in parallel
diagnostic trials during 2007-2011 were included. Isolates from TB
patients; confirmed by Léwenstein-Jensen (LJ) cultures and positive Capilia
test; were processed for drug susceptibility test (DST) using proportion
method in LJ for isoniazid (INH) rifampin (RIF), streptomycin (SM) and
ethambutol (EMB). Wayne test was performed for pyrazinamide (PZA).
Results were categorized according to previous TB history and divided

in two periods (2007-2008, 2009-2011). Annual-trends of resistance
prevalence for each drug were evaluated. TB was confirmed in 1027
patients, all with final DST result. Pan-susceptible isolates were 695
(67.7%). Overall resistance isolates were: INH 207 (20.2%), RIF 119
(11.6%), EMB 91 (8.9%), SM 239 (23.4%), PZA 40 (4%), and multidrug
resistance (MDR) were 105 (10.2%). In 780 naive TB patients, resistant
patterns were: INH 133 (17.1%), RIF 61 (7.8%), EMB 60 (7.7%), SM

167 (21.4%), PZA 16 (2.1%), and MDR 54 (6.9%). In naive TB group,
comparison of DST patterns during the 2 evaluated periods showed a

not significant decrease in RIF, SM, PZA and MDR, and a not significant
increase in INH. Increase in resistance patterns was founded (p=0.003) for
EMB with 24/453 (5.3%) vs 36/327 (11%) with an increasing annual trend
(p=0.0034). We found a significant increasing trend for EMB resistance.
Special concern on resistance surveillance should be encouraged especially
in TB hot spots like SJL.

MOLECULAR DIFFERENTIATION OF ENTAMOEBA SPP.
AMONG CAMEROONIAN HIV PATIENTS

Pechangou N. Sylvain’, Upninder Kaur?, Kapil Goyal?, Moundipa
F. Paul?, Rakesh Sehgal?

"University of Yaounde 1 and Postgraduate Institute of Medical Education
and Research, Yaounde and Chandigarh, Cameroon, ?Postgraduate
Institute of Medlical Education and Research, Chandigarh, India, *University
of Yaounde 1, Yaounde, Cameroon

Entamoeba histolytica is an important cause of dysentery. Entamoeba
spp. has been reported to colonize with increased frequency among

HIV positive individuals. Routine microscopic examination of stool

sample is most widely used technique but microscopy alone has low
sensitivity and it is insufficient for differentiation between Entamoeba
spp. Molecular techniques are newer methods which are currently used
for the identification of Entamoeba species. The present study was
planned to investigate the Entamoeba species and its genotypes by

gene sequencing for the confirmation of microscopic findings of stool
samples of HIV positive patients of Cameroon. Twenty eight stool samples
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diagnosed positive for Entamoeba spp. by microscopy were collected
from Cameroonian HIV patients and studied for the differentiation of
Entamoeba species. DNA was extracted from infected stool samples and
used to amplify a part of the genus Entamoeba small-subunit ribosomal
RNA gene (165-like SSUrDNA) as well as the serin riched Entamoeba
histolytica protein gene and chitinase gene. The 16S-like SSUrDNA was
sequenced to identify the other species that could not be done by PCR and
for the differentiation of E. histolytica from E. dispar and E. moshkovskii.
Sequence analysis identified six different species of Entamoeba which
were related to Enamoeba; E. histolytica (27.59%), E. dispar (13.79%),

E. moshkovskii (3.45%), E. coli (20.69%), E. hartmanni (6.9%), E. polecki
(10.34%), and E. struthionis (10.34%). The phylogenetic analysis within
the sequences of E. histolytica isolates showed that two distinguishable
variants are present among Cameroonian HIV patients. Thus, there is a
possibility that specific genotypes are more prevalent among HIV positive
patients and molecular diagnosis is of utmost importance in establishing
the correct diagnosis of amoebic dysentry.

ESTABLISHING WHETHER GIARDIA INTESTINALIS HAS A
PROTECTIVE ROLE AGAINST THE INCIDENCE OF DIARRHEA
AND ITS ASSOCIATED MORBIDITY, DURING THE FIRST 24
MONTHS OF LIFE IN A BIRTH COHORT IN RURAL TROPICAL
ECUADOR

Julie . McManus
Liverpool School of Tropical Medicine, Liverpool, United Kingdom

Giardia intestinalis is a common protozoal infection (approx. 2.8 billion
cases worldwide/year).The aim of this research is to establish whether G.
intestinalis has a protective role against the incidence of diarrhoea and its
associated morbidity. The study included sub-cohort of 195 children from
the ECUAVIDA study.Stool samples have been collected at 7, 13, 18, and
24 months and samples were collected whenever the child has an episode
of diarrhoea.PCR was used to detect G. intestinalis-specific DNA in the
stool samples.Exposure for stunting/wasting was a positive stool sample
collected at 13 and 24 months. Exposure for incidence of diarrhoea
between 7 and 13 months was a positive stool sample collected at 7
months of life when child is asymptomatic and for incidence of diarrhoea
between 13 and 24 months will be a positive sample collected at 13
months. The outcome observed is the number of acute diarrheal episodes
each separated by 7 days free of diarrhoea. Anthropometric measurements
of length and weight were taken at 13 and 24 months. Length-for-age,
weight-for-age and BMI-for-age Z scores were calculated. Student t

tests, Pearson’s Chi-Squared analysis and uni- and multivariate regression
analysis were carried out for the statistical analysis of results.There was
no significant difference in the mean number of ADEs in those with and
without Giardia in the two age-groups. Multivariate regression analysis
revealed no significant associations between G. intestinalis infection

and the incidence of acute diarrhoeal episodes between 7-13 months
(RR=0.508, C1 0.165-1.562, p=0.237) and 13 to 24 months (RR=1.078,
C1 0.694-1.676, p=0.738). Furthermore, no significant relationship

could be established between Giardia infection and stunting. However,
children who had Giardia infection at 7 months were less likely to have
stunted growth at 13months, thus infection with Giardia demonstrated

a protective effect, which remained when adjusted for age and sex. G.
intestinalis infection was not associated with the incidence of diarrhoea in
this cohort. There were no significant associations demonstrated between
G. intestinalis infection and stunting/or BMI-for age scores. Giardia was
significantly predictive of wasting in children at 13 months.This study
questions the status of giardiasis as an important parasitic disease and
suggests a review may be needed into treatment protocols in the rural
tropics.
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CLINICAL EVALUATION OF E. HISTOLYTICA QUIK CHEK

- A RAPID CASSETTE IMMUNOASSAY FOR THE SPECIFIC
DETECTION OF ENTAMOEBA HISTOLYTICA IN HUMAN FECAL
SPECIMENS

Blake R. Hanbury', Hans P. Verkerke?, Abdullah Siddique?,
Rashidul Haque3, William A. Petri, Jr.2, Joel F. Herbein'

"TechLab, Inc., Blacksburg, VA, United States, “University of Virginia,
Charlottesville, VA, United States, *International Centre for Diarrhoeal
Disease Research, Bangladesh, Dhaka, Bangladesh

Entamoeba histolytica is responsible for 100 million cases of amebiasis
annually, causing diarrhea, dysentery, and colitis. Microscopic examination
of fecal specimens for the presence of E. histolytica can approach 10%
sensitivity. False positive results occur due to the morphologically-identical
and non-pathogenic E. dispar, which can be 3-10 times more prevalent.
Immunoassays and laboratory PCR assays have improved diagnosis;
however, no test has combined a rapid format with specific identification
of pathogenic E. histolytica. Two commercial microwell ELISAs provide
specific detection of E. histolytica, but all other immunoassays suffer from
poor specificity due to co-detection of E. dispar. These data describe
results to date for an ongoing clinical evaluation of the £. HISTOLYTICA
QUIK CHEK (EHQC - TECHLAB®, Inc.), the first rapid cassette-based
immunoassay for the specific detection of E. histolytica in human fecal
specimens. The EHQC and the ProSpecT Entamoeba histolytica microwell
ELISA (ProSpecT, Remel) are being compared to the £. HISTOLYTICA

Il microwell ELISA (EHII, TECHLAB®, Inc.) for specific detection of E.
histolytica in human fecal specimens from an endemic site in Bangladesh
and a US clinical reference laboratory. To date, 160 retrospective specimens
tested include Entamoeba spp. negatives, E. histolytica positives and E.
dispar positives. Immunoassay-discrepant specimens are further evaluated
by Entamoeba spp. specific PCR. Compared to EHIl and PCR, the EHQC
displays 99% correlation and the ProSpecT displays 91% correlation; 13 of
the 14 ProSpecT discrepants are due to PCR-confirmed E. dispar positives.
Analytical testing with cultured E. histolytica trophozoites determined

a limit-of-detection of 586 trophozoites/mL of original specimen for
EHQC and 1172 trophozoites/mL of original specimen for ProSpecT. The
ProSpecT assay was the only test that reacted with cultured E. dispar.

The E. HISTOLYTICA QUIK CHEK provides a rapid format for sensitive and
specific detection of pathogenic E. histolytica without non-pathogenic
Entamoeba cross reactivity.

IN VIVO DISTRIBUTION OF MYELOPEROXIDASE IN A BALB/C
MOUSE MODEL OF AMEBIC LIVER ABSCESS

Luz Maria Cardenas-Jaramillo’, Juan Manuel Gutiérrez-Meza?,
Rosa Adriana Jarillo-Luna’, Victor Rivera-Aguilar?, Rafael Campos-
Rodriguez*, Judith Pacheco-Yepez?

Coordinacion de Ciencias Morfoldgicas, Escuela Superior de Medicina,
Mexico City, Mexico, ?Seccion de Estudios de Posgrado e Investigacion,
Escuela Superior de Medicina, Mexico City, Mexico, *Microbiologia,
UBIPRO, Fes-Iztacala, Mexico City, Mexico, *Departamento de Bioquimica,
Escuela Superior de Medicina, Mexico City, Mexico

The invasive protozoan Entamoeba histolytica is the etiologic agent

of amebiasis. There is great debate among researchers whether the
pathogenic mechanisms of E. histolytica cause amebic liver abscess (ALA)
or are principally employed by the ameba for survival and proliferation

in the host organism. It is known that the majority of individuals are
resistant to E. histolytica, and that in resistant individuals an appropriate
immune response clears pathogens. The BALB/c mouse model is used to
explore the mechanisms of resistance to E. histolytica. Neutrophils are

the most abundant cells of the inflammatory response and the principal
killers of amebae. These immune cells have various components with anti-
amebic activity, such as myeloperoxidase (MPO). In an earlier work we
demonstrated that MPO binds to E. histolytica and induces morphological

changes. The aim of the present study was to explore to the importance
of the participation of MPO in the resistance to hepatic tissue damage
during the pathogenesis of amoebiasis in the BALB/c mouse model. BALB/c
mice were inoculated with E. histolytica and then sacrificed at 3, 6 and 12
h post-inoculation. In order to study the presence of MPO, liver samples
were processed for immunohistochemical MPO analysis. The in situ
expression of MPO was also studied by gRT-PCR in order to determine the
expression of this enzyme in the ALA. At 3 h post-inoculation, amoebae
were surrounded by neutrophils stained for the MPO enzyme. At 6 h,
inflammatory foci composed of neutrophils were positive for the presence
of MPO. At 12 h of ALA evolution, acute and chronic inflammatory

cells were labeled for MPO. The gRT-PCR of MPO mRNA revealed the
expression of the enzyme in the ALA tissue. The results demonstrate the
induced expression of mRNA for MPO in immune cells of hepatic lesions,
suggesting that this enzyme is synthesized in response to the amoebic
infection. Therefore, the resistance of the mice to E. histolytica probably
lies in the nonspecific immune response, and MPO activity is apparently
important in this sense.

NAEGLERIA SP. IN TOURIST PONDS OF LIMA, PERU

Giancarlo Castillo', Marcos Chambi', Eliza Contreras’, Luis
Crispin’, Yrma Espinoza?

"Universidad Nacional Mayor de San Marcos, Lima, Peru, ZInstituto de
Medicina Tropical Daniel A. Carrion, UNMSM, Lima, Peru

Naegleria fowleri causes primary amoebic meningoencephalitis, which
affects immunocompromised and immunocompetent persons, and has

a mortality rate near 100%. A recognized source of infection is direct
contact with contaminated water, such as ponds, lakes, thermal baths or
pools. Ponds of Chilca (also known as “La Encantada”, “La Mellizera” and
“La Milagrosa”) are located 68 km south of Lima, Peru. Ponds of Chilca
are tourist attraction that receives about 300,000 visitors a year because
people believe in the healing properties of their water. The purpose of this
study was to isolate Naegleria sp. from the water of the three ponds of
Chilca and to provide information about the potential risk for the health
of residents and tourists. Thirty water samples were collected in one liter
containers, ten for each pond: half from surface water and half from one
meter deep. After sedimentation, each sample was separated into two
tubes with non-nutritive agar 2% with Escherichia coli inactivated at 56°C,
and was cultured for 14 days at two temperatures, one at environmental
temperature (20-25°C) and the other at 37°C. It was observed through
the microscope at 10X and 40X. Naegleria sp. cysts were found in 40%
(12/30) of samples. Forty-two percent of positive samples (5/12) were
from “La Milagrosa”; 33% (4/12) were from “La Encantada” and 25%
(3/12) were from “La Mellizera”. Proportion of positive samples by each
pond was 50% (5/10) in “La Milagrosa”; 40% (4/10) in “La Encantada”
and 30% (3/10) in “La Mellizera”. Approximately 67% (8/12) of positive
samples came from deep water. This finding suggests that ponds of Chilca
could be a source of transmission of N. fowleri, and there is a potential risk
of disease in people and tourists who dive into their water. Therefore, we
recommend immediate preventive activities.

ENTAMOEBA DIVERSITY IN DISADVANTAGED BANGADESHI
CHILDREN

Rashidul Haque', Mamun Kabir, Karla Pamela Elliott?, William A.
Petri, Jr.2, Carol A. Gilchrist?

