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SUMMARY

AN
Amphayavanh Seupsavith (left) and Souliyasak Thongpaseuth processing specimens
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A. The Lao-Oxford-Mahosot Hospital-Wellcome Trust
Research Unit (LOMWRU) is a clinical research unit
embedded within the Microbiology Laboratory of Mahosot
Hospital. It is funded predominantly by the Wellcome Trust
of Great Britain, with significant additional support from
the US Centres for Disease Control (CDC), the Foundation
for Innovative New Diagnostics (FIND), the World Health
Organisation (WHO) and the Institut de Recherche sur
I’Asie du Sud-Est Contemporaine (IRASEC). Considerable
assistance in kind is given by the Institut de Recherches
pour le Développement/Université d’Aix-Marseille and
the Rickettsial Diseases Research Program, Naval Medical
Research Center, USA.

B. LOMWRU is composed of 24 Lao Government staff
and 39 project-funded staff; 93% of the staff are Lao and
58% are female. The Microbiology Laboratory has clinical
microbiology, molecular, serology and BSL3 laboratories.
It follows University of Oxford biosafety policies and
guidelines.

C. LOMWRU supports the infectious disease diagnostic
service of Mahosot Hospital, assists provincial hospitals in
Luang Nam Tha and Salavan, performs clinical research
and builds diagnostic and research human capacity through
training and active participation.

D. The main focus of the research work is on the causes of
fever and their epidemiology, their optimal diagnosis and
optimum treatment in Laos, the diagnosis, epidemiology
and prevention of infantile beriberi, and the quality of
medicines globally.

E. Since 2000 we have published 165 peer-reviewed papers
and 12 book chapters. LOMWRU authors are the most
cited in the Lao public health literature since 2000. In 2013
we published 22 peer-reviewed papers and have 4 in press.

E Previous LOMWRU research was translated into policy
in Laos in 2013 with the implementation of vaccination
against pneumococcus and the Japanese encephalitis
virus (JEV). LOMWRU research led to change in
national antimalarial and typhoid treatment policy. It
also demonstrated the presence of numerous important
pathogens for the first time in Laos, and highlighted the
importance of scrub typhus, leptospirosis, melioidosis
and JEV, providing evidence on their epidemiology and
prompting interventions.

G. The main findings, in brief, from work published or in
press in 2013 or continuing (please see caveats in text!), are:
*  Dengue, scrub typhus, leptospirosis and the Japanese
encephalitis virus are the most common causes of
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non-malarial acute fever in patients aged 5-49 years
in rural Laos

There are important differences in infectious disease
epidemiology between northern and southern Laos
Doxycyline is estimated to have significant efficacy
for 12% of patients presenting with a malaria-like
syndrome who are malaria rapid diagnostic (RDT)
test negative

Typhoid bacteria can be accurately, quickly and
relatively inexpensively identified in blood culture
fluid using typhoid antigen detecting RDTs. This
technique may enable provincial hospital laboratories
to diagnose this important pathogen

Scrub typhus, murine typhus and leptospirosis are
important causes of central nervous system infections
in Vientiane and probably elsewhere in Asia
Staphylococcus  aureus is the leading cause of
bacteraemia in Lao infants, probably because of
maternal hot bed use, suggesting that cloxacillin
use should be especially considered as empirical
treatment for late onset sepsis in infants in their first
three weeks of life

Dengue and scrub typhus are frequent causes of
fever in pregnant women in Vientiane and may be
important contributors to high maternal mortality
in Laos and elsewhere

Bacteria can be detected by polymerase chain
reaction (PCR) of DNA extracted from cerebrospinal
fluid blotted onto filter paper from patients with
meningitis. This may be a technique for remote
support of aetiological diagnosis of bacterial
meningitis at provincial hospitals

Extended spectrum beta-lactamase  producing
Enterobacteriaceae are common in stools of healthy
kindergarten children in Vientiane City and
Province. This is of great concern for the spread of
drug resistance in Laos

Bartonella henselae endocarditis occurs in Laos and
should be considered in the differential diagnosis
Dengue outbreaks can occur in rural Laos in
the winter: A better understanding of dengue
‘overwintering’ is needed

Hand, foot and mouth disease (HFMD) occurs
in Laos and both EV71 and CVAI16 are present.
Planning is needed for intervention for when an
outbreak of severe disease occurs in Laos

The immunofluorescence assays for detecting
antibodies against scrub typhus and murine typhus
have poor inter- and intra-observer agreement.
There is a great need for serological assays that can
be read more objectively, such as ELISA, to assist in
the diagnosis of these diseases

The Rickettsia typhi bacterial load in blood is low in
patients with murine typhus, usually less than the
loads of Orientia tsutsugamushi in scrub typhus. The
loop-mediated isothermal amplification (LAMP)

Mahosot Hospital

assay for murine typhus that LOMWRU developed
had low sensitivity because of these low bacterial
loads. It is likely that the optimum diagnosis of these
typhus diseases involves combined serological and
molecular detection

Plasmodium  falciparum artemisinin resistance, in
the form of prolonged parasite clearance, occurs
in Attapeu, southern Laos, albeit in a minority of
patients (-6%). This needs to be monitored carefully
and prevention, diagnosis and treatment of malaria
enhanced

There remain severe, at least focal, problems with
the quality of diverse medicines. The FDA CD3
device is a promising tool for detection of falsified
packaging. Tablet splitting is a common practice that
may have a neglected deleterious impact on patient
outcomes and more attention needs to be paid to

packaging language and readability.