'International Centre for Diarrhoeal Disease Research, Bangladesh, Dhaka,
Bangladesh, 2University of Virginia Health Science Center, Charlottesville,
VA, United States

Entamoeba histolytica is the causal agent of amebic diarrhea and
dysentery in young infants in developing countries. The recent
identification of a novel Entamoeba species E. bangladeshi and the
discovery that E. moshkovski could also cause diarrhea instigated a study
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into diversity of Entamoeba spp in children living in an urban slum in
Dhaka, Bangladesh. In this study a next generation sequencing approach
was used to characterize nineteen samples that by microscopy contained
ameboid trophozoites or cysts but which could not be assigned to an
Entamoeba species by conventional gPCR or immunodiagnostic methods.
Broad range primers (adapted for next generation sequencing) were used
to amplify the 18S rDNA region previously used for taxonomic assessment
in the Entamoeba genus. However to provide more detailed information,
broad range primers targeting regions within the actin gene and heavy
subunit of the Gal/GalNac Lectin were used to develop a multilocus
typing system. One of the sequenced samples (8170) contained a novel
Entamoeba variant. While the 18S region of the sequenced DNA was
identical to that of the E. bangladeshi gene, the actin and Gal/GalNAc
transmembrane regions were markedly divergent. The biological effect of
these changes is unclear at present (the variations in the novel Entamoeba
resulted in either no changes in the encoded amino acids or a conserved
substitution) and currently we have no evidence that either £. bangladesi
or Entamoeba-8170 have the capacity to cause disease. The significance
of this finding is that we have proven that an unplumbed diversity exists
in the Entamoeba species circulating in Bangladesh. Preliminary evidence
suggests that structural re-assortment is common in the parasitic E.
histolytica, and the finding that several closely related species exist in
endemic populations suggest that these could provide a reservoir of
diversity that the parasite could draw on.

PREVALENCE OF INTESTINAL PARASITES IN SCHOOL-
AGED CHILDREN WITHIN THE FRAMEWORK OF THE FIGHT
AGAINST NEGLECTED TROPICAL DISEASES (NTDS) IN THE
CITY OF LOME, TOGO

Monique A. Dorkenoo’, Kossi Yakpa?, Anna N. Chard?, Emma
A. Moore®, David Plate?, Gédéon Attiogbe*, Efoué Soussou?,
Poukpessi Adjeloh?, Amétépé Kiviz, Kwame C. Amlaga?, Harishu
Dokoto®, Maweke Tchalim?, Kossi M. Mensah®, Rachel Bronzan’,
Koffi S. Sognikin?

'Ministry of Health and University of Lome, Lomé, Togo, *Ministry of
Health, Lomé, Togo, *Hope Educational Foundation International, Inc.,
Pompano Beach, FL, United States, “Hope Educational Foundation
International, Inc., Togo Representation, Lomé, Togo, *Faculté des Sciences
de la Santé, University of Lome, Lomé, Togo, *Ministry of Primary and
Secondary Education, Lomé, Togo, "Health and Development International,
Seattle, WA, United States

In Togo in 2009, a nationwide survey of the prevalence of soil-transmitted
helminths (STH), schistosomiasis and trachoma was conducted and, based
on the results, nationwide MDA was started in 2010. The region of Lomé,
which includes the capital city and its environs and represents around

one fifth of the population of Togo, was considered a low-risk zone for
these neglected tropical diseases (NTDs) based on available data and

was excluded from the national mapping, Yet a high prevalence of NTDs
has been found in other countries in urban areas that were assumed to
be low-risk,. and school-aged children constitute a risk group for many
intestinal parasites. In order to not lose the opportunity to treat exposed
children in this region, we conducted a study to determine the prevalence
of intestinal parasites in the school-aged population. Lomé region’s five
districts were each considered as separate ecological entities, based on
their specific geographic and climatic characteristics. In each district,

5 primary schools were randomly selected and 30 children from each

of the third, fourth, fifth and sixth grades were tested. The Kato-Katz
method was performed to identify STH species on fresh stool samples
collected from the children on site on the morning of the survey day.
Direct examination using Lugol’s solution was added to identify protozoa
for the children in the 3 and 6" grades. Across the five districts, 2,944
school-aged children aged 6-15 years, representing 25 schools, were
tested. The mean prevalence of STH was relatively low, 5% across all sites,
ranging from 1.5% to 8.6% at district level; prevalence also varied with
the child’s sex. The prevalence increased with age and with grade level.
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Protozoa were found in 52.2% of the 1,465 children tested and were
represented primarily by Entamoeba histolytica (51.3% of all children
examined). Double and triple infections were noted in 10% of cases.
Ancylostoma duodenale and Necator americanus were the species of
STH most frequently identified (3.4%) and infection was light in 80% of
cases. Schistosoma mansoni was found in 0.3% of cases. The findings of
this survey confirm that it is not indicated to extend integrated MDA to
Lomé region, but instead highlighted the high prevalence of protozoa,
and in particular of E. histolytica, in the school-aged population. These
results demonstrate the need for a national strategy to address the high
prevalence of intestinal protozoa in school-age children.

HISTOPATHOLOGICAL DESCRIPTION OF PROTOZOANS
AND HELMINTHS IDENTIFIED IN SMUGGLED TURTLES AND
TORTOISES IN BANGKOK

Eric Lombardini', Kwanta Chayapum?, Maethira Lerthiranwong?,
Thanida Haetrakul?, Nantarika Chansue?

"Armed Forces Research Institute of Medical Sciences, Bangkok, Thailand,
2VMARC, Bangkok, Thailand

In January of 2014, upwards of 500 tortoises and turtles were

confiscated from the bags of a single smuggler at Bangkok’s International
Suvarnabhumi Airport. Many of these animals died during the process
and complete necropsies were performed. Histopathologic diagnosis of
parasites observed in tissue section remains one of the more challenging
mechanisms of disease identification, however it also allows for a rapid
holistic mechanism of diagnosis of parasitic disease. Histopathological
evaluation of all submitted tissues revealed a wide range of nematodiasis,
trematodiasis, and protozoal diseases in various organ systems. In each
case, the genus of the parasites was identified through descriptive
microscopic criteria and through consultation and concurrence with other
board certified veterinary pathologists. The identified parasites included
renal myxozoanosis, intestinal ascaridiasis, multiorgan spirorchiasis,
multiorgan coccidiosis, suspected biliary serpinemiasis as well as other
unidentified intestinal nematodes. Microscopic descriptions of helminths
hinged on location within the body, concurrent tissue pathology,
measurements of size, external ornamentation, lateral chords and alae,
type of musculature and hypodermis, presence or absence of a body cavity
and gastrointestinal tract, and various features of the gastrointestinal tract
and reproductive organs as well as ova or larvae. Protozoal identification
similarly was governed by phenotypic characteristics of the parasite in
tissue sections, to include location in tissue and concurrent pathology, size,
shape, number, shape and location of nuclei as well as a wide range of
minute identifying structural features. Without speciating the parasites it
is impossible to assess their zoonotic potential, however their introduction
into a naive environment presents the possibility for the emergence of
disease in novel hosts or even of epizootic outbreak. While most of the
focus remains on the potential spread of viral diseases such as H5N1
influenza virus or monkeypox, parasitic infections can be host adapted,
clinically silent and as such present a more subtle and insidious etiology. To
our knowledge, this is the first histopathological survey of parasitic disease
of smuggled testudines.

DETECTING CRYPTOSPORIDIUM: A COMPARISON OF
MICROSCOPY, IMMUNOFLUORESCENCE, RAPID TESTS AND
RT-PCR

Susan Madison-Antenucci, Noel Espina, Allen Teal

Wadsworth Center, New York State Department of Health, Albany, NY,
United States

Cryptosporidium is the cause of numerous outbreaks of intestinal illness
due to contaminated water, especially recreational water, in first world
countries and world wide is a major cause of diarrheal disease, particularly
in children under five years of age. Cryptosporidium passes easily from

astmh.org



346

person to person due to a low infective dose, high numbers of oocysts
shed from infected individuals, resistance to common disinfection
methods, oocysts that are both immediately infective after passage and
are hardy in the environment. There is only one drug that has been
FDA-approved for treatment. Nitazoxanide is up to 75% effective in
eliminating Cryptosporidium and can take up to five days to alleviate the
diarrhea associated with infection. There are no vaccines or prophylactic
treatments for cryptosporidiosis. Thus detection of the parasite is key to
identifying sources of outbreaks and taking special measures to stop the
spread of infection. Traditionally detection has been via acid fast staining
and microscopy. However, microscopic methods are labor intensive and
require specially trained personnel. In response to a need for easier means
of diagnosis, rapid test that use immunochromatographic methods have
been developed to detect parasite antigens. While these are approved for
clinical use, in practice the sensitivity and specificity of some rapid tests
has been found to be disturbingly low. To evaluate detection methods
we compared results from clinical specimens tested by, staining and
microscopy, immunofluorescent microscopy and a rapid test. Further, we
developed a real time PCR assay and that was used to resolve discrepant
results. The RT-PCR assay specifically identifies C. parvum and C. hominis,
the two species that cause the majority of infections in humans, and also
detects other species at the genus level. A comparison of the sensitivity
and specificity of the methods will be discussed along with identification
of unusual species.

CRYPTOSPORIDIUM INFECTION IN RURAL GAMBIAN
CHILDREN: EPIDEMIOLOGY AND RISK FACTORS

M. Jahangir Hossain', Debasish Saha', Martin Antonio', Dilruba
Nasrin?, Usman N. lkumapayi', Grant A. Mackenzie', Mitchell
Adeyemi', Muhammad K. Abdul', Momodou Jasseh', Richard A.
Adegbola’, Stephen Howie', Karen L Kotloff?, Myron M Levine?

"Medical Research Council Unit, The Gambia, Banjul, Gambia, *Centre
for Vaccine Development, University of Maryland, Baltimore, MD, United
States

The Global Enteric Multicenter Study (GEMS) documented
Cryptosporidium as the 3 commonest pathogen of moderate-to-

severe diarrhoea (MSD) in children age <5 years. We investigated the
epidemiology and risk factors for Cryptosporidium diarrhoea among
children enrolled in GEMS from an enumerated population in rural
Gambia. We recruited MSD cases (Dec. 2007- Dec. 2010), and cases

with both MSD and less severe diarrhoea (LSD) (Nov. 2011-Nov. 2012)
presenting at health centres, along with 1-3 controls matched for age, sex
and community within two weeks of recruitment of cases. A questionnaire
generated information on socio-demographic, water, sanitation and
presence of animals in the compound. Each subject provided a stool
sample to identify enteropathogens, including Cryptosporidium by
immunoassay. We described the prevalence of Cryptosporidium in
diarrhoea cases and their controls. Case-control analysis determined

the association of risk factors with Cryptosporidium positive diarrhoea
compared to matched controls negative for Cryptosporidium. We

enrolled 1938 cases (1381 MSD, 557 LSD) and 2969 matched controls;
231 (11.9%) diarrhoea cases and 141 (4.7%) controls were positive for
Cryptosporidium. Most Cryptosporidium diarrhoea cases (198/231, 86%)
were aged 6-23 months and presented during the May-October rainy
season (188/231, 81%). Cryptosporidium prevalence was similar between
MSD and LSD (12.1% vs. 11.5%, p=0.711). Independent risk factors for
Cryptosporidium diarrhoea were the compound having a cow (aOR 2.9,
95% Cl 1.6-5.2), a cat (aOR 2.0, 95% Cl 1.1-3.7) or rodents (@aOR 2.1
95% Cl 1.1-4.0), consumption of stored drinking water (@OR 4.1, 95% Cl
1.8-9.7), and rainy season (aOR 25.2, 95% Cl 4.4-146.0). In conclusion,
continued surveillance is essential to assess the Cryptosporidium burden.
Sheltering animals outside the compound, improved hygienic practices and
treatment of drinking water should reduce Cryptosporidium-associated
diarrhoea.

DETECTION OF NAEGLERIA FOWLERI, ACANTHAMOEBA SPP.
AND BALAMUTHIA MANDRILLARIS IN FORMALIN-FIXED
PARAFFIN-EMBEDDED TISSUES BY REAL-TIME MULTIPLEX
PCR

Andrew P. Norgan, Lynne M. Sloan, Caterina Giannini, Bobbi S.
Pritt

Mayo Clinic, Rochester, MN, United States

The free-living amoebae (FLA), Naegleria fowleri, Acanthamoeba spp.
and Balamuthia mandrillaris, can cause significant human ocular and/or
central nervous system (CNS) infections with high associated morbidity
and mortality. There have been several recent efforts to develop molecular
methods (e.g., multiplex PCR, isothermal amplification) for the diagnosis
of FLA in CSF, fresh tissue and other clinical specimens with excellent
sensitivity and specificity (e.g., triplex PCR assay described by Qvarnstrom
et al, Centers for Disease Control and Prevention; reported limit of
detection of 1 organism per sample). However, the performance of such
assays has been less rigorously evaluated using formalin-fixed paraffin-
embedded (FFPE) tissue, an important specimen type that presents
challenges for DNA recovery. Twenty-eight human corneal or brain

FFPE specimens with FLA infection diagnosed by histopathology (gold
standard) as well as 11 FFPE human tissues from patients not suspected
to have FLA infection were tested in duplicate by multiplex PCR (adapted
from Qvarnstrom et al). Tissue sections (50-60 pm) were digested with
proteinase K followed by DNA extraction using the Roche MagNA Pure
system. Nucleic acid amplification and detection were performed using
the Roche LightCycler 480. Twenty-two of the 28 positive FFPE specimens
were detected by PCR (sensitivity 78.6%), with all organism-specific
positive results matching the corresponding histopathologic diagnoses.
One false positive Acanthamoeba sp. result was detected in a section of
brain also confirmed to have Naegleria fowleri by histopathology and PCR
but no positives were detected in the negative FFPE control specimens
(specificity 91.7%). Given the ubiquitous environmental distribution of
Acanthamoeba, this may represent exogenous contamination of the tissue
or paraffin block. No inhibition was noted in the PCR reactions based on
amplification of an internal control in each reaction. Although sensitivity
was reduced using FFPE specimens, the Qvarnstrom et al. triplex FLA PCR
assay may serve as a valuable tool for detection and confirmation of FLA
infections in ocular and CNS specimens when fresh specimens are not
available.

SEROPREVALENCE OF TOXOPLASMOSIS AMONG
CHILDBEARING WOMEN IN BAGHDAD DURING 2013

Sumaia B. Hassan', K. Muftin Al-Zadawi', D. Adnan’, J. Kamil’,
Yousif Jasim?, Yousif Jasim?, K. Yahya Obaid?

'Zoonoses Diseases Section, Centers for Disease Control and Prevention,
Ministry of Health, Baghdad, Iraq, “Central Public Health Laboratories,
Baghdad, Iraq

Toxoplasmosis is a global parasitic disease caused by the protozoan
Toxoplasma gondii, with estimates that up to a third of the global
population and up to 95% in some subpopulations have been infected.
Official assessment in the United Kingdom places the number of new
infections at about 350,000 per year in the UK. In Irag toxoplasmosis is
widely endemic but often underreported since not all cases seen in private
clinics are reported to the Ministry of Health. During the years 2009

to 2013, the official incidence of toxoplasmosis was reported to have
doubled from 692 to 1390. We designed a study to estimate the incidence
of toxoplasmosis in women of childbearing ages between 14 and 45 years
old and to determine risk factors associated with seroconversion rates.
There were 950 subjects recruited for this study and blood samples were
collected at four health centers including two in Baghdad, one in Alkarkh
and another in Al-Rusafa. Samples were tested for IgG and IgM specific
antibodies by ELISA. Demographic data for each subject was collected
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and stored in a database, including personal information and a series of
questions related to possible risk factors. Our study revealed that the mean
age of a patient with positive ELISA response for T. gondii was 24 years.
There were 72 subjects who were IgM positive and 159 IgG positive. IgG
or IgM antibodies indicative of toxoplasmosis were found in 89.9% of
house wives. There was no significant difference between observed rates
of seroconversion between students and employees (4.5% and 4.8%,
respectively), and 0.8% did not complete the questionnaire. There was

an association between positive ELISA responses and contact with stray
house cats (43.3%), eating unclean vegetables (13.9%), eating outside the
house in restaurants (12.6%) and failure to regularly wash hands (19.5%.)
In conclusion, our study confirmed the high incidence of toxoplasmosis

in Irag, the public health importance of this disease, and identified some
possible risk factors for disease transmission in women of childbearing
age. This information will be very useful for new public health education
campaigns and control programs throughout Iraq.

DETECTION OF “EARLY WARNING” MONITOR MICE USING
PROTEOMIC CLINPROTOOL ALGORITHM ESTABLISHED BY
ACUTE SCHISTOSOMIASIS JAPONICA MICE

Yuzheng Huang
Jiangsu Institution of Parasitic Diseases, China, Wuxi, China

The objective of this study was to establish proteomic ClinProTool
algorithm with different expressed peptides in sera of acute
Schistosomiasis japonicum mice for a new rapid and accurate detection
method for “early warning” monitor mice. The acute schistosomiasis
japonica infection mice was generated, sera peptides were enriched from
the infected and control group by MB-IMAC Cu kit separation(Bruker
Daltonics GmBH), matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry and ClinProTool algorithm were used to generate

the proteomic pattern based on the differential expressed peptides. The
infected “early warning” guard mice were simulated in our labrotory,

sera from different infectiosity(1, 2, 4, 6, 10, 14, 18, 22 cercaria post-
infection) and different infection time (every week) were collected, after
serum peptides-peaks acquired by mass spectrometry and applied with
ClinProTool algorithm, which was used to generate the proteomic pattern.
Sera peptides were captured in the mass range from 800 to 20 000Da,
seven peaks with a clear difference in amplitude were detected between
the 5-weeks post-infection and control groups, 4 peaks with mass charge
ratio (m/z) of 3493, 2869, 2024 and 4965 were down-regulated and 3
peaks with a m/z of 9068, 2082 and 4533 were up-regulated in infected
mice(P<0.01). Proteomic pattern was established with the seven difference
peaks. The result also showed high sensitivity and specificity of the
proteomic pattern. In weeks 1 to 4 post-infection, characteristic proteomic
patterns could be detected in 5%(1/20), 37%(7/19), 79% (15/19)

and 85%(17/19) of the infected mice, whereas ELISA testing resulted

in positive results from week 3 onwards. The infectiosity assay showed
28%(2/7), 50%(4/8), 83%(5/6) positive in 4, 6, 10 cercaria post-infection
groups, respectively. And 100% positive in 14, 18, 22 cercaria post-
infection groups, All T. gondii control sera were detected S. japonicum
negative. MALDI-TOF MS coupled with peptide enrichment can be a
desired method in detecting the biological markers of schistosomiasis in a
mouse model. ClinProTool algorithm could be a good method for the rapid
detection of “early warning” guard mice in monitoring Schistosomiasis in
China. The result also cast a fundamental research in schistosomiasis in the
level of peptide and protein.

RAPID ASSESSMENT OF SCHISTOSOMIASIS RISK
FOLLOWING AN EARTHQUAKE IN SICHUAN, CHINA AND
IMPLEMENTATION OF PREVENTION MEASURES

Yang Liu
Sichuan Center for Disease Control and Prevention, Chengdu, China

On April 20, 2013 a magnitude 7.0 earthquake struck Ya'ancity, located
in Sichuan, China.The earthquake caused a large number of casualties,
altered the ecological and social environment and damaged medical
treatment health facilities. The impacted areas were historically endemic
areas for schistosomiasis transmission, raising concerns about disease
reemergence. We conducted a rapid assessment of schistosomiasis risk
in the area impacted by the earthquake and used the results of the
assessment to rapidly deploy surveillance and control measures.The
assessment included a comprehensive literature review, an analysis of
schistosomiasis surveillance data in the earthquake-affected counties,
and a field investigation. Based on our initial risk assessment,we
formulated and carried out schistosomiasis surveillance and control
measures including 1) locating displaced person settlements in areas

S0 as to minimize exposure risk, 2) constructing carefulexcrement
management systems in the displaced person settlements 3) carrying out
snail control (mollosciciding or black plastic)in high-risk environments,
4) conducting health education, 5) increasing patient monitoringand
treatment, and 6) expanded chemotherapy.We conducted an evaluation
40 days following the earthquake,including snail surveys,human
infection surveys and health education assessments. We found no
infected snails or acute Schistosomiascases in humans, but the average
density of Oncomelaniahupensis snails was higher than observed before
the earthquake (4.1snails/m? vs. 0.3 snails/ m?). In the short term, the
implementation of effective prevention and control measures may have
helped to reduce the risk of schistosomiasis transmission in an area
impacted by a natural disaster.However the rise in snail populations and
the history of disease transmission in the region suggests health education,
snail control and surveillance for schistosomiasis should continue.

HIGH PREVALENCE OF SCHISTOSOMA JAPONICUM IN
HUMANS AND BOVINES FROM NORTHERN SAMAR, THE
PHILIPPINES

Catherine A. Gordon', Luz P. Acosta?, Geoffrey N. Gobert’,
Mario Jis?, Remigio M. Olveda’, Allen G. Ross?, Darren J. Gray',
Gail Williams?*, Donald Harn®, Donald P. McManus'

'QIMR Berghofer Medical Research Institute, Brisbane, Australia, 2Research
Institute of Tropical Medicine, Manila, Philippines, >Griffith Health Institute,
Griffith University, Gold Coast, Australia, “School of Population Health,
University of Queensland, Brisbane, Australia, *College of Veterinary
Medicine, University of Georgia, Athens, GA, United States

Schistosoma japonicum is the causative agent of schistosomiasis in the
Philippines with 6.7 million people living in endemic areas and 1.8 million
having direct exposure through daily water contact activities. As a zoonosis
S. japonicum infects over 40 mammalian species, including water buffalo
which have been shown to be major reservoir hosts in China. In the
Philippines, water buffalo (carabao) have been considered unimportant
hosts due to low prevalence and infection intensity found in previous
studies. High prevalence of Fasciola gigantica has also been reported from
bovines in the Philippines. Previous studies on F. hepatica and S. mansoni
have suggested that cross-protection occurs while anecdotal evidence from
the Philippines suggests this might also be the case for S. japonicum and

F. gigantica. To examine the role of bovines in S. japonicum transmission
human and bovine (cattle and carabao) stool samples from six barangays
from Northern Samar, the Philippines, were collected. Bovine samples
were examined with an improved microscopy technique, the formalin-
ethyl acetate sedimentation (FEA-SD), and gPCR analysis, while human
samples were examined by Kato-Katz (KK) in addition to gPCR. High S.
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Japonicum prevalence was found in humans when using gPCR (90.2%),
while KK showed a much lower prevalence (22.9%). High prevalence was
also found in bovines when using FEA-SD (62.1%) and gPCR (81.7%).
Intensity of infection was higher for cattle (geometric eggs per gram

8.3) than carabao (gmepg 4.7). The Bovine Contamination Index was
calculated using the combined carabao and cattle arithmetic epg (7.8) and
showed that each bovine was excreting an average of 195,000 eggs into
the environment daily. Bovines also had a high prevalence of £ gigantica
infection by both FEA-SD (96.0%) and gPCR (95.3%) techniques. The
identification of bovines as a major reservoir host for S. japonicum in the
Philippines suggests that bovines should be includes in control programs
by chemotherapy and/or vaccination to reduce the burden of disease due
to schistosomiasis in the Philippines.

URINE MICROALBUMINURIA, PROTEINURIA AND
MICROHAEMATURIA ARE MARKERS OF UROGENITAL
SCHISTOSOMIASIS-RELATED MORBIDITY IN INFANTS AND
PRE-SCHOOL CHILDREN

Welcome M. Wami', Norman Nausch', Nicholas Midzi?, Takafira
Mduluza®, Mark Woolhouse?, Francisca Mutapi'

'University of Edinburgh, Institute of Immunology and Infection Research,
Edinburgh, United Kingdom, ?National Institute of Health Research,
Harare, Zimbabwe, *Department of Biochemistry, University of Zimbabwe,
Harare, Zimbabwe, “University of Edinburgh, Centre for Immunity,
Infection and Evolution, Edinburgh, United Kingdom

Urogenital schistosomiasis, caused by Schistosoma haematobium is

highly prevalent in Africa. Only recently has the burden of disease in
preschool children and infants aged 5 years and below began to be
quantified and recognized as a significant attribute in childhood health
and development. The tools for diagnosing infection in this age group

are less sensitive and those for detecting morbidity poor. In addition,
there is a paucity of studies assessing the performance of the available
diagnostic tools for infection and morbidity in this age group. The
objectives of this study were; to determine the reliability of currently
available tools for measuring schistosome-related morbidity and to
investigate the effect of antihelminthic treatment on these markers. The
study was conducted in an endemic area in Zimbabwe. We examined
several indicators using urine albumin-creatinine ratio (UACR), dipsticks,
questionnaires and clinical examination at baseline in 298 children
(1-5years, n=104; 6-10years, n=194) to identify morbidity markers most
attributable to urogenital schistosomiasis. Microalbuminuria assessed from
UACR and dipstick microhaematuria and proteinuria were significantly
associated with infection. A single dose of praziquantel was given to study
participants and showed 95.3% cure rate and 96.1% egg reduction rate
at 12 weeks. The effect of treatment on these 3 identified markers was
assessed in 92/298 children who received successful curative treatment.
Prevalence of microalbuminuria at baseline (45.7%; 95%Cl: 35.3-56.0%)
significantly decreased (3?=39.1; P<0.001) to 1.1% (95%Cl: 0.0-3.2%)
after treatment. Similarly, there was a significant reduction in proteinuria
post-treatment, but no change in microhaematuria. In conclusion, our
study showed that microalbuminuria, proteinuria and microhaematuria
are useful schistosomiasis-related morbidity markers in untreated children.
These findings are important for planning, monitoring and evaluation of
schistosome control programmes.

CHRONIC SCHISTOSOMIASIS: COMPARISON OF THE EFFECTS
OF TWO ROUNDS OF MASS DRUG ADMINISTRATION (MDA)
VS ONE ROUND OF MDA ON PHYSICAL FITNESS

Michael O. Ogutu

KEMRI/Centers for Disease Control and Prevention, Kisumu, Kenya

Chronic schistosomiasis has been associated with reduced physical fitness,
but additional evidence of the benefits of praziquantel treatment is

needed. The aim of this study was to assess the impact of one and two
rounds of mass drug administration (MDA) on physical fitness. The study
was carried out among school aged children who were grouped into two
cohorts as part of a larger investigation of most effective ways to provide
MDA. A cohort that had received one round of treatment at school (SBT)
was compared to another cohort that had received community wide
treatment (CWT) two times in two years. At baseline and after two years,
standardized quality controlled methods were used to determine helminth
infections (Kato-Katz technique), hemoglobin levels, anthropometric
measurements (weight and height) and physical fitness (20m shuttle run
test). In this area of high transmission, there were no significant decreases
in S. mansoni prevalence or intensity of infection in either SBT or CWT
groups from baseline to the second year. However, significant increases

in both P falciparum infections (p < 0.001) and anemia (p = 0.002) were
observed in both treatment cohorts. At two years after baseline, the
proportion of children demonstrating wasting (p < 0.001) was decreased
but physical fitness as measured by maximal aerobic capacity (VO2 max)
was also significantly lower than at baseline in both treatment arms. Thus,
we did not see a benefit of schistosomiasis treatment on physical fitness
by either treatment approach. However, because of the high transmission
levels of S. mansoni and P falciparum during the follow up period, any
praziquantel treatment benefits may have been masked.

DETECTING MULTI SCHISTOSOME SPECIES DNA IN SINGLE
URINE SAMPLE BY LAMP: A NOVEL DIAGNOSTIC TEST FOR
SCHISTOSOMIASIS

Nilanjan Lodh', Kei Mikita', Jean M. Naples', Kwabena M.
Bosompem?, Joseph Quartey?, Clive J. Shiff'

"Johns Hopkins University, Baltimore, MD, United States, °Noguchi
Memorial Institute for Medical Research, Legon, Ghana

Schistosomes are easily transmitted and multiply considerably so if
control strategies based on targeted mass drug administration (MDA)
are to succeed it is essential to have a simple to operate sensitive and
accurate test. As the control programs operating become more and
more effective in reducing the parasite burden in the individual, the issue
of diagnostic sensitivity will become more critical in the assessment of
program effectiveness. Over the past several years we have demonstrated
that parasite specific DNA can be detected in human urine by PCR when
some specimens are apparently negative. Importantly this method does
not require stored urine, but is effective in detecting and amplifying DNA
from urine residue on coarse filter paper that is dried after filtration and
can be stored for several months without freezing and easy to transport.
In the current study we assessed the efficacy of Schistosoma mansoni
and S. haematobium specific DNA detection from 86 urine residues both
by PCR and loop mediated isothermal amplification (LAMP) collected in
Ghana in an area of low to moderate endemicity. We also compared the
DNA extraction techniques by standard extraction kit and field usable
LAMP PURE kit and have evaluated these procedures on species-specific
DNA detection. With S. haematobium all three methods showed similar
sensitivity and specificity when compared with PCR amplification (100%).
For S. mansoni sensitivity was highest for LAMP amplification (100%)
than PCR and LAMP PURE (99% and 94%). The LAMP PURE extraction
produced false negatives which require further investigation for this

field usable extraction kit. Overall high positive and negative predictive
values (90% - 100%) for both species were also indicative of a highly
robust approach. The same pattern was observed when stratified for sex
specific analysis. We have demonstrated a robust measure of prevalence
of both species when compared with the classical examination of urine
or stool. Our approach of using urine sediment for integrated diagnosis
of schistosomiasis and a common DNA extraction procedure with LAMP
can be an effective means to detect low intensity infection and would
enhance the effectiveness of surveillance and MDA control programs of
schistosomiasis.
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PRAZIQUANTEL 40 MG/KG IN CHILDREN, CLINICAL EFFICACY
AND SAFETY, A META-ANALYSIS

Piero L. Olliaro’, Julien Zwang?