The Plain of Jars, looking north
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INTRODUCTION

The Lao-Oxford-Mahosot Hospital-Wellcome — Trust
Research Unit (LOMWRU) is a clinical research unit
embedded within the Microbiology Laboratory of Mahosot
Hospital, a Lao Government primary-tertiary hospital
in Vientiane. The majority of the funding is from the
Wellcome Trust of the United Kingdom (UK), a charity,
through the University of Oxford. LOMWRU was founded
in 2000 and is guided by a Memorandum of Understanding
between Mahosot Hospital, the Wellcome Trust and the
University of Oxford (2012-2022). It is housed in two
buildings: The old Microbiology Laboratory (from the
1920s), which houses the clinical microbiology laboratory,
offices, administration and the medicine quality project,
and the upper floor Infectious Disease Centre (funded by
the Wellcome Trust and opened in 2008), which contains
the Molecular, Serology and BSL3 Laboratories and offices.

Oxford University headquarters are at the Centre for
Tropical Medicine, in the Nuffield Department of
Medicine on the Churchill Hospital site. We are greatly
assisted by the supplies, logistic and accounting staff of
Mahidol Oxford Research Unit (MORU) in the Faculty
of Tropical Medicine, Mahidol University, Bangkok,
and have many scientific liaisons. MORU, the Shoklo
Malaria Research Unit (SMRU), in Mae Sot, Thailand, the
Cambodia-Oxford Medical Research Unit (COMRU) and
LOMWRU are integrated into the Thailand/Lao Major
Overseas Programme of the Wellcome Trust and Oxford
University. We are also linked to the Oxford University
Clinical Research Unit (OUCRU), based in Ho Chi Minh
City, Vietnam, and have important collaborations with
them.

LOMWRU is composed of 24 Lao Government staff and
39 project funded staff; 93% of the staff are Lao and 58%
are female. In addition, we have four goats, resident in the
Laboratory garden, who assist with the preparation of blood
agar. LOMWRU has received significant recent support,
in addition to that from the Wellcome Trust, from the US
Centres for Disease Control (CDC), the Foundation for
Innovative New Diagnostics (FIND), the World Health
Organisation (WHO) and the Institut de Recherche sur
I’Asie du Sud-Est Contemporaine (IRASEC). Considerable
assistance in kind is given by the Institut de Recherche pour
le Développement (IRD)/Université d’Aix-Marseille.

LOMWRU supports the infectious disease diagnostic
service of Mahosot Hospital and assists provincial hospitals
in the far northwest (Luang Nam Tha), the far south
(Salavan) and other hospitals and institutions on request,
performs clinical research and builds diagnostic and
research human capacity. Of routine diagnostic specimens,
in 2013 the Laboratory processed blood cultures from
6,315 patients, cerebrospinal fluid from 275, urine from

Dr Rattanaphone Phetsouvanh reading IFAs ™+

e |
1,158, stool from 575, pus from 759, genital swabs from
2,799 and throat swabs from 1,182 patients. Dengue IgG,
IgM and NS1 ELISAs were performed for 2,623 patients
and scrub typhus and murine typhus rapid diagnostic tests
for 639 patients.

Since 2000 we have published or have in press 168 peer-
reviewed papers and 12 book chapters. LOMWRU authors
are the most cited in the Lao public health literature since
2000 and are the most cited authors on medicine quality
and public health. In 2013 we published 22 peer-reviewed
papers and have four papers and five book chapters in press.
Here we describe this work and briefly summarize diverse
activities for the past year.

Previous research has recently been translated into practice
in Laos in 2013 with the implementation of vaccination
against pneumococcus and the Japanese encephalitis virus.
Our work on typhus and leptospirosis has highlighted these
pathogens in the Lao health care system with, anecdotally,
an increase in doxycycline use.

I Infectious Disease Centre at Mahosot Hospital

S F "~ —
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RESEARCH RESULTS AND THEIR PUBLIC HEALTH

IMPLICATIONS

Phonpasith Panyanouvong (right) reading a Gram stain
T e

Infectious Disease Epidemiology and Treatment

A. Non-malarial fever in rural Laos. The data published in
Mayxay ez al. (2013) in Lancet Global Health demonstrated
the importance of a wide spectrum of neglected infectious
diseases, especially dengue, scrub typhus, leptospirosis
and the Japanese encephalitis virus, as the causes of non-
malarial acute fever in patients in rural Laos. We recruited
1,938 in- and out-patients at Luang Nam Tha (northern
Laos) and Salavan Hospitals (southern Laos) aged 5-49
years with fever of <8 days, eligible for malaria testing. With
conservative definitions of cause, we assigned 41% patients
a diagnosis. Influenza testing was only performed at Luang
Nam Tha where influenza B was important but only 53% of
those with influenza fulfilled ILI criteria. The two sites are
~600km apart but disease frequency differed significantly
between them with Japanese encephalitis virus infection,
typhoid and leptospirosis more common at Luang Nam
Tha and dengue and malaria more common at Salavan.
We estimated that azithromycin, doxycycline, ceftriaxone,
and ofloxacin would have had significant efficacy for 13%,
12%, 8% and 2% of patients, respectively.

These data suggest that empirical treatment with
doxycycline for patients with undifferentiated fever and
negative rapid diagnostic tests for malaria and dengue could
be an appropriate strategy for rural health workers in Laos.
However, even though it is a small country, one algorithm

may not be optimum for the whole of Laos. Community-
acquired septicaemia was relatively uncommon, suggesting
that accessible diagnostic and treatment strategies for
pathogens such as dengue, scrub typhus and leptospirosis
may be of more immediate cost-effective public health
impact than expensive facilities for blood culture. Further
programmatic and cost-effectiveness analysis of different
options is being conducted.

This work has involved collaborations in eight countries.
We plan to expand this large collaborative study and include
another provincial hospital in 2014 and to expand the work
that we do with Luang Nam Tha and Salavan Hospitals.