"World Health Organization, Geneva, Switzerland, ?Independent, Geneva,
Switzerland

Children carry most of schistosomiasis burden: school-aged children are
the main target group of preventive chemotherapy (PC); preschool-aged
children are treated on confirmation of infection. The objective of this
aggregated data meta-analysis is to evaluate the efficacy and safety of
PZQ 40mg/kg, the WHO recommended dose, on intestinal and urinary
schistosomiasis in children, and to assess if efficacy varies with age.
Thirty-five studies were identified through a systematic literature search,
enrolling 12562 preschool- and school-aged children and adolescents, of
whom 11564 were assessed within 8 weeks post-treatment. The average
attrition risk of bias was acceptable (91%). 6186 (54%) were treated
with PZQ tablet at 40 mg/kg. Of these, 45% (n=2765) were infected
with Schistosoma mansoni and 7% were preschool-aged children.
Calculated median age was 10 years (range 1 to 19 years). The overall
cure rate (CR) and egg reduction rate (ERR) obtained with PZQ 40 mg/
kg were respectively: in S. mansoni 75.0% (95%Cl 70.2-79.6, n=2754),
and 92.3% (95%CI 88.4%-95.3%, n=1927); in S. haematobium 76.6%
(95%CI 67.4%-84.7%, n=2673) and 93.9% (95%Cl 88.8%-99.0%,
n=1856); in S. japonicum 94.7% (95%Cl 92.1%-98.0%, n = 406)

and 95.0% (95%CI1 90.1%-99.9%, n=203); and in S. haematobium/s.
mansoni 67.6% (95%Cl 53.6%-82.4%, n=372) and 98% (95%Cl 90.9%-
99.9%, n=54). A multivariate mixed-effect model with random effect

on study site shows a significant relationship between age and CR for S.
mansoni (p=0.001) and S. japonicum (p=0.001), but not S. haematobium.
Age has no effect on ERR. PZQ proved safe across ages, with only mild
transient reported adverse events. There is no clear evidence that the
PZQ dose should be adapted to age, especially if the objective of the
intervention is morbidity reduction in the context of PC (efficacy assessed
by ERR rather than CR). However, data for PZQ tablet on preschool-aged
children are limited to one country and S. mansoni, and studies reported
on broad age-categories, making it difficult to derive conclusive estimates
for age effect in small children.

STRATIFIED WORM BURDEN APPROACH TO MODELING
SCHISTOSOME TRANSMISSION IN AT-RISK POPULATIONS

Nara Yoon, David Gurarie, Charles H. King
Case Western Reserve University, Cleveland, OH, United States

Schistosoma infection is widespread in many countries of the world,

and WHO has made control of schistosomiasis a priority among tropical
diseases. The infection is transmitted between human and snail hosts
and multiple biological and ecological factors contribute to its spread
and persistence. Mathematical modeling could help to design more
efficient and cost-effective transmission control strategies. Conventional
approaches to modeling macroparasite transmission have not sufficiently
accounted for its complexity. We are developing new approaches that
accommodate many important features of infection, such as highly
aggregated worm distribution in host populations and model/data
uncertainties. An earlier work has successfully applied these methods for
prediction of schistosomiasis control in coastal Kenya. The current project
extends the applicability of this earlier work - particularly in reference

to heterogeneous host demographics and density dependent effects on
worm fertility and mortality. We have also addressed diagnostic data
uncertainty. New calibration procedures have now been developed and
tested with data collected from several endemic areas. This has allowed
us to estimate the essential biological and environment parameters of
Schistosoma infection in structured population groups, and apply our
model to analyze probable outcomes of control interventions in different
settings. The new transmission model will next be implemented by
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the ongoing Schistosomiasis Consortium for Operational Research and
Evaluation (SCORE) project for comparison trials of several proposed ‘cost-
effective’ integrated control strategies.

LONG-TERM EFFECT OF MASS CHEMOTHERAPY,
TRANSMISSION AND RISK FACTORS FOR SCHISTOSOMA
MANSONI INFECTION IN VERY LOW ENDEMIC
COMMUNITIES OF VENEZUELA

Adriana Tami', Stefanie Hofstede?, Genevieve van Liere?, Diana
Ballén3, Renzo N. Incani*

'Department of Medical Microbiology, University of Groningen, University
Medical Center Groningen, Groningen, Netherlands, *Faculty of Earth and
Life Sciences, Free University of Amsterdam, Amsterdam, Netherlands,
*Unidad de Trematodiasis, Centro de Microbiologia y Biologia Celular,
Instituto Vlenezolano de Investigaciones Cientificas, Altos de Pipe,

Edo. Miranda, Bolivarian Republic of Venezuela, “Departamento de
Parasitologia, Facultad de Ciencias de la Salud, Universidad de Carabobo,
Valencia, Bolivarian Republic of Venezuela

The prevalence of Schistosoma mansoni infection in Venezuela has
changed from high to low mostly due to successful control activities
including mass chemotherapy and molluscicide applications. This study
examined the impact of mass chemotherapy on Schistosoma mansoni
transmission and risk factors for infection 12 years after administration

of praziquantel in Venezuela. Two relatively isolated rural communities
where studied, one with snail control (Manuare) and the second without
(Los Naranjos). A cross-sectional survey of randomly selected households
included 226 (Manuare) and 192 (Los Naranjos) consenting participants.
Schistosoma mansoni prevalence was determined using a combination

of coprological (Kato-Katz) and serological (circumoval precipitin test,
alkaline phosphatase immunoassay and Western blot) tests. Data on
epidemiological and socioeconomic risk factors were obtained through
individual structured interviews. Univariate analysis and multivariate logistic
regression models identified independent risk factors for infection. Water
sites were examined for the presence of Biomphalaria glabrata snails. Only
one participant was positive by coprology. The overall prevalence according
to the combined tests was 32.7% in Manuare and 26.6% in Los Naranjos.
A lower prevalence (12.7% in Manuare and 13.2% in Los Naranjos) was
found in children <12 years of age representing those born after mass
chemotherapy. Variables associated with infection in both communities
were older age (>25 years), contact with specific water sites, and being

a farmer/non-specialized worker. In conclusion, mass treatment with
praziquantel applied once to endemic communities led to an important
and long-lasting sustained reduction of S. mansoni infections independent
of the application of snail control. A degree of low active transmission of
S. mansoni persisted in the treated areas which was associated with similar
factors in both communities.

SCHISTOSOMAISIS PREVALENCE IN RELATION TO THE
PROXIMITY OF LAKE MALAWI

Jane M. Whitton', Samuel Jemu?, Fiona Fleming', Sarah
Knowles'

'Schistosomiasis Control Initiative, Imperial College London, London,
United Kingdom, ?Malawi Ministry of Health, Lilongwe, Malawi

Large freshwater bodies such as the great lakes of East Africa have

long been considered key areas of transmission for schistosomiasis.

Lake Malawi in particular is used as an example to highlight the risks of
schistosomiasis and hot spot areas for transmission. To date there has
been no study which evaluates the relationship between living in close
proximity to Lake Malawi and risk of infection, or how the lake contributes
to transmission within the country. Here we present findings from the
re-assessment of five lakeshore districts which have benefitted from four
rounds of preventive chemotherapy with praziquantel from the Ministry
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of Health. These districts were targeted initially due to the presumption
they are at greater risk of transmission. This survey was conducted firstly
to identify the areas at greatest risk of infection, secondly to establish

the relationship between prevalence of schistosomiasis and living in
proximity to the lakes and finally the future frequency of treatment in

line with World Health Organisation recommendations. A total of 2440
children from 75 schools were sampled. Fifteen schools from each of the
five lakeshore districts were selected by stratifying distance to lake 0-5
kilometres (km), 5-15km and >15km. Thirty children from each school, 15
boys and 15 girls, aged 10-14 years were randomly selected and tested for
Schistosoma haematobium using urine filtration and S. mansoni by Kato
Katz. Probability of infection with either S. haematobium or S. mansoni,
in relation to both school level characteristics, including proximity to the
lake, as well as pupil characteristics such as age, sex and treatment with
praziquantel in the last year were assessed. Overall 9.0% were infected
with S. haematobium and 5.2% with S. mansoni varying dramatically

by district; 4.85%(95% Cl = 0-9.77) in Nkhata Bay to 22.46%(95% Cl

= 9.48-35.44) in Zomba despite previous rounds of treatment. Contrary
to previous findings, S. mansoni was found to have a significantly higher
prevalence as you move away from the lake (OR=0.33, 95% C| 0.11-
0.97). This relationship was not consistent across species or between

the districts accentuating the hazards of predicting at-risk areas based

on the presence of large water bodies. This study has highlighted the
need for comprehensive mapping during decision making for treatment
strategies, in this case within Malawi, due to the heterogeneous nature of
schistosomiasis infection.

ASSESSMENT OF MASS TREATMENT FOR SCHISTOSOMIASIS
IN KWAZULU - NATAL PROVINCE, SOUTH AFRICA

Ana Randjelovic’, Synne Gronvold Fronas', Mavis Munsami?,
Jane Dene Kvalsvig?, Siphosenkofi Gift Zulu?, Andile Maphumulo?,
Eyrun Floerecke Kjetland?, Leiv Sandvik®, Myra Taylor?, Svein
Gunnar Gundersen®

'Faculty of Medicine, University of Oslo, Oslo, Norway, ?°Department of
Health, Ugu District, Port Shepstone, South Africa, *Discipline of Public
Health Medicine, Nelson R. Mandela School of Medicine, University of
KwaZulu-Natal, Durban, South Africa, “Centre for Imported and Tropical
Diseases, Department of Infectious Diseases Ullevaal, Oslo University
Hospital, Oslo, Norway, *Department of Biostatistics, Epidemiology and
Health Economics, Oslo University Hospital, Oslo, Norway, °Research
Department, Sorlandet Hospital HF Kristiansand, Norway

It is estimated that 700 million people worldwide and 5.2 million people
in South Africa are in need of annual treatment for schistosomiasis.

In accordance with current policy, a Department of Health (DoH) in
KwaZulu-Natal Province, South Africa, aimed to reach 75 percent
treatment coverage in a mass treatment campaign (MTC) of schools in

a schistosomiasis-endemic area. A cross-sectional study was designed

to explore the implementation, coverage, challenges and limitations of

a DoH MTC in a middle income country. The study was conducted by
exploring nurses’ and research team records, school enrolment lists and
parental consent forms. Slightly more than 10 000 learners in 43 primary
and high schools were treated, achieving treatment coverage of 44.3%.
A median of two schools per day were visited over the course of 39 days.
We found that older learners, being male and being in a large school were
independent significant predictors for low treatment coverage. Our results
indicate that coverage would likely increase through improved consent
procedures and repeated schools visits. Further information is needed

on how to increase compliance in teenagers, males and pupils in large
schools.

PERFORMANCE OF MICROHEMATURIA IN THE DETECTION
OF SCHISTOSOMA HAEMATOBIUM IN CHILDREN FROM
BENGO, ANGOLA

Miguel Brito, Clara Mirante, Sofia Moura, Isabel Clemente,
Teresa Ganga, Catarina Alexandre, Graciete Zumbua

CISA - Health Research Centre in Angola, Caxito, Angola

Urinary schistosomiasis is endemic in Angola and for effective control
measures, an efficient, quick and cheap means of diagnosis should be
incorporated. The use of reagent strips for detecting microhematuria

has long been recommended as a cheap and accurate proxy for
schistosomiasis diagnosis. However, their performance levels do vary
according to the underlying population prevalence. Moreover, whether
or not these methodologies still turn in good performances after mass
treatment with Praziquantel also needs determining. A cross-sectional
study of children was completed to evaluate the performance of
microhematuria in detecting Schistosoma haematobium infections in
Bengo, Angola, both before treatment with praziquantel and then again
in the follow-up (1 month and six months after treatment). Urine samples
from 504 children were tested for microhaematuria with Combur-Test
(Roche) reagent strips followed up by egg microscopy analysis. A total of
277 boys and 227 girls were analyzed at the baseline with 400 from this
sample reanalyzed one month after treatment and 419 six months after.
The prevalence of the infection was 64.5% in the sample area, classifying
this area as of high prevalence. One month after treatment the prevalence
was 29.5% while six months later the rate stood at 45.1%. The
application of reagent strips was found to vary both in terms of sensitivity
(90.8% at the baseline, 66.1% one month after and 81.5% six months
after) and in specificity (69.3% at the baseline, 76.6% one month after
and 79.1% six months after). There were no significant differences in the
gender based performance. A significant correlation was found between
the intensity of infection and the concentration of hematuria in all three
samples (r=0.620; r=0.434 ; r=0.419, p<0.001, respectively). Recourse

to urine strips in community studies, in endemic areas, where resources
and specialized diagnostic methodologies are scarce, thus presents itself
as an easy and economic technique with good sensitivity and specificity.
Moreover, this method makes possible highly precise estimates of the
degree of intensity of S. haematobium infection.

SCHISTOSOMIASIS AND SOIL-TRANSMITTED HELMINTHES
REMAPPING SURVEY IN THE REPUBLIC OF YEMEN

Dhekra A. Annuzaili', Michael D. French', Abdulhakim Ali Al-
Kohlani?