B. Mixed concurrent infections, especially of common
pathogens, are to be expected. However, there has been
much confusion in the literature about the evidence needed
to confirm mixed infections. We described a patient with
PCR confirmed concurrent infection with murine typhus
and scrub typhus in southern Laos (Phommasone ez al.
2013). We used this example to suggest that reports of
mixed infections should include an explicit discussion of
the likely specificity and sensitivity of the diagnostic assays
used and the likelihood that the observations represent true
concurrent mixed infections (or co-infections), or sequential
infections due to persistence of antibody or false positives
due to assay cross-reactions (‘dual positivity’). We proposed
the first grading system of evidence for mixed infections.
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C. Causes of fever at Mahosot. We are working
on amalgamating all the data on the causes of sepsis
(conventional bacteraemia, rickettsia, leptospira, dengue
and JEV) over four recent years so that we can estimate
the frequency of hospital admission of diverse aetiologies
for a large series of patients and describe their comparative
clinical features. For the conventional bacteria we are
also analysing how antimicrobial resistance patterns have
changed since 2000.

D. Central nervous system infections. We are also
analyzing the data from the first ~1,000 patients to have
a lumbar puncture at Mahosot Hospital since 2003 to
describe the actiologies for a large series of patients with
meningitis/encephalitis and describe their comparative
clinical features and impact. As described below, both
‘conventional’ bacterial and viral infections are important
but rickettsial and leptospiral infections are also key — with
evidence that these pathogens are more frequent causes of
CNS infections than ‘conventional” bacteria. This is also a
large collaborative project with multiple partners, especially
with Institut de Recherche pour le Développement (IRD)/
Université d’Aix-Marseille and Khon Kaen University. In
2014 this work will be expanded in collaboration with the
Institut Pasteur, Paris, Vietnam and Cambodia. We work
with the Centre d’Infectiologie Christophe Mérieux du
Laos on detection of molecular markers of M. tuberculosis
drug resistance from patients with TB meningitis.

E. Actiology and impact of fever in pregnancy. Dr Vilada
Chansamouth has started a large cohort study of the causes
and impact of fevers in pregnancy in Pak Gnum District,
Vientiane. Maternal mortality is reported as the highest in
SE Asia and data from Mahosot Hospital (in prep.) suggests
that common infectious diseases, such as dengue and scrub
typhus may be important contributors. This study is linked
to the National Centre of Laboratory and Epidemiology for
surveillance of respiratory infections in pregnant women,

supported by US CDC in Laos.

Plus, we are looking in the blood samples of patients
without a diagnosis for diverse other pathogens such as
Bartonella, Neorickettsia sennetsu, Anaplasma and Erhlichia
species. We are investigating the aetiology of endocarditis
in collaboration with Paris Descartes University and
I'Université d’Aix-Marseille and have recently discovered
the first patients with Bartonella henselae endocarditis.
We are a centre for the Cryptodex clinical trial of
dexamethasone wersus placebo in HIV-positive patients
receiving amphotericin B for cryptococcal meningitis.
This trial is coordinated by OUCRU. We are also working
with the London School of Hygiene & Tropical Medicine
(LSHTM), the WorldWide Antimalarial Resistance
Netowrk (WWARN) and FIND on the mapping of the
aetiology of fevers globally, building on Acestor ez al. (2012;
PLoS One 7, e44269).

Clinical Microbiology

A. Accelerated, inexpensive detection of typhoid in
blood cultures. Typhoid (Salmonella enterica serovar
Typhi) remains an important pathogen in Laos but there
are very few health facilities with accessible blood culture
and antimicrobial susceptibility testing facilities. We
therefore explored whether initial blood culture bacterial
amplification followed by testing of blood culture
fluid for S. Typhi antigen using rapid diagnostic tests
(RDT) could be an accurate and inexpensive tool for the
accelerated diagnosis of patients with acute typhoid in Laos
(Castonguay-Vanier ef al. 2013). These tests were originally
developed for detecting S. Typhi antigen in stools. After
1-2 days of incubation in blood culture bottles, the test was
very accurate, in comparison to reference assays, both on a
series of relevant reference organisms and in a prospective
study. The test needs much less human capacity and
consumables and accelerates aetiological diagnosis by one
day, in comparison to reference tests. We are exploring the
use of the tests in more detail and determining whether we
can detect molecular markers of S. Typhi fluoroquinolone
resistance from the RDTs, in collaboration with OUCRU.
Tests have been given to the National Centre for Laboratory
& Epidemiology for their use in investigating outbreaks
and colleagues in Cambodia are evaluating them in Siem
Reap.

We are also exploring the use of simple systems to identify
diverse other common causes of community-acquired
septicaemia that could be appropriate at provincial hospital
level in Laos and in other countries globally that do not
have microbiology facilities in peripheral centres.

B. Bacteraemia in Lao infants. We reviewed the aetiology
and antibiotic susceptibilities of bacteremia in young infants
admitted at Mahosot Hospital (Anderson ez al. 2013). As
Staphylococcus aureus is the leading cause of bacteremia in
Lao infants, we also examined risk factors for this infection,
in particular the local practice of warming mothers during
the first weeks postpartum with hot coals under their beds
(hot beds). The most common isolates were S. aureus,
Escherichia coli and Klebsiella pneumoniae. Whereas no
methicillin-resistant S. aureus was found, only 18% of E. coli
isolates were susceptible to ampicillin. A history of sleeping
on a hot bed with mother was significantly associated
with S. aureus bacteraemia. The study therefore supports
evidence that S. aureus is a surprisingly common pathogen
for young infants and that hot beds are a major risk factor
for infant hospital admission with S. aureus sepsis.

We are planning further studies to investigate this, to measure
the temperatures infants are exposed to on hot beds, and to
perform prospective investigations to test this relationship
and to increase our understanding of the knowledge, attitude
and practice of maternal and infant hot bed use.
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C. Diagnosis of bacterial meningitis from cerebrospinal
fluid on filter paper. There are very few facilities in
Laos for diagnosis of central nervous system infections.
We investigated whether dried cerebrospinal fluid (CSF)
conserved on filter paper can be used as a substrate for
accurate PCR diagnosis of important causes of bacterial
meningitis. Using mock CSE the Elute Micro Card was
the most sensitive, consistent and practical variety of filter
paper. Following optimization, the lower limit of detection
for Streptococcus pneumoniae from dried mock CSF spots
was 14 genomic equivalents (GE)/uL. A prospective
clinical evaluation for S. pneumoniae, S. suis and Neisseria
meningitidis was performed for PCR of CSF on paper versus
PCR and culture of liquid CSE estimating sensitivity at
90% (Elliott ez 2l. 2013). Dried CSF filter paper spots could
potentially help us to better understand the epidemiology
of bacterial meningitis in resource-poor settings and guide
empirical treatments and vaccination policies.

Prompted by the potential value of filter papers as easily
transportable substrates for specimen collection, we reviewed
in collaboration with the London School of Hygiene and
Tropical Medicine (LSHTM) the literature on the subject,
including for diverse types of body fluid and for veterinary
medicine, especially for neglected tropical diseases (Smit ez
al. in press). This suggests that, at least for some pathogens,
filter papers are appropriate substrates, but there remains
much confusion over terminology, analysis and reporting
that needs to be improved.

D. Burkholderia pseudomallei. Defining the global pattern
of B. pseudomallei distribution underpins efforts to prevent
infection, and is dependent upon robust environmental
sampling methodology. Limmathurotsakul ez a/ (2013)
reviewed the literature on the detection of environmental
B. pseudomallei, updated the risk map for melioidosis,
and proposed international consensus guidelines for soil
sampling. We developed consensus guidelines with the goals
of reducing the probability of false negative results, and the
provision of affordable and ‘low-tech’ methodology that
is applicable in both developed and developing countries.
The proposed consensus guidelines provide the basis for
the development of an accurate and comprehensive global
map of environmental B. pseudomallei. We are analysing
further data that suggest that the methods recommended
in these guidelines may not work equally well with all soils
and are working to develop and apply methods that have
greater sensitivity, including PCR following enrichment
culture. There is a need for new culture techniques to allow
for efficient detection of B. pseudomallei in fecal and other
contaminated specimens. We found that the addition of
norfloxacin, ampicillin, and polymyxin B to Ashdown’s
medium (NAP-A) resulted in increased specificity without
affecting the growth of 25 B. pseudomallei strains (Goodyear
et al. 2013). Furthermore, recovery of B. pseudomallei from
human clinical specimens was not affected by the three
additional antibiotics, suggesting that NAP-A medium
provides a new tool for more sensitive isolation of B.
pseudomallei from heavily contaminated sites.
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Plus, we are completing two field studies with the Institut
de Recherche pour le Développement (IRD) to examine
the distribution of B. pseudomallei in soil and water in
Laos in relation to physicochemical variables. Much of the
melioidosis work is performed in collaboration with the
Microbiology Department at MORU. We are analyzing
the data from the first ~700 patients with culture positive
melioidosis diagnosed at Mahosot Hospital since 1999 and
evaluating a new RDT for B. pseudomallei antigen detection
in blood culture fluid. We have started to establish a
artificial soil system which can hopefully be extended as

an in vitro system to study B. pseudomallei ecology in the
BSL-3 laboratory.

We are working with OUCRU and the Wellcome Trust
Sanger Institute on the comparative genomics of Salmonella
species in Asia, both typhoid and non-typhoidal. We have
completed a pilot study with Institut de la Francophonie
pour la Médecine Tropicale (IFMT) on childhood faecal
carriage of Extended spectrum beta-lactamase producing
Enterobacteriaceae (ESBLE) in Vientiane kindergartens,
finding that 23% were colonised with ESBLE, mainly
Escherichia coli carrying bla... , and Klebsiella pneumoniae
carrying bla, or bla ., .., which were frequently resistant
to multiple unrelated antibiotics. Faecal carriage of ESBLE
was more common in Vientiane Capital (30%) than the more
rural Vientiane Province (16%). Residence in Vientiane
Capital and antibiotic use in the last three months were
found to be independent risk factors for ESBLE carriage
on multivariable analysis. This finding plus the recent, not
unexpected, discovery of Clostridium difficile in the stools
of patients at Mahosot Hospital suggests that strategies to
reduce inappropriate antibiotic consumption both within
health services and in the community are urgently needed.

Virology

The virology work of LOMWRU is also supported by
Institut de Recherche pour le Développement (IRD)/
Université d’Aix-Marseille.

A. Japanese encephalitis virus. We reported the first
complete genome of the Japanese encephalitis virus (JEV)
from a Lao patient, a JEV genotype I strain (Aubry ez al.
2013). JEV vaccination started in NW Laos in 2013.

B. Dengue. We described a dengue-1 virus outbreak in a
rural northwestern Lao forest village during the cool season
of 2008 (Dubot-Péres et al. 2013). The isolated genotype
1 strain was genotypically ‘endemic’ and not ‘sylvatic’.
Phylogenetic analyses of 37 other dengue-1 sequences
from diverse areas of Laos between 2007 and 2010 showed
that the geographic distribution of some strains remained
focal over time while others were dispersed throughout the
country and across national borders. Whether the outbreak
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arose from dengue importation from an urban centre into
a dengue-naive community or crossed into the village
from a forest cycle is unknown. More epidemiological and
entomological investigations are required to understand
dengue epidemiology and the importance of rural and forest
dengue dynamics in Laos. Further discussion is needed
to clarify terminology that confuses the term sylvatic as a
genotype and as a habitat.