'Imperial College, London, United Kingdom, 2Ministry of Public Health and
Population, Sanaa, Yemen

Schistosomiasis or Bilharzia (both uro-genital and intestinal) and soil-
transmitted helminths (STHs) are widespread in the Republic of Yemen
with an estimated 3 million people (of the total population of 24 million)
infected with schistosomiasis and a similar number with STH The Yemen
Ministry of Public Health and Population have completed three years of
the current six year programme (2010-2015) to control schistosomiasis
and STHs nationwide Following two/three treatment rounds, a nationwide
remapping survey have been conducted and led by local researchers at
the Parasitology Department at the University of Sana’a The aims of the
remapping are to update the map of the distribution of SCH and STH

in the country, to set the treatment approach for the remainder of the
current programme, and to inform the need for future control activities,
including those that may help aim for elimination of infection. As part of
the remapping surveys approximately 90,000 school-aged children from
2,600 schools from 333 districts in the country were surveyed between
March and May 2014 Hemoglobin levels have also been recorded from
all these individuals in order to provide the richest dataset on anemia ever
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collected in the country The results of these surveys will be presented and
discussed, against the backdrop of the significant operating challenges
experienced in Yemen.

FEMALE GENITAL SCHISTOSOMIASIS: MORPHOLOGIC
CHARACTERISTICS OF ABNORMAL BLOOD VESSELS

Sigve D. Holmen', Elisabeth Kleppa', Hashini N. Galappaththi?,
Kristine Lillebg’, Fritz Albregtsen’, Mathias Onsrud’, Eyrun F.
Kjetland?

"University of Oslo, Oslo, Norway, ?Oslo University Hospital, Oslo, Norway

Female genital schistosomiasis (FGS) manifests with deposition of
Schistosoma haematobium eggs in the genital mucosa. This results in the
appearance of sandy patches and abnormal blood vessels. The former
manifestation is considered pathognomonic to the disease whereas the
significance of the latter is still unknown. In the literature, the blood
vessels have been described as reticular, branched, circular, convoluted
(cork-screw shaped) and having uneven calibre. In this study we wanted
to analyse these features objectively using computer image analyses

on morphology. In a study on young women with FGS in South Africa,
we selected colposcopic images in which the clinicians had indicated

the presence of abnormal blood vessels (n = 29) characteristic of FGS.

An equal number of negative endemic controls was selected based on
clinical findings. Data on blood vessel morphology was extracted using
computer image analysis. The morphologic features were analysed by
fractal dimensions (a measure of complexity), identification of closed loops
(circularity), clusteredness (distance between vessels), number of vessels
and size of vessels. We found that vessel size, clusteredness and circularity
were significantly associated with the clinician’s identification of abnormal
blood vessels (p = 0.036, p = 0.046 and 0.049, respectively). However,
we found no association with fractal dimension (p = 0.957) or number of
vessels (p = 0.889). Using clusteredness alone, it was possible to classify
the images with a precision of 72.4 %. Adding vessel size or circularity

to the classification model did not improve the precision. Automated
computer analysis of blood vessels can help decipher the specific features
of abnormal blood vessels in FGS. Furthermore, this could possibly be used
as part of a diagnostic tool based on image analysis. Further studies are
required to look at other morphologic features of abnormal blood vessels
in FGS, such as open loops (semi-circular structures) and uneven calibre.

THE ROAD TOWARDS SUSTAINABLE CONTROL OF
SCHISTOSOMIASIS IN THE DEMOCRATIC REPUBLIC OF
CONGO: PRE-ASSESSMENT OF STAFF PERFORMANCE AND
MATERIAL RESOURCES IN ENDEMIC REGIONS.

Liliane Mpabanzi', Sylvie Linsuke?, Joule Madinga', Sylvain
Nundu?, Pascal Lutumba?, Katja Polman’

'Institute of Tropical Medicine, Antwerp, Belgium, ?Institut National
de Recherche Biomédicale, Kinshasa, Democratic Republic of Congo,
Kinshasa, Democratic Republic of the Congo

Schistosomiasis is a poverty-related disease affecting more than 200
million people in developing countries, 85% of them in Sub-Saharan
Africa. Since a long time, schistosomiasis has been known to be endemic
in certain provinces of the Democratic Republic of Congo. However,
recent or hard figures to support these observations are not available, and
the most recent national prevalence data available were generated over
30 years ago. Recently, the Ministry of Health adopted a national plan
against schistosomiasis. For this program to be implemented in an efficient
and sustainable way, data on schistosomiasis in the DRC urgently need

to be updated. The present study assessed the knowledge and practice

of health staff on schistosomiasis as well as the availability of material
resources for diagnosis and management of schistosomiasis in two
endemic provinces in the DRC. We performed structured interviews with
staff from 35 health care facilities in 9 health zones (HZ) of Kinshasa and 2
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HZ in Bas-Congo. Schistosomiasis was reported to be present in all of the
included HZ. Health workers could name the most important symptoms

of schistosomiasis such as bloody diarrhea and hematuria. Interestingly,
health workers in rural Bas-Congo were more accurate than those in urban
Kinshasa in citing more advanced/long term symptoms of schistosome
infection such as ascites and hematemesis. Kato-Katz and urine filtration
were not available in any of the health facilities. Diagnosis and treatment
mainly relied on reported symptoms. Knowledge on schistosomiasis

did not differ between rural Bas-Congo and urban Kinshasa. Fees for
consultation, diagnosis and treatment however, were three times higher

in Kinshasa than in Bas-Congo. Diagnosis of schistosomiasis in health care
facilities in Bas-Congo and Kinshasa is mainly symptom-based. Though
knowledge on schistosomiasis among health staff appears sufficient,
substantial efforts still have to be made to improve the availability of
diagnostic tools and treatment. Reinforcement of the wavering health
system would be the first step on the challenging road towards sustainable
control of schistosomiasis in a country fighting a heavy burden of
schistosomiasis and many other neglected tropical diseases.

HIGH PREVALENCE OF SCHISTOSOMA MANSONI IN THE
HEALTH ZONE OF KASANSA, DEMOCRATIC REPUBLIC OF THE
CONGO

Sylvie Linsuke’, Sabin Nundu', Sylvain Mupoyi?, Rodin Mukele?,
Faustin Mukunda?, Madeleine Kabongo?*, Raquel Inocéncio da
Luz®, Jean-Pierre Van Geertruyden®, Marc Van Sprundel®, Marleen
Boelaert’, Katja Polman’, Pascal Lutumba®

'Institut National de Recherche Biomédicale, Kinshasa, Democratic
Republic of the Congo, 2Programme National de Lutte contre la Bilharziose
et Parasitoses Intestinales, Kinshasa, Democratic Republic of the Congo,
3University of Kinshasa, Kinshasa, Democratic Republic of the Congo,
“Georgia State University, Atlanta, GA, United States, *University of
Antwerp, Antwerp, Belgium, °University of Kinshasa, Antwerp, Belgium,
“Institute of Tropical Medicine, Antwerp, Belgium, éInstitut National de
Recherche Biomédicale/UNIKIN, Kinshasa, Democratic Republic of the
Congo

School-aged children suffer the most from Schistosomiasis infections

in Sub Saharan Africa due to poverty and limited sanitary conditions.
Surveillance of disease burden is recommended and 20-year-old prevalence
data needed urgent updating in the Democratic Republic of Congo.
Epidemiological and parasitological study was carried out in 2011 in
Health zone of Kasansa in Democratic Republic of Congo. Six health areas
were included in the study. In each health area, one primary school was
selected. Kato-Katz and direct microscopy examinations were performed
in school-aged children. High Schistosoma prevalence levels (82.7%) were
found in the Health Zone of Kasansa and certain study areas presented
prevalence levels reaching nearly 100%. These results demonstrate that

S. mansoni infection is a bigger problem than anticipated and there is an
urgent need to implement effective control measures.

COMPARATIVE STUDY OF THE ACCURACY OF DIFFERENT
TECHNIQUES FOR THE LABORATORY DIAGNOSIS OF
SCHISTOSOMIASIS MANSONI IN LOW ENDEMICITY AREAS

Maria Cristina Carvalho Espirito-Santo
Faculdade de Medicina da Universidade de Sdo Paulo, Sdo Paulo, Brazil

Schistosomiasis constitutes a major public health problem, and estimates
suggest that 200 million people are infected worldwide. Barra Mansa,
Rio de Janeiro State, Brazil, has an estimated prevalence of 1%. Areas
of low endemicity (ALE) represent a new challenge for the helminth
control because infections occur with low parasite load (<100 eggs

per gram of feces), causing a decrease in sensitivity of parasitological
techniques. To compare the performance of the techniques of Kato-Katz
(KK), Hoffman, Pons and Janer (HH), ELISA-IgG and ELISA-IgM, Indirect
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Immunofluorescence Technique (IFT) and gPCR technique in samples

of serum and feces (qPCR in feces and serum) using the Circumoval
Precipitin Test (COPT) as reference. An epidemiological survey, in a
randomized sample of residents in five neighborhoods of Barra Mansa/RJ
was undertaken to obtain stool and sera samples. A cross-sectional study
conducted from April to December 2011, using a probabilistic sampling
that collected 610 fecal samples and 612 serum samples. The laboratory
diagnostic techniques used were: KK and HH, ELISA-IgG and ELISA-IgM,
IFA-IgM, COPT, qPCR-feces and qPCR-serum. We obtained the following
results from different diagnostic techniques: KK and HH, 0.8% (n=5);
ELISA-IgG, 11.6% (n=71); ELISA-IgM, 21.4% (n=131); IFA-IgM 15.8
(n=97); RPO 5.4% (n=33); gPCR-feces, 9.8% (n=60) and qPCR-serum,
1.5% (n=9). ELISA-IgM (21.4%) presented the highest positivity while the
techniques of HH and KK were the least sensitive to indicate the presence
of infection (0.8%). In comparison with COPT, except for gPCR-serum, all
other techniques showed a statistically significant difference in positivity
(p<0.05) and high accuracy (from 82% to 95.5%). The lack of adequate
surveillance in areas of low endemicity of schistosomiasis may turn them
into areas of medium and high endemicity. This study presents a control
perspective, pointing to the possibility of using these combined laboratory
tools in the diagnosis of schistosomiasis in low endemicity areas.

SCHISTOSOMIASIS IN DEMOCRATIC REPUBLIC OF CONGO: A
LITERATURE REVIEW OF THE LAST SIXTY YEARS DATA

Joule Madinga’, Sylvie Linsuke?, Liliane Mpabanzi?, Lynn Meurs?,
Kirezi Kanokabana®, Niko Speybroeck’, Pascal Lutumba?, Katja
Polman?

'Institute of Health and Society, Université Catholique de Louvain,
Brussels, Belgium, ?Institut National de Recherche Biomédicale, Kinshasa,
Democratic Republic of the Congo, 3Institute of Tropical Medicine,
Kronenburgstraat, Belgium

Since a long time, schistosomiasis has been known to be endemic in the
Democratic Republic of Congo (DRC). However, hard figures or detailed
epidemiological data are scarce, seriously hampering control. A literature
search was conducted in PubMed to identify relevant original articles
related to schistosomiasis in the DRC, published between January 1955
and January 2014. This was completed by non-peer-reviewed publications
and unpublished data from experts and researchers. Key indicators,
including the prevalence and intensity of infection, schistosomiasis-related
morbidity and the distribution of schistosome species were retrieved. The
search yielded 38 records, of which only 5 (13.1%) were published in the
last twenty years. Endemicity of schistosomiasis was described in regions
within 10 of the 11 provinces of DRC. Three species of Schistosoma

were reported: S. mansoni, the most widespread species, followed by S.
haematobium and S. intercalatum (Zaire or Congo strain), which has a
restricted distribution. They are co-endemic in many endemic areas, and
hybridization of S. haematobium and S. intercalatum has been reported
in Kinshasa. The prevalence of schistosomiasis varied greatly between
regions and, within these regions, between different villages ranging
from 0.6% up to 95%. In Kinshasa, the capital of the country, the level
of endemicity has declined to under 10% over the years and is currently
low. However, in rural areas, the endemicity is still either moderate or
high, with great intra-regional variability. Schoolchildren and mine workers
were the two most infected groups with, in some areas, prevalences
exceeding 90%. Hepatosplenomegaly, urinary tract lesions, anemia and
stunting were commonly reported in schistosomiasis endemic areas of
the DRC such as Bas-Congo, Kinshasa and Kasai. Still, the epidemiology
of schistosomiasis and its distribution have not been sufficiently explored
in the DRC. Data summarized in the present review are limited to certain
endemic areas only, most of them are simply outdated, and some present
methodological limitations. This review discusses the knowledge gaps
regarding schistosomiasis in DR Congo. It also highlights the need for
effective control strategies, as well as for updated epidemiological data
through well designed studies.

COMMUNITY PERCEPTIONS, ATTITUDE, PRACTICES AND
TREATMENT SEEKING BEHAVIOR FOR SCHISTOSOMIASIS IN
LAKE VICTORIA ISLANDS IN UGANDA

Narcis Kabatereine', Fiona Fleming?, Wangechi Thuo?, Tinkitina
Benjamin®, Edridah M. Tukahebwa?, Alan Fenwick?

'Schistosomiasis Control Initiative of Imperial College London, Kampala,
Uganda, ?Imperial College London, London, United Kingdom, *The Global
Network for Neglected Tropical Diseases, Washington, DC, United States,
“Vector Control Division, Kampala, Uganda

Over 200,000 people, most of them infected with Schistosoma mansoni
inhabit 150 islands in Lake Victoria in Uganda. Although a programme

to control the disease has been ongoing since 2003, its implementation

in islands is inadequate due to high transport costs on water. In 2011

and 2012, the Global Network for Neglected Tropical Diseases (GNNTD)
through Schistosomiasis Control Initiative (SCI) provided financial support
to ease treatment delivery on the islands and over that period, therapeutic
coverage has been increasing. We conducted a study with an objective

to assess community awareness of existence of the disease, its signs,
symptoms, causes and transmission, as well as attitude, practice and
health seeking behavior. This was a cross-sectional descriptive study which
used pre-tested interviewer administered questionnaire among purposively
selected individuals in schools, health facilities and communities. Frequency
distribution tables, graphs and cross-tabulations were the main forms of
data presentation. Our results showed that there are numerous challenges
that must be overcome to achieve effective control of schistosomiasis

in the islands. Many people especially young men are constantly on the
move from island to island in search for richer fishing grounds and such
groups are commonly known to miss treatment by mass chemotherapy.
Unfortunately case management in health facilities is very poor; health
facilities are few and understaffed mainly with unskilled personnel who
are overburdened by other illnesses such as malaria and HIV and the
supply of praziquantel in health facilities is inadequate. Furthermore,
sanitation is appalling, with no clean water and community knowledge
about schistosomiasis is low even among biomedical staff. Rather than
elimination, our results indicate that the programme should continue to
target morbidity control beyond the 2020s until preventive measures have
been instituted. The government should provide adequate trained health
workers and stock praziquantel in all island health facilities.