C. Hand, Foot and Mouth disease. We support enteroviral
PCR for surveillance of Hand, Foot and Mouth disease
(HEMD) as it is likely that there will be a large outbreak
in Laos, as has happened in adjoining countries in the last
decade. So far we have only found EV71 in children in
uncomplicated disease. The genomes of the isolated viruses
are being investigated and discussions held on how to
respond to an outbreak.

Plus, we are analyzing the distribution of dengue serotype
across Laos for the last five years, evaluating the diagnostic
accuracy and long term ‘field” stability of dengue rapid
diagnostic tests (RDT), testing whether dengue RNA can
be extracted from dengue RDTs to allow serotyping and
mapping the epidemiology of dengue in Salavan using
dengue RDTs.

Rickettsiology

A. The immunofluorescence antibody (IFA) test has been
the mainstay of the serological diagnosis of all rickettsial
pathogens since the 1960s. Extraordinarily, however, there
has never been an evaluation of inter- and intra-observer
variation or investigation as to how long slides can be kept
without altering diagnostic accuracy. Phetsouvanh ez 4.
(2013) examined these among six microscopists who read
50 scrub typhus (ST) and murine typhus (MT) indirect
immunofluorescence assay (IFA) immunoglobulin M (IgM)
slides. Inter-observer agreement was only moderate to fair,
but was significantly correlated with experience. Storage at
4°C for 2 days showed a change from positive to negative
in 20-32% of slides and therefore we recommended that
slides should be read as soon as possible after processing. In
view of the subjectivity of IFA we are attempting to move
diagnosis to an ELISA system.

B. Scrub typhus genotypes. Working with the US Navy,
the 47-kD HtrA protein diversity among diverse human
isolates of Orientia tsutsugamushi, the agent of scrub typhus,
was characterized (Jiang ez al 2013). The percentage
similarity of translated amino acid sequences between 16
new isolates and 9 reference strains of O. ssutsugamushi
ranged from 96.4% to 100%. It will be necessary that future
scrub typhus vaccines takes this diversity into account.

C. Murine typhus diagnosis using LAMP assays.
Although treatment of murine typhus (Rickettsia typhi)
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with tetracycline antibiotics is effective, treatment is often
misguided or delayed due to diagnostic difficulties. As
the gold standard immunofluorescence assay is imperfect,
we developed and evaluated a loop-mediated isothermal
amplification assay (LAMP). In the prospective evaluation
amongst 266 consecutive patients with suspected scrub
typhus or murine typhus, the clinical sensitivity was
disappointing at 33% (95% CI: 9.2 - 56.8) (specificity:
98.5% (95% CI: 97.0% - 100%)) (Dittrich ez 4l. in press).
This low diagnostic accuracy was attributed to low patient
R. typhi bacterial loads and suggests that LAMP assays for
R. typhi are unlikely to be diagnostically useful.

Plus, We have many collaborative rickettsiology projects
with MORU and we are also working with the US Navy
to determine whether different Orientia tsutsugamushi
genotypes are associated with disease severity and with
Mahidol University to determine the genetic diversity of
the pathogen in Laos using a multilocus sequence typing
(MLST) scheme. It has become apparent that scrub
typhus, murine typhus and leptospirosis are important
causes of central nervous system infections in Laos and we
are investigating their frequency and clinical features and
examining blood-brain barrier function. We are working
on disease severity scores for scrub typhus, and analyzing
the scrub typhus and murine typhus clinical trials of
doxycycline and azithromycin and the first PK-PD work
on typhus and doxycycline and azithromycin therapy with
the Pharmacology Department of MORU. We are working
with Institut Pasteur-Laos on a large survey of bacterial
pathogens in Lao ticks.

We continue to work on Neorickettsia sennetsu, screening
patients (four positive patients in Laos so far) and with the
University of North Dakota a variety of invertebrate and
vertebrate taxa to try to elucidate the natural history of this
intriguing pathogen. We have also found Rickettsia felis in
Lao patients for the first time, interestingly only so far in
those with compromised immune systems.

Malaria

A. Artemisinin resistance. We participated, with the Lao
Government Centre for Malariology, Parasitology and
Entomology and MORU, in the multicentre TRAC study
2011/12 that provided the first evidence that artemisinin
resistance Plasmodium falciparum parasites are present in Laos,
as has been documented on the Cambodia/Thailand, Thailand/
Burma borders and southern Vietnam. Of 120 patients with
uncomplicated P falciparum malaria recruited in Phouvong
District, Attapeu, 6% had parasitaemia on day three and the
slope of the parasite clearance curves were reduced. These
data suggest that the situation should be closely monitored in
Attapeu and elsewhere in southern Laos.

The recent description of a molecular marker of artemisinin

resistance (‘K-13 propeller’) will hopefully make mapping
the extent of these parasites simpler and easier. We are
working with collaborators to look for this mutation in
Lao parasites and repeating the TRAC study in 2013/14 in
Attapeu to monitor the frequency of slow clearing parasites.

B. Insecticide in bed nets. Dr Mike Green of the USA’s
CDC invented a rapid and inexpensive colorimetric field
test for cyanopyrethroid insecticide used in bed nets
(Cyanopyrethroid Field Test or CFT). We used this to
measure surface levels of deltamethrin on insecticide-coated
polyester nets in Phalanxay District over a two-year period,
compared to whole net levels assayed by high-performance
liquid chromatography HPLC. At 12 months, ~15-40%,
and at 24 months <10% of deltamethrin was retained on
the nets. The CFT is a useful and accurate indicator of net

efficacy and may be substituted for mosquito bioassays
(Green et al. 2013).

C. Severe malaria. Newton ez 2l (2013) performed a
retrospective analysis of the clinical and laboratory data of
988 adult patients, hospitalized with P falciparum malaria
and in western Thailand between 1986 and 2002, to assess
the factors associated with a fatal outcome and to compare
diverse models. Models using parameter sets based on
WHO 1990, 2000 and Adapted AQ criteria plus blood
smear parasite-stage assessment gave the best mortality
prediction. A malaria prognostic index (MPI), derived
from the dataset using five clinical or laboratory variables
gave similar prognostic accuracy. The mortality of severe
malaria in adults has fallen and the switch from quinine
to artesunate has probably been an important contributor.
Prognostic indices based on WHO 2000 definitions, and
other simpler indices based on fewer variables, provide
clinically useful predictions of outcome in Asian adults
with severe malaria.

Plus, we have been working with the Foundation for
Innovative New Diagnostics (FIND) to evaluate the positive
control wells (PCWs) in the use of malaria rapid diagnostic
tests (RDTs). The clinical trial of the efficacy of chloroquine
in P vivax malaria is continuing. In a large clinical trial,
we found that thiamin supplementation did not reduce the
frequency of symptoms during recovery from falciparum
malaria in southern Laos. We have looked for Plasmodium
knowlesi in filter paper blood spots from malaria patients but
have not found evidence for this pathogen in Laos. We are
working with the Spatial Ecology & Epidemiology Group in
Oxford University to investigate the potential geographical
range of this pathogen. We have been collecting filter paper
blood spots from malaria patients all over Laos, with the
Centre for Malariology, Parasitology & Entomology, to
examine how the frequency of molecular markers of anti-
malarial resistance have changed over the last 10 years, and
reduction in chloroquine use in collaboration with the
Southwest Foundation for Biomedical Research in Texas.
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Dr Mayfong Mayxay testing patients for malaria §

Community perceptions and engagement

Dengue. With the vast 2013 epidemic of dengue in Laos,
more information on public knowledge and perceptions
of this disease are vital. Mayxay ez al. (2013a) interviewed
people in eastern Vientiane City finding that 33% did
not know that dengue and malaria are different diseases
and that < 10% recognized that indoor water containers
could be Aedes mosquito breeding sites. This work suggests
that much more public engagement about dengue and its
control are needed.

Respiratory infections. There is very little information
on healthcare-seeking behavior in Laos and how it varies
by syndrome, geography and ethnicity. Mayxay et al.
(2013b) compared healthcare secking behaviour for
respiratory illnesses in a random survey of urban and rural
communities, finding important variation probably due
to differences in environmental and hygienic conditions,
health service availability and socio-economic status.

Plus, now that there are more data on infectious disease
epidemiology in Laos we are planning both public
engagement research and implementation.

Medicine quality

WWARN. The WWARN Antimalarial Quality Scientific

Group continues to tabulate and map reports of the quality
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of antimalarials (see http://www.wwarn.org/resistance/
surveyors/antimalarial-quality) and we hope to be able
to extend this to other classes of essential medicines and
to display the results in both French and English. This is
supported by the Bill & Melinda Gates Foundation and the
Institut de Recherche sur 'Asie du Sud-Est Contemporaine
(IRASEC) at the French Embassy, Bangkok.

A report on the repeat random survey of the quality of
antimalarials in southern Laos, funded by IRASEC, is
nearly complete.

Medicine quality problems. We are working on a report
of analysis of samples of falsified artemether-lumefantrine
and mebendazole seized in Angola, samples seized in the
INTERPOL Operation Storm and falsified ‘morning
after pills’ from Peru plus working with the Joint Inter-
Agency Task Force (JIATF) of The Global Fund’s Office
of Inspector General, USAID’s Office of the Inspector
General, and UNDPs Office of Audit and Investigations.
We work closely with with the USA’s CDC and the Georgia
Institute of Technology and the LSHTM in the UK.

Forensics. We have been working on innovative techniques
to look for DNA in falsified medicines and using stable
isotope ratios to try to determine the geographical origin
of such ‘medicines’ in comparison to the genuine products.

Guidelines. We are revising the MEDQUARD guidelines
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(Newton et al. 2009; PLoS Medicine 6, e1000052) on
conducting and reporting surveys for the quality of
medicines for the WHO, with the intention that this will
become a WHO report and recommendation.

Tablet splitting is commonly practiced globally but
there has been relatively little discussion on their clinical
consequences for essential medicines in low- and middle-
income countries. We therefore examined the accuracy
of splitting and found severe problems, especially with
coated and unscored tablets. Wider ranges of dosage units,
particularly for narrow therapeutic index and critical dosage
medicines, are needed so that splitting is not required.

Packaging. Working with the Institut de la Francophonie
pour la Médecine Tropicale (IFMT), we have been surveying
the information and language of antimalarial packaging —
much of which is the wrong language or too small a font
to read!

Medicine Stability. Similarly, another ‘can of worms’ is
the stability of medicines in the tropics. There are very few
‘field” data as to what actually happens to medicines in the
tropics if they are not stored according to the manufacturer’s
recommendations. We are therefore performing long-term
stability studies on antimalarials both in hot rural Laos
and in the laboratory to examine the consequences of
heat and time and determine the degradation products in
collaboration with the CDC and the Georgia Institute of
Technology in the USA.

CD3. We have been working with the U.S. Food and
Drug Administration (FDA), the CDC and the Fogarty
International Center of NIH in the USA and the Bureau
of Food and Drug Inspection (BFDI), Food and Drug
Quality Control Centre (FDQCC), Government of
the Lao PDR, to evaluate the new CD3 device. This
innovative, portable and relatively inexpensive instrument
facilitates the examination of packaging to detect falsified
medicines. When tested on our collection of genuine and
falsified oral artesunate it demonstrated very high specificity
and sensitivity against analysis by formal chemistry and
packaging techniques.

Culzoni et al. (2013) reviewed high throughput and high
resolution ambient mass spectrometry techniques for
the investigation of the quality of pharmaceuticals with
minimal or no sample preparation.