SURVIVAL AND GROWTH OF VIBRIO CHOLERAE,
ESCHERICHIA COLI AND SALMONELLA SPP. IN WELL WATER
MICROCOSMS

Moussa Djaouda’, Bouba Gaké?, Daniel Ebang Menye', Serge
Hubert Zébazé Togouet?, Song Liang*, Moise Nola*, Thomas
Njiné?, Thomas Njiné?

"University of Maroua, Maroua, Cameroon, ?Centre Pasteur du Cameroun,
Annexe de Garoua, Garoua, Cameroon, *University of Yaoundé 1,
Yaoundé, Cameroon, “University of Florida, Gainesville, FL, United States

Faecal contamination of drinking water is believed to be responsible

for recurrent cholera outbreaks and many other waterborne diseases

in north-Cameroon. However, very few studies report the isolation of
faecal bacteria from drinking water in this region. Little is also known
about the survival and growth of bacterial pathogens in well water,
largely consumed by local populations. The ability of strains of faecal
bacteria (Vibrio cholerae, Escherichia coli ATCC 25922 and four strains
of Salmonella isolated respectively from well water, pig, poultry, and
human urine in Garoua) to survive or grow in well water microcosms
was compared. Water samples were obtained from two wells in Garoua
(north-Cameroun). Autoclaving at 121°C for 15 min and filtration
through 0.2 um filter were used to make microcosms. Microcosms were
constituted of unfiltered-autoclaved-; filtered-non-autoclaved- and filtered-
autoclaved well waters. Bacterial strains were inoculated at initial cell
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concentration of 3 Log10CFU/ml. All strains were able to survive/grow

in used microcosms, and a maximal concentration of 5.61 Log10CFU/mlI
was observed. Survival abilities were strain-and-microcosm-dependent.
The declines were more pronounced in filtered-non-autoclaved water
than in the other microcosms. E. coli and Salmonella sp (Poultry strain)
lowered to undetectable levels (<1Log10CFU/ml) after two days of water
storage. Vibrio cholerae decreased over time but surviving cells persisted
for longer in filtered-non autoclaved water from well W1 (1.91 Log10CFU/
ml) and well W2 (2.09 Log10CFU/ml). Competition for nutrients and/or
thermolabile anti-microbial substances synthesized by “ultramicrocells”
or by the autochthonous bacteria retained by the filter might affect the
bacterial survival.

HOUSEHOLD AIR POLLUTION AND ITS RESULTANT HEALTH
EFFECTS IN RURAL KENYAN WOMEN

Diana Menya
Moi University, Eldoret, Kenya

Household air pollution caused by the burning solid fuels for cooking
and heating, is a major cause of respiratory morbidity for nearly a third
of the world’s population. 84% of Kenyan households use solid fuels

for cooking. Studies have suggested that reducing HAP may improve
respiratory health in women and children. We conducted a stove
intervention trial to evaluate the respiratory benefits of reducing HAP by
replacing traditional stoves with fuel-efficient, low emission local stoves.
We conducted a pre-post intervention trial in 50 randomly selected
households in Western Kenya. Fifty women aged over 18 years, willing
to allow a home assessment for HAP, accept a new improved stove,

and spending at least 4 hours per day in the cooking area of the house
were enrolled. One month before stove replacement demographic,
smoke exposure, respiratory morbidity and cooking practices data were
collected also direct observations and measurements of cooking spaces.
Spirometry with bronchodilator challenge, blood pressure, oximetry,
hemoglobin and anthropometry were conducted also 24-hr mean PM2.5
levels using the pDR1000 passive sampler; Relative Humidity using HOBO
data logger and 24-hr mean CO using Easylog USB CO Monitor. We
designed, fabricated and replaced traditional stoves with the Eldoboma
stove. It is inexpensive, durable dependable and locally acceptable. It
was found to have very low emissions of PM 2.5 and CO in laboratory
testing. Mean age of the women is 34 years, 94% are married and 74%
are farmers. Mean years of education is 9. They started cooking at the
mean age of 13.6 and had spent an average of 20 years cooking. They
cooked an average of 3 meals daily. Thatch (56%) and tin (44%) were the
most common type of roofing material. Mud and thatch was the most
common type of wall (52%). The kitchens had one permanently opened
door and window. None of the women were currently smoking. Exhaled
carbon monoxide was 4.3 ppm. Percentage of carboxyhemoglobin was
0.82% . Arterial carboxyhemoglobin saturation; 5.76%; Arterial Oxygen
saturation 96.12%, Perfusion Index 4.2%, systolic blood pressure 126.43
mmHg, and diastolic 80.8 mmHg. Kitchen PM2.5 was 8145.73 pg/m3
and Carbon Monoxide level was 55.76 ppm. At baseline, indoor levels

of PM2.5 and CO were much higher than in many prior studies of HAP.
Women spending >4 hours in poorly ventilated kitchens using a traditional
cookstove had abnormally high levels of SpCO, likely due to HAP exposure.

INTEGRATING WATER, SANITATION AND HYGIENE WITH
COMMUNITY-BASED NUTRITIONAL COUNSELING IN FOND
DES BLANCS, HAITI, 2013-2014

Janell Routh', W. Roodly Archer', Rachel Bedenbaugh?, Taryn
Silver?, Mirielle M. Henry?, Joseline P. Marhone?, Efua Gyan?, Eric
Mintz', Barbara J. Marston’, Daniel Lauture*, Samuel Bernard?,
Miliane Clermont?

"Centers for Disease Control and Prevention, Atlanta, GA, United States,
2St. Boniface Haiti Foundation, Fond des Blancs, Haiti, *Ministry of Public
Health and Population, Port au Prince, Haiti, “UGE Port au Prince, Haiti

Reducing the burden of malnutrition through community-based nutritional
counseling programs has shown promising impact in Haiti and worldwide.
In Haiti, the prevalence of acute malnutrition is low (4.1%), but chronic
malnutrition, based on rates of stunting, remains high (23.4%). Poor
water, sanitation, and hygiene (WASH) conditions worsen malnutrition:
9% of the population has piped water, 36% of the population travels >
30 minutes to retrieve drinking water and 63% of households in rural
areas have an unimproved or no toilet. Insufficient water and sanitation
infrastructure contributed to the rapid spread of epidemic cholera in

Haiti in 2010 and to its subsequent persistence. To reduce the risk of
cholera and other diarrheal diseases and to educate mothers about locally
available nutrition, we integrated a 2-week community-based nutritional
counseling program for undernourished children <5 with distribution

of WASH education and kits (safe water container, a household water
chlorination product [Aquatabs], and soap). During three monthly home
visits, community health workers emphasized educational messages,
collected anthropometric data, and distributed refills of soap and
Aquatabs. We surveyed 103 families before program implementation. At
baseline, 86 (84%) families used an improved water source for drinking,
96 (93%) had ever tried a water chlorination product, and 60 (58%)

had no toilet facilities. All 103 (100%) families demonstrated correct
handwashing procedures. While 95 (92%) reported using chlorine product
that day, only 7 (7%) of baseline water samples contained residual free
chlorine. In 288 monthly follow-up visits completed in the first half of the
6-month follow-up period, 177 (60%) of water samples contained residual
chlorine. This evaluation suggests that the integration of community-based
nutritional counseling and WASH incentives is feasible and acceptable, and
may help motivate improved WASH behaviors.

DETERMINANTS OF PESTICIDE EXPOSURE AND
NEUROBEHAVIORAL IMPACT OF SUBSISTENCE FARMERS IN
THE GAMBIA

Jaime Butler-Dawson, Peter S. Thorne
University of lowa, College of Public Health, lowa City, IA, United States

Pesticide use greatly impacts the health of agricultural communities,
including both beneficial and detrimental impacts. There is increasing
concern regarding the widespread use of pesticides and their potential
impacts on public health. Acute high-level exposures to certain insecticides
have well-known adverse neurobehavioral (NB) effects. Chronic exposures
have more subtle effects which are harder to measure and evidence

is limited on the NB aspects of low-level exposures to insecticides.

We assessed levels of chronic pesticide exposure and effects on NB
performance of subsistence farmers. NB tests were administered to rural
residents in the Upper River Region of The Gambia. Participants (N=158,
ages 18 - 40 years) completed eight NB tests to assess attention, memory,
response speed, and coordination. Questionnaires were administered to
participants on sociodemographic characteristics and agricultural and
home pesticide use. Among participants who had ever directly used
agricultural pesticides (N=77, 58%), practices that were potentially main
determinants of pesticide exposure were duration and frequency of use,
lack of personal protective equipment use (58%), mixing techniques (bare
hands/leaves, 27%, and jerry can, 22%), application methods (hands,
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40%, and hand-held sprayer, 23%), and hygiene practices (not bathing or
changing clothes after use, 42%, and not washing hands before eating,
42%). These exposure determinants were weighted individually by six
subject matter experts to create exposure scores that included frequency
and duration of use to estimate exposure levels of participants. The
average age of the studied population was 28 years and 48% of males
and 63% of females had never been to school. Females had statistically
significant higher exposure scores than males and certain ethnicity groups
had statistically significant higher exposure scores. The results of such
studies are critically important especially in developing countries where
adverse health effects could be the greatest due to lack of protective
measures and regulations.

RAINWATER CATCHMENT AND PURIFICATION SYSTEM FOR
IMPOVERISHED COUNTRIES

Katelyn Boone', Lucas Potter', Kristina Kelly', Viktoria L.
Pretzman', Christopher Hagerty-Hoff!, Anathea Pepperl', James T.
McLeskey', Michael P. Stevens?

'Virginia Commonwealth University, Richmond, VA, United States, ?Virginia
Commonwealth University Medical Center, Richmond, VA, United States

Access to clean drinking water is one of the principle health needs faced
by people living in rural Honduran communities. In a survey done by
Virginia Commonwealth University’s Global Health and Health Disparities
Program (GH2DP), in one rural community (Lomitas) only 22% of
respondents (11/50) had access to private water faucets. The majority
of respondents obtained their water directly from the river (62% or
31/50). According to GH2DP’s microbial testing, the river does not meet
the drinking water standards set forth by the World Health Organization
(WHO). VCU's chapter of Engineers Without Borders (EWB) has created
a rainwater catchment system to allow individual households in Lomitas
to collect clean drinking water that meets or exceeds the drinking water
standards set forth by the WHO. The goal is to deploy a system that can
be set up and maintained by local inhabitants without extensive training.
This novel, clean-drinking water apparatus is sustainable and comprised
of inexpensive and readily available materials such as tarps, water hoses,
polyvinyl chloride (PVC) pipes, and polyethylene terephthalate (PET)
bottles. We are currently studying the rigor of our rainwater catchment
system through exposure to several extreme environmental conditions,
through assessment of possible microbiological hazards, and through
the determination of potential effectiveness for rural communities with
sufficient rainfall.

POST-EARTHQUAKE DRINKING WATER SURVEILLANCE IN
THE OUEST DEPARTMENT OF HAITI DURING THE GREAT
HAITIAN CHOLERA EPIDEMIC: THE MODERN DAY JOHN
SNOW

Thomas A. Weppelmann
Emerging Pathogens Institute, Gainesville, FL, United States

The 2010 earthquake in Haiti led to thousands of deaths, destruction

of drinking and waste-water infrastructure and displacement of millions
into temporary camps with little sanitation and hygiene. Even worse,

the introduction of Vibrio cholera in October, 2010 resulted in a massive
cholera outbreak that spread rapidly throughout Haiti. Once it was
recognized that many displaced persons lacked access to water and the
outbreak likely resulted from consumption of contaminated surface water,
thousands of wells were installed by Non-Government Organizations.
However, despite an ongoing epidemic, no water quality data was
collected from these wells to verify their safety. To determine if the wells
were a source of exposure, 359 sources of drinking water in the Leogane
flood basin, located at ground zero of the earthquake, were screened
for V. cholerae and fecal coliform bacteria. While no toxigenic strains of
V. cholerae were identified, non-toxigenic V. cholerae was isolated from

six water sources. Of these, all contained fecal coliforms and displayed
significant clustering near the major highway, which was hypothesized

as a major route of dissemination the cholera outbreak. Over 80% of
unimproved water sources (WHO classification) had the presence of fecal
coliforms along with 25% of the recently installed improved water sources,
which showed increases in contamination after hurricane Sandy. This
study provides evidence that the source of transmission was most likely
from person to person and from consumption of surface water sources,
which our research group has recently identified to be contaminated with
toxigenic V. cholerae O1. The results also suggest that while drilling wells
in emergency situations is a necessity, the long-term sustainability of those
wells will likely require the support from the national government in the
form of monitoring maintenance, and not by a fragmented patchwork

of NGOs. If V. cholerae has become endemic, improvements in water

and sanitation infrastructure might be the only way to eliminate the
transmission of cholera in Haiti.

INTRODUCTION OF INNOVATIVE LOW-COST FOOD BANKING
SCHEME AS A MEANS OF PREVENTING MALNUTRITION
AMONG UNDER FIVE CHILDREN AMONG FARMERS IN
RURAL COMMUNITIES

Irene R. Moshi, Emmanuel Kaindoa, Elihaika Minja, Fredros
Okumu

Environmental Health and Ecological Sciences Thematic Group, Ifakara
Health Institute, Ifakara, United Republic of Tanzania

Malnutrition among other health problems in under-five children,
contributes about 50% of all child mortality in Sub-Saharan Africa.
Malnourished child during the first five years of his/her life leads to slowed
physical and mental development. A child’s physical growth, cognitive
development and overall performance depend much on feeding of the
child during the first five years. This is a preventable condition, among
other solutions food security within the household is among them. So we
intend to introduce the use of low-cost food banking schemes as a means
of reducing and preventing malnutrition among children during their first
five years. We intend to conduct cross sectional study in five villages with
a sample 50 households among farming communities. Mothers and care
givers will be recruited from the houses that have under five children.
Malnutrition diagnostic test will be performed to all children understudy
to get their status. Mothers and care givers will identify all food products
which are locally available then will be trained on nutritional foods for
children as well as proper feeding practices and food storage techniques.
Monitoring of food types given to the children, feeding patterns and food
availability within the household will be conducted. All this is to ensure
children get the required nutrients from the local available food products
within the areaFrom the provided training and knowledge sharing on
nutritious foods, feeding patterns and storage techniques, we expect the
following: 1) knowledgeable mothers and care givers on nutritional foods
for their children, 2) improved feeding pattern of under five children and
3) improved storage facilities from the locally available means to ensure
availability of at least 3 meals per day and food security within these
households. Actual results will be presented during the conference. In
conclusion. mothers and care givers knowledge on nutritional foods and
feeding pattern for children are among the important entities in reducing
child malnutrition without forgetting the role played by food security.

THE IMPACT OF HYDRATION ON COGNITION AMONG
SCHOOL CHILDREN: RESULTS FROM A RANDOMIZED
CONTROL TRIAL IN ZAMBIA

Victoria Trinies, Matthew Freeman
Emory University, Atlanta, GA, United States

Access to drinking water during the school day may improve children’s
ability to learn through the positive effect of hydration on attention,

astmh.org



concentration, and short-term memory. The link between dehydration
and lower cognitive performance has been well-established among

adult populations and among school children in high-income settings.
However, until recently this relationship has not been evaluated among
children in low-resource settings. We conducted a randomized control
trial to investigate the relationship between cognition, hydration, and
water consumption among children residing in a water-scarce setting. The
protocol for the study was adapted from a pilot conducted in Mali. We
visited five schools in Chipata province, Zambia, for one day each. Pupils
were randomly assigned within each school to receive either a bottle of
drinking water that they could refill throughout the day (water group,
n=149) or were not provided with supplemental water and could only
access drinking water that was normally available at the school (control
group, n=143). We assessed hydration in the morning and afternoon
using urine specific gravity (USG) measured with a portable refractometer.
Children were considered dehydrated if their USG exceeded 1.015.

In the afternoon, we administered six cognitive tests to assess short-

term memory, concentration, visual attention, and visual motor skills.
Independent samples t-tests were used to compare cognitive test scores
between the water and control groups, and linear regression was used

to compare hydration level and cognitive test score. Mean morning USG
was 1.018 for both water and control groups. Afternoon USG increased
among the control group (1.022) and decreased among the water group
(1.006). Mean scores for one of the cognitive tests were significantly
higher among the water group. There was no significant difference in
mean scores between the water and control groups for any other test,
and there was no significant correlation between afternoon USG and

any test scores. Results show that moderate dehydration among school
children is prevalent and increases throughout the day in the absence of
supplemental water, and increased access to water decreases dehydration
prevalence. There is some evidence that hydration improves cognitive test
performance, but we found no clear association.

THE IMPACT OF SCHOOL-BASED WATER, SANITATION AND
HYGIENE IMPROVEMENTS ON THE PRESENCE OF BLOOD
ANTIBODIES FOR ENTERIC AND NEGLECTED TROPICAL
DISEASES AMONG SCHOOL CHILDREN IN MALI

Anna Chard, Victoria Trinies, Howard Chang, Matthew Freeman
Emory University, Atlanta, GA, United States

The role of improvements in water, sanitation, and hygiene (WASH) on
the reduction of enteric and neglected tropical diseases among children
and adolescents is well supported. However, health impact evaluations of
WASH interventions in low-resource settings are limited by the existing,
and often biased, expensive, or laborious methods and tools used to
measure diarrheal and NTD incidence. We piloted a novel, objective
method for evaluating the impact of school WASH improvements on
enteric and neglected tropical diseases incidence among pupils in Mali.
Capillary blood in the form of dried blood spots (DBS) was collected from
400 students attending beneficiary schools of comprehensive school-
based WASH program (intervention), and 400 students attending schools
that did not receive any WASH improvements (control). Using a Luminex
multiplexing assay, we will analyze the DBS for blood antibodies for a
range of enteric and neglected tropical diseases. Levels of antibodies

will be compared between pupils in intervention and control schools to
provide biological evidence of the school WASH program impact on pupil
health. Data collection will conclude in May, and DBS antibody analysis will
be complete by June. Results from this pilot study will be used to assess
the feasibility of using the Luminex multiplexing assay to detect disease
incidence among school-aged children (SAC) - a novel age range for

this approach - to identify the leading pathogenic causes of enteric and
neglected tropical diseases among SAC, and to quantify the impact of a
comprehensive school WASH program on blood antibody levels among
SAC. Additionally, results may inform power and sample size calculations
for future research.

EFFECT OF SANITATION CONDITIONS AND HYGIENE ON THE
PREVALENCE OF ENTERIC PATHOGENS IN AN IMPOVERISHED
COMMUNITY IN THE PERUVIAN AMAZON

Jennifer L. Rice', Nikolai S. Tolstoy', Hannah Ross-Suits', Drake
Tilley?, Erik B. Lehman', David W. Craft’

"The Pennsylvania State University, Hershey, PA, United States, 2U.S. Naval
Medical Research Unit - 6, Lima, Peru

Diarrheal diseases are the fourth most common cause of death worldwide
and the second most important factor in global disease burden (WHO,
2011) and represent an important target for global health interventions.
Many enteric parasites are transmitted by the fecal-oral route via
waterborne sources and can lead to diarrhea or nutritional deficiencies.
We hypothesized the prevalence of the roundworms Ascaris lumbricoides
and Trichuris trichiura, and the protozoans Entamoeba coli, Giardia
species, and Cryptosporidium parvum is higher in households without
quality sewage treatment, treated water, proper water storage, and good
hand washing practices than in those households that have access to and
utilize these services and hygiene practices. We conducted this prospective
observational study in Belen, an urban, riverside slum in the Amazon
Basin in Iquitos, Peru. Interviews were used to assess source of drinking
water, water treatment, and sanitation practices and environmental
sanitation concerns as well as qualitative drinking water satisfaction.

Ova and parasite analysis of stool and total coliform determination of
drinking water was performed for each household surveyed. 64% of
stools sampled had 1 or more parasites, with A. lumbricoides, Giardia
spp., E. coli, T trichiura, and C. parvum at 34%, 18%, 14%, 8%, and
0% prevalence, respectively. Water source, water storage, and sanitation
methods were not associated with parasite infection or water coliform
presence. Water treatment method was significantly associated with E.
coli prevalence, as was the presence of cats near the household. Seeking
repeated treatment for diarrhea was also linked to E. coli infection.
Coliform contamination of drinking water was significantly correlated
with the number of children under 5 living in the household. These results
suggest that parasite infection is common in this community. Future
studies are needed to define the roles of drinking water, environmental
contamination, and microorganism carriage in the etiology of
gastrointestinal illness in this population.

THE VALUE OF FRAGMENTED FORESTS FOR MITIGATING
PATHOGENS IN SURFACE WATER IN RURAL UGANDA

Gail Emilia Rosen
University of Wisconsin Madison, Madison, WI, United States

While the value to human health of ecosystem services is well established,
questions remain regarding the scales at which these services operate.

In particular, it is not clear whether forest fragments provide the same
benefits to human health that are expected of undisturbed forests. One
crucial ecosystem service provided by intact forests is water filtration.

This process is highly relevant to human health, especially in the
developing world, where water treatment is often nonexistent and forest
fragmentation is common. This pilot study takes place in the region
bordering Kibale National Park in western Uganda, which was once
continuous forest; now, large swatches have been cleared for smallholder
agriculture, and only small fragments of forest remain. In the villages
surrounding these fragments, as in much of the developing world, lack
of clean drinkable water is a major public-health problem. These forest
fragments thus represent an ideal model system in which to examine

the potential of forest fragments to improve the quality of surface water
with regard to pathogens. To examine the effect of forest fragments on
water-borne pathogens, | sampled streams and wells inside, upstream and
downstream of representative fragments. Control samples were taken
from intact forest in the park. Along with basic water-quality data, three
complementary indicator systems of pathogen contamination (coliform
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bacteria counts; adeno- and polyomaviruses; and complete bacterial
metagenome analysis) provide a standard, well-established benchmark of
fecal contamination, a sensitive, source-species-specific indicator system,
and a snapshot of local bacterial communities. Preliminary findings indicate
a clear mitigating effect of forest fragments on loads of fecal coliforms

in surface water, while the effects on other quality indicators are more
complex. Such combinations of water-quality data with respect to land

use are uncommon and provide novel insights into connections between
human health and the altered environment.

THE BUMPED KINASE INHIBITOR, 1561, IS EFFECTIVE
AGAINST EXPERIMENTAL TOXOPLASMOSIS

Joseph S. Doggett’, Rama S. Vidadala?, Kayode K. Ojo?, Kasey L.
Rivas?, Dustin J. Maly?, Wes C. Van Voorhis?

"Portland Veterans Affairs Medical Center, Portland, OR, United States,
2University of Washington, Seattle, WA, United States

Toxoplasma gondii causes severe brain and eye disease. Current drugs for
T. gondii are limited by toxicity. Bumped kinase inhibitors (BKI) selectively
inhibit calcium-dependent protein kinases of the apicomplexan pathogens
T. gondiii, cryptosporidia and plasmodia. \We have recently shown that the
BKI, 1294, is metabolically stable, orally bioavailable and effective in a
mouse model of acute toxoplasmosis at 100 mg/kg and 30 mg/kg given
for 5 days. At the 63 annual meeting of the American Society for Tropical
Medicine and Hygiene, we will describe a BKI, 1561, that has greater
efficacy than 1294. In 2 independent experiments (n=8,) a one time oral
dose of 10 mg/kg given 48 hours after intraperitoneal T. gondlii inoculation
reduced the burden of infection of the Type 1 RH strain of T. gondii in the
brain and spleen by 72% and 99%, respectively, compared to a vehicle
only control. 1561 administered as a loading dose of 20 mg/kg followed
by 4 daily doses of 5 mg/kg reduced the level of T. gondii infection in
mice below the limits of detection (n=4.) Burden of infection in the brain
and spleen was evaluated with quantitative real time PCR. The burden

of infection was also evaluated in the peritoneal fluid with fluorescent
microscopy of RH strain T. gondii expressing yellow fluorescent protein and
was found to be reduced by 98% with a single oral dose of 10 mg/kg and
was below the limits of detection in the group of mice given 20 mg/kg
once followed by 5 mg/kg for 4 days (n=4.) The efficacy of 1561 is in part
due to its favorable pharmacokinetics. The serum concentration of a 10
mg/kg dose in mice is 4.7 uM after 24 hours and 3.61 pM after 48 hours.
The serum concentration of a 20 mg/kg dose at 24 hours was 11.05 uM.
These findings show that 1561 is highly effective against experimental
toxoplasmosis and is an outstanding candidate for further investigation as
an anti-Toxoplasma drug.

MULTIPLEXED RECOMBINASE POLYMERASE AMPLIFICATION
DETECTION OF INTESTINAL PROTOZOA USING LATERAL
FLOW STRIPS

Zachary Crannell’, Miguel M. Cabada?, Alejandro Castellanos-
Gonzalez?, Ayesha Irani®, Mauricio Rebolledo®, Clinton White?,
Rebecca Richards-Kortum!

'Rice University, Houston, TX, United States, 2University of Texas Medical
Branch, Cuzco, Peru, *University of Texas Medical Branch, Galveston, TX,
United States

Protozoan infections of Cryptosporidium, Giardia, and Entamoeba are
increasingly being recognized as important causes of diarrheal episodes
and are associated with growth and cognitive impairment. While each
is treatable, the treatments differ. However, the clinical presentations
are similar, underlying the importance of accurate diagnostics. Current
diagnosis relies heavily on stool smear, which even in the best hands

is neither sensitive nor specific. We have developed isothermal nucleic
acid amplification assays that can detect low-level infections as well as
PCR, but does not require expensive equipment that is often unavailable

in low-resource settings. The recombinase polymerase amplification
(RPA)- Cryptosporidium assay demonstrates a limit-of-detection (LOD)
comparable to or better than PCR (100 parasites/ml stool). Similarly the
RPA- Giardia assay has a LOD that compares well with established PCR
assays (1,000 parasites/ml stool). The RPA- Giardia assay was field tested
in the highlands of Peru using 111 stool specimens collected from rural
communities. For specimens containing low and medium concentrations
of DNA (90/111 specimens), the sensitivity was 93% and the specificity
was 94%. The RPA- Entamoeba assay is currently undergoing bench-top
testing and, like the other RPA assays, demonstrated a LOD equivalent to
the gold standard PCR. We are currently working on integrating the three
assays with our low-resource DNA extraction protocols to build a multiplex
assay that can detect all three parasites on a single lateral flow strip.

CRYPTOSPORIDIOSIS: EPIDEMIOLOGY AND CORRELATES OF
IMMUNITY IN BANGLADESHI CHILDREN

Poonum Korpe', Rashidul Haque?, A. S. Faruque?, Feiyang Nu',
Miao Lu', Abdullah Siddique?, Mamun Kabir?, Jennie Ma', William
A. Petri, Jr."