Map of Lao PDR showing Vientiane and the
location of Luang Nam Tha and Salavan Provinces -
LOMWRU supports infectious disease diagnosis for
these provincial hospitals
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KEY COLLABORATIONS

—_

Within Lao PDR

Centre for Malariology, Parasitology & Entomology
National Centre for Laboratory & Epidemiology

Food and Drug Department, Ministry of Health
University of Health Sciences

Provincial Hospitals of Luang Nam Tha and Salavan
Mittabap, Sethathirat, Mother & Child, Police and Army
Hospitals, Vientiane

World Health Organisation Lao Country Office, Vientiane
Institut de la Francophonie pour la Médecine Tropicale
Institut de Recherche pour le Développement

Centre d’Infectiologie Christophe Mérieux du Laos
Institut Pasteur — Laos

Health Frontiers, Vientiane

US CDC, US Embassy
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Dr Manivanh Vongsouvath with His Excellency Professor Dr Eksavang Vongvichit, Minister of Health, and
His Excellency Mr Philipe Malone, the Ambassador of the United Kingdom to the Lao PDR

International (in addition to collaborations

with MORU, SMRU, COMRU and OUCRU),

in alphabetical order of institution

Dr Robert Gibbons, Department of Virology, Armed
Forces Research Institute of Medical Sciences (AFRIMS),
Bangkok, Thailand

Dr Mike Green, CDC, Atlanta, Georgia, USA

Professor Manfred Kayser, Department of Forensic
Molecular Biology, Erasmus University Rotterdam, the
Netherlands

Nicola Ranieri, Forensic Chemistry Center, Food & Drug
Administration, Cincinnati, Ohio, USA

Professor Facundo Fernandez, Georgia Institute of
Technology, Atlanta, Georgia, USA

Dr Dallas Mildenhall, GNS Science, New Zealand

Dr Mariana Mirabel, Paris Cardiovascular Research Centre,
Inserm U970, European Georges Pompidou Hospital, Paris
Descartes University, Cardiology Department, European
Georges Pompidou Hospital, Paris, France

Dr Céline Caillet and Prof Anne Roussin, Faculté de
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Pharmacie, UMR1027 Inserm-Universite Toulouse III,
France

Drs Philippe Buchy and Didier Menard, Institut Pasteur,
Phnom Penh, Cambodia

Professor Marc Lecuit and colleagues, Institut Pasteur,
Paris, France

Ms Aline Plancon, INTERPOL, Geneva, Switzerland

Dr Lesley Chesson and Jim Ehleringer, IsoForensics Inc.,

and Thure Cerling, University of Utah, USA

Dr Lee Smythe, Leptospiral Reference Laboratory, Coopers
Plains, Australia

Drs David Schellenberg, Shunmay Yeung and Harparkash
Kaur, ACT Consortium, London School of Hygiene and
Tropical Medicine, London, UK

Mr Martin Cinnamond, Joint Inter-Agency Task Force,
Geneva, Switzerland

Professors Pewpan Intapan & Wanchai Maleewong, Khon
Kaen University, Thailand

M:s Lorna Cox, Nutritional Biomarker Analysis Laboratory,
MRC Nutrition, Cambridge, UK

Dr David Litt, Respiratory and Vaccine Preventable Bacteria
Reference Unit, Public Health England, London, UK

Dr S] Gray, Meningococcal Reference Unit, Health
Protection Agency, Manchester, UK

Dr Al Richards, Rickettsial Diseases Research Program,
Naval Medical Research Center, USA

Professor Tim Anderson, Southwest Foundation for
Biomedical Research, San Antonio, Texas, USA

Professor David Relman and Dr Stephen Popper,
Department of Microbiology and Immunology, Stanford
University, California, USA

Dr Souly Phanouvong and Dr Patrick Lukulay, United
States Pharmacopeia, Rockville, Virginia, USA

Professor Xavier Nicolas de Lamballerie and Dr Audrey
Dubot-Péres, UMR190_Emergence des Pathologies Virales
(I'Université d’Aix-Marseille, Institut de Recherche pour le
Développement, EHESP French School of Public Health),
Marseille, France.

Professor Didier Raoult and Professor Pierre-Edouard
Fournier, Rickettsial Reference Laboratory, University of
Marseille, France

Dr Fiona Russell and Prof Kim Mullholland, Murdoch
Childrens Research Institute (MCRI), University of
Melbourne, Victoria, Australia

Dr Andrew Steer and Dr Pierre Smeesters, Murdoch
Childrens Research Institute (MCRI), University of
Melbourne, Victoria, Australia

Professor Amir Attaran, Faculties of Law and Medicine,
University of Ottawa, Ontario, Canada

Dr Nicole Stoesser and Prof Derrick Crook, Nuffield
Department of Medicine, University of Oxford, UK

Dr Philippe Guerin and WWARN, WWARN, Centre for
Tropical Medicine, University of Oxford, UK

Dr David AuCoin, University of Nevada School of
Medicine, Reno, Nevada, USA

Ms Aleisha Brock and Prof Adrian Esterman, University of
South Australia, Adelaide, Australia

Dr Lesley Chesson & Prof Jim Ehleringer, IsoForensics Inc.
and Thure Cerling, University of Utah, USA

Dr George Watt, US CDC, Bangkok, Thailand
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STAFF AND HUMAN CAPACITY BUILDING

Dr Ivo Elliott, Joy Sirisouk, Dr David Dance and Amphayavanh Seupsavith in the Microbiology Laboratory

Thirty-two students in diverse health disciplines studied in the
Microbiology Laboratory in 2013 and four residents wrote their
theses related to the work of the Laboratory. The Laboratory staff
assisted with the post-graduate internal medicine and paediatric
training programme teaching and Dr Ko Chang, the first Lao
physician to take an infectious disease postgraduate training
programme, spent four months in the Laboratory.