"University of Virginia, Charlottesville, VA, United States, ?International
Centre for Diarrhoeal Disease Research, Bangladesh, Dhaka, Bangladesh

.Cryptosporidiosis has been identified as a leading cause of moderate-to-
severe diarrhea in infants worldwide. Human immunity to Cryptosporidium
spp. is thought to be T-cell mediated, however acquired immunity

to this parasite has not been defined. The role of humoral immunity

has not been established, though our group has demonstrated the
protective effect of maternal breast milk IgA on breastfeeding infants in
Bangladesh. In this community-based prospective cohort study, we aim

to describe the natural history of Cryptosporidium spp. infection and
identify correlates of mucosal and humoral immunity in slum-dwelling
Bangladeshi children. Children were enrolled at birth and followed for
two years, with active surveillance for diarrheal illness. Stool samples were
tested for Cryptosporidium spp. using real time gPCR. Enzyme-linked
immunosorbent assay was used to test for serum anti- Cryptosporidium
IgG and fecal anti- Cryptosporidium IgA. Anthropometric measurements
were taken every 3 months. We followed 392 children from birth to age
two. Almost 80% of children had been infected with Cryptosporidium
spp. Asymptomatic infection (75% of children) was more common than
diarrheal infection (25% of children). Higher parasite burden, as measured
by quantitative real time PCR, was associated with diarrhea rather than
asymptomatic infection (T-test, p < 0.0001). Using multivariable regression
analysis, we found that children with asymptomatic Cryptosporidium spp.
infection during the first two years of life were significantly more likely

to have growth stunting at age two, compared to children who were
never infected (p = 0.035). Positive anti- Cryptosporidium serum IgG at

12 months of age was associated with lower risk of infection during the
second year of life (log-rank test, p = 0.033). No protective effect was seen
with positive fecal anti- Cryptosporidium IgA. We also found that over
90% of samples tested were of C. hominis subtype, which is consistent
with previous reports. In summary, the burden of Cryptosporidium spp.
infection in Bangladeshi children is largely subclinical, but is associated
with significant growth faltering. This is the first study to demonstrate
that Cryptosporidium spp. infection associated with diarrhea is related

to higher parasite burden. Our findings suggest that human immunity to
Cryptosporidium spp. may be acquired, which has important implications
for the potential for vaccine development.
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RNA-SEQ-BASED STRUCTURAL ANNOTATION AND
REGULATORY MOTIF DISCOVERY IN THEILERIA PARVA, AN
APICOMPLEXAN PARASITE OF CATTLE IN SUB-SAHARAN
AFRICA

Kyle Tretina', Hanzel T. Gotia', Joshua Orvis', Olukemi
O. Abolude!, Priti Kumari', Vishvaneth M. Nene?, Claudia
Daubenberger?, Richard P. Bishop?, Joana C. Silva'

'University of Maryland, Baltimore, Baltimore, MD, United States,
?International Livestock Research Institute, Nairobi, Kenya, *Swiss Tropical
and Public Health Institute, Basel, Switzerland

Understanding the biology of transmission, colonization and pathogenesis
is essential to the rational development of efficacious therapeutics and
vaccines against Apicomplexa parasites. Two critical steps that greatly
bolster this process are the full structural annotation of their genomes and
the identification of the full complement of transcription factor binding
sites. Many apicomplexans have high AT nucleotide content and gene-
dense genomes, which often thwart the accurate characterization of
gene structures and gene regulation. Transcriptional regulation remains
poorly understood in these pathogens, which are remarkable in their lack
of canonical transcription factors and regulatory motifs. With ever more
apicomplexan genomes being sequenced and annotated, including those
of human and livestock parasites, there is a need for novel approaches

to these issues. Theileria species are distinctive for their very high gene
density and apparent lack of enrichment for the binding site of AP2
transcription factors, believed to be principal transcription factors in
Apicomplexa. Therefore, Theileria parva is ideal as a model system for

the development of novel approaches to gene structure annotation and
of techniques that can give insight into transcriptional gene regulation in
Apicomplexa. RNA-seq technology is particularly well suited to address this
problem, providing the ability to identify the precise genomic coordinates
of the start and end of transcripts and of introns, as well as relative
expression levels. Leveraging RNA-seq data extensively, in standard and
novel ways, we re-annotated the T. parva genome, identifying 121 new
genes, altering 48% of the existing gene structures, and discovering

three regulatory motifs. Experiments are ongoing to identify additional
regulatory motifs and to determine the applicability of these approaches to
other Apicomplexa, such as Babesia and Cryptosporidium species.

PROFILING OF AGENTS AGAINST BABESIA DIVERGENS

Alexis Dziedziech Dziedziech', Bernina Naissant', Elizabeth A.
Lawrence’, Louis M. Weiss?, Laura Kirkman'

"Weill Cornell Medical College, New York, NY, United States, ?Albert
Einstein College of Medicine, New York, NY, United States

Babesiosis is a tickborne zoonotic disease found worldwide. There has
been a recent increase in both the total number of human cases as well as
the number of patients presenting with severe disease. The limitations of
established treatment regimens, especially in immunosuppressed patients,
are well recognized with prolonged treatment and frequent recurrences.

In addition, parasitemia can be slow to respond to treatment in these
patients, thus complicating management. B divergens in particular is noted
to be difficult to treat with medications alone and red blood cell exchange
transfusions are frequently required. To date, alternative treatment
regimens have primarily been chosen empirically, based on activity against
other apicomplexan parasites. We have been using an in vitro SYBR Green-
based assay originally developed for malaria parasites to evaluate the anti-
parasitic activity of various compounds against B. divergens. Compared

to parallel assays in P falciparum, the majority of agents were much

less potent when tested against B divergens, with notable exception of
agents previously shown to be effective against various species of Babesia;
imidocarb, diminazene and atovaquone. We are currently exploring both
cytostatic and cytocidal profiles of various agents as well as characterizing
interactions between different drug combinations.

INVASION BY ORGANELLAR DNA GENERATES STRAIN-
SPECIFIC DIFFERENCES IN THE NUCLEAR GENOME OF
TOXOPLASMA GONDII

Sivaranjani Namasivayam', Cheng Sun?, Assiatu Barrie?,
Wenyuan Xiao', Cedric Feschotte?, Ellen Pritham?, Jessica C.
Kissinger!

"University of Georgia, Athens, GA, United States, 2University of Texas
Arlington, Arlington, TX, United States, 3University of Utah, Salt Lake City,
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Toxoplasma gondii is one of the most successful zoonotic parasites,
essentially capable of infecting any warm-blooded animal. We have
determined the extent of mitochondrial (NUMT) and plastid (NUPT) DNA
fragment assimilation by the T gondii nuclear genome. While NUMTs have
been reported in numerous eukaryotic species they typically constitute a
very small fraction of the genome. T. gondii has ~13,000 organellar DNA
insertions. This is the highest number of insertions and NUMT density
(~1.66%) ever reported; ~10 times more than the honeybee genome and
almost 100 X greater than is observed in the human genome. The NUMT
fragments originate from all regions of the mitochondrial DNA and are
distributed across all of the T. gondii chromosomes. Careful examination of
the regions flanking insertion sites suggests these NUMTs are independent
insertions and are not post-integration amplifications. Age estimation of
the nucleotide insertion sequences reveals integration events spanning the
last 20 million years suggesting that acquisition of organellar DNA by the
T. gondii nuclear genome is a continual process. Comparison to the closely
related species (28 million years separation), Neospora caninum revealed

a much lower NUMTs density (~0.71%) in N. caninum and revealed very
few conserved NUMTs between the two species. Comparisons of NUMTs
between sequences of several T. gondii strains and the N. caninum
genome sequence reveals that most insertions decay rapidly and that

the insertion rate is high. Most interestingly, we have identified strain-
specific NUMTs in every strain examined thus far suggesting a possible

role for NUMTs in strain-specific biology and diversification. We are
currently expanding this analysis to the 62 available strains to obtain a
comprehensive picture of the scope, rate and potential implications for
this aspect of genome evolution. We have preliminary evidence suggesting
NUMTs upstream of genes could foster occasional functionalization and
regulate gene expression.

GIARDIA-BACTERIAL INTERACTIONS: DEPLETION OF
MICROBIOTA FACILITATES GROWTH IN A MURINE
MALNUTRITION MODEL OF GIARDIASIS

Luther A. Bartelt, David T. Bolick, Glynis L. Kolling, Cirle A.
Warren, Richard L. Guerrant

University of Virginia, Charlottesville, VA, United States

Giardiasis affects up to 90% of children within the first year of life

in resource-limited settings. The clinical manifestations of endemic
pediatric Giardiasis range from protection against acute diarrhea to
associations with persistent diarrhea and development shortfalls. While
pathogen and host variables are known to affect Giardia pathogenesis,
complex interactions between nutritional factors and microbiota may be
highly influential in determining Giardiasis outcomes. Using a C57Bl/6
mouse model, protein energy malnutrition was recently shown to
accentuate G. lamblia-induced growth faltering through 15 days post-
infection. Concurrently, there was altered villus architecture and mucosal
inflammatory response in malnourished compared with nourished Giardia-
infected animals. In the current study, 1076 G. lamblia H3 cysts were
used to infect 5-week-old male C57BI/6 mice sustained on a 2% low-
protein diet. Mice were given an antibiotic cocktail containing ampicillin,
neomycin, and vancomycin administered in drinking water beginning 7
days prior to and continuing throughout infection. Animal weights were
compared to infected mice given water without antibiotics. RT-PCR was
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used to confirm infection. In a separate experiment, mice on antibiotics
were challenged with G. lamblia H3 cysts 35 days prior to challenge

with 10710 enteroaggregative Escherichia coli strain 042. The ampicillin,
neomycin, vancomycin cocktail depleted stool microflora that remained
suppressed with continued administration through 21 days. G. lamblia

H3 cyst infection caused growth faltering in non-antibiotic treated mice
compared with uninfected controls (p<0.01 d13-d14), and compared with
antibiotic-treated G. lamblia infection (p<0.05 d5, p<0.01 d6, p<0.001
d7, and p<0.001 d8-14). Duodenal burden at 15 days post-infection

by RT-PCR revealed similar burden of parasites irrespective of antibiotic
treatment. In G. lamblia-enteroaggregative E. coli 042 co-infection models,
growth faltering was worse in the co-enteropathogen infection (p<0.05
d8, d10) than with either single infection when compared with uninfected
controls. Elucidating the mechanisms accounting for growth faltering in
Giardiasis as related to microbiota and malnutrition may help to improve
our understanding of this enigmatic parasite and its influence on co-
pathogen infections, enteropathy, and childhood development.

DETERMINATION OF LOCAL FECAL CONTAMINATION OF
SURFACE WATER BY MICROBIAL SOURCE TRACKING AND
ASSOCIATION WITH SCHISTOSOMIASIS RISK IN BRAZIL

Rafael Ponce-Terashima', Amber M. Koskey?, Lucio M. Barbosa?,
Luciano K. Silva?, Eliana A. Reis?, Jackson M. Costa?, Sandra L.
MclLellan?, Mitermayer G. Reis?, Ronald E. Blanton'

"Center for Global Health and Diseases, Cleveland, OH, United States,
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Schistosomiasis is to a degree a disease of contact with fecally
contaminated surface waters, rather than ingestion. Since it is a chronic
infection, schistosomiasis may be amenable to analysis of the quantitative
relationship between fecal contamination and risk of infection. In order
to examine this relationship, we surveyed an endemic community in rural
Bahia, Brazil that straddles a shallow river. All residents were examined
for eggs and samples taken from the major water contact sites. Nearly

all of the population (98.3%) uses an indoor toilet, but only 44% flush
to a septic tank. The remainder discharge to the river. We validated two
widely used markers of human fecal contamination, human Bacteroides
and Lachnospiraceae by pyrosequencing and gPCR of local stool samples.
We observed that the concentration of these human-associated stains
dramatically increased in the downstream portion of the village. Using
map algebra in ArcGlIS, we developed a model for individual infection

risk based on the distance of a person’s home to the nearest contact site
and the concentration of human fecal contamination at this point. This
model explained ~50% of the risk of infection. Following treatment of
those infected in 2009, 89% were confirmed egg-negative. At follow-up
in 2012, prevalence had declined by 48% and intensity by 44%. Those
infected were again treated in 2012 and reexamined in 2013 when
prevalence fell by 32% and intensity by 30%. Reinfection rates were
33.7 and 18.4%, in 2012 and 2013 respectively. Incidence was 22.0 and
12.9%. In both 2012 and 2013, all new infections were confined to the
most downstream section. Genetic differentiation analysis showed that the
reinfecting populations in individuals were moderately differentiated from
their pretreatment populations (mean D = 0.055 and 0.077, respectively).
This confirmed that these were new infections rather than localized
absence or failure of treatment. Models of schistosome transmission

as well as control planning might be improved by considering local
concentrations of fecal contamination of surface water.

SURPRISING INTERACTIONS BETWEEN SCHISTOSOMES

AND AMPHISTOMES IN KENYAN BIOMPHALARIA PFEIFFERI:
AMPHISTOME DEPENDENCE ON AND DOMINANCE OF
SCHISTOSOME INFECTIONS, WITH SOME IMPLICATIONS FOR
SCHISTOSOME CONTROL

Martina R. Laidemitt', Martin W. Mutuku?, Celestine K. Dweni?,
Gerald M. Mkoji?, Eric S. Loker!
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Schistosoma mansoni is commonly transmitted by Biomphalaria

pfeifferi in streams in western Kenya. Also transmitted by B. pfeifferi

in these streams are amphistomes, trematodes that mature as adults

in domestic ruminants. Because amphistomes are common (some of

our collections retrieve 25% or more snails shedding amphistomes),

and because their intramolluscan stages may have predatory effects

on schistosome sporocysts, amphistomes may have an unappreciated
detrimental effect on schistosome transmission in such streams. We have
examined amphistome-schistosome interactions to learn if amphistomes
are dominant when present in co-infections, and if amphistomes can

be manipulated to achieve an even greater effect on schistosome
transmission. Thus far we have identified 19 distinct lineages of
amphistomes in Kenya, at least four of which rely on B. pfeifferi as their
snail host. Field-collected B. pfeifferi with patent amphistome infections
can rarely be superinfected with S. mansoni. Attempts to establish
experimental infections with amphistomes in B. pfeifferi have been
unsuccessful, but further study has revealed that if snails are first exposed
to amphistomes, and later exposed to S. mansoni infection, that the snails
subsequently shed amphistome cercariae, or in some cases, amphistomes
and schistosomes. We have since confirmed that field-derived snails not
shedding any kind of cercariae when exposed to S. mansoni surprisingly
often shed amphistome cercariae. We interpret the results to mean that
amphistome miracidia may frequently penetrate B. pfeifferi, but then
require a later facilitating effect from S. mansoni to achieve a patent
infection. Once facilitated though, they largely dominate the schistosome
infection. Widespread exposure of snails to amphistomes, at least with
the isolates we are working with now, may have two distinct effects: 1)
preventing subsequent production of S. mansoni cercariae by these snails;
and 2) only snails exposed to S. mansoni (or possibly other trematodes)
would shed amphistome cercariae.

DETECTION OF MIXED SCHISTOSOME INFECTIONS BY
AMPLIFYING SPECIES-SPECIFIC DNA FROM URINE SEDIMENT
OBTAINED BY FILTRATION

Nilanjan Lodh’, Jean M. Naples', Kwabena M. Bosompem?,
Joseph Quartey?, Clive J. Shiff!
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