Dr Rattanaphone Phetsouvanh is completing her PhD from
Mahidol University, Bangkok, on scrub typhus, and Dr
Manivanh Vongvousath is reading for her MSc in Clinical
Tropical Medicine also at Mahidol University. Dr Vilada
Chansamouth returned from successfully completing the MSc
in Epidemiology at the London School of Hygiene and Tropical
Medicine (the first Lao student to graduate from LSHTM), and
M Sith Panyanouvong graduated from the Diploma in Medical
Microbiology, Kuala Lumpur, Malaysia. Ms Kristin Mullins is
doing her Uniformed Services University, USA, PhD with us on
scrub typhus disease severity and O. ssutsugamushi genotypes.

Ms Bountoy Sibounheuang spent three months in the laboratory
of Professor Xavier Nicolas de Lamballerie at Marseille working
with Dr Audrey Dubot-Péres, funded by the Institut de
Recherche pour le Développement. She will spend two months
a year there for the next three years, working on Lao projects
and working to replicate the procedures used in Marseille in
Vientiane. Dr Audrey Dubot-Péres, who leads the LOMWRU
virology, is based in Marseille but returned for three months of
intensive virology work in LOMWRU in 2013.

In November 2013 we hosted, with Institut Pasteur - Paris,
the SEA Encephalitis meeting In Vientiane. This meeting of
a consortium of partners from SEA Asia and France discussed
plans to investigate the causes and impact of encephalitis in the
region. It was opened by His Excellency Professor Dr Bounkong
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Syhavong, Vice-Minister of Health, in presence of His Excellency,
the Ambassador of France, Mr Yves Carmona.

We are fortunate to have strong links with Public Health England
(PHE) who support a microbiology/infectious disease registrar to
spend a year of training with us. Dr Caoimhe Nic Fhogartaigh
has conducted much laboratory, clinical and research work
during 2013 and Dr Kate Woods will start in 2014. This has
been a very useful synergistic programme.

In addition, Dr Michael Knappik from Germany and Dr
Elaine Cheong from Australia spent one year and three months,
respectively, in LOMWRU contributing much to the clinical

and research work.

Professor Mike Parker ran the first course in medical bioethics
in Laos. Regular classes have been held in basic mathematics for
laboratory work and in English.

In 2013, we supported 16 staff and colleagues from other
institutions in Laos to attend eight conferences and meetings
outside of Laos.

We have continued to build capacity within the Unit with hands-
on training in microbiology, ELISA, molecular diagnostic and
BSL3 Laboratory work. We now have aLao Deputy Safety Officer,
a Lao Head of Field Research, a Lao deputy head of Virology, a
Lao deputy WWARN Antimalarial Quality Coordinator, a Lao
Laboratory Manager and a Lao BSL3 Manager.

LOMWRU staff teach at the University of Health Sciences
and Institut de la Francophonie pour la Médecine Tropicale,
Vientiane, the DTM&H of the London School of Hygiene and
Tropical Medicine, and the MSc in Public Health of the Ecole
des hautes études en santé publique (EHESP), France.
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OTHER ACTIVITIES
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A. Dengue outbreak. With the enormous dengue outbreak
in Vientiane in 2013 we assisted with the diagnosis of
patients admitted at Mahosot Hospital, using both ELISAs
and RDTs and worked closely with the National Centre
for Laboratory and Epidemiology (NCLE) and Institut
Pasteur-Laos to help with this important public health
problem.

B. External quality assurance. We participate in the UK
National External Quality Assessement Service (NEQAS)
scheme for general bacteriology and antimicrobial
susceptibility testing and mycobacterial culture and the

WPRO scheme for JEV/dengue IgM ELISA QA.

C. E-Library. We have been working with the University
of Health Sciences (UHS) to build a page on their website
as an e-library — as a repository of published and grey
literature information about Lao public health. This will be
completed in early 2014.

D. Mahosot Microbiology Review. We published the
seventh Mahosot Microbiology Review in January 2013
and it is now translated into Lao language — it is attached
and can be downloaded at http://www.tropmedres.ac/
departments-units/laos/links-and-publications-laos.

E. Lao Medical Journal. We assist with the publication
of the Lao Medical Journal (LM]), the first Lao language
medical journal. Assoc. Professor Mayfong Mayxay is an
editor. We hope that the LM] will be fully bilingual soon. It
will be freely downloadable on the e-library at UHS.

F. LOMWRU website. We are starting to build a
LOMWRU website linked to the www.tropmedres.ac site
in MORU.

G. MOPSOP and Safety liaison. We have multiple links
for liaison across the Major Overseas Programme for
building consensus on Standard Operating Procedures for
laboratory assays and for laboratory safety.

H. Talks etc. The Laboratory runs monthly lunchtime
journal clubs, monthly scientific seminars and has frequent
talks by academic visitors.

I. His Excellency Professor Dr Eksavang Vongvichit,
Minister of Health, and His Excellency Mr Philipe
Malone, the Ambassador of the United Kingdom to
the Lao PDR, visited Mahosot Hospital and LOMWRU,
Microbiology Laboratory in May 2013.
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TITLES AND ABSTRACTS OF PAPERS PUBLISHED OR IN

PRESS 2013

1.  Mayxay M, Castonguay-Vanier J, Chansamouth
V, Dubot-Péres A, Paris DH, Phetsouvanh R,
Tangkhabuanbutra ], Douangdala P Inthalath S,
Souvannasing P, Slesak G, Tongyoo N, Chanthongthip
A, Panyanouvong P, Sibounheuang B, Phommasone K,
Dohnt M, Phonekeo D, Hongvanthong B, Xayadeth S,
Ketmayoon P, Blacksell SD, Moore CE, Craig SB, Burns
M-A, von Sonnenburg F, Corwin A, de Lamballerie X,
Gonzélez IJ, Christophel EM, Cawthorne A, Bell D,
Newton PN (2013) The causes of non-malarial fever in
Laos — evidence to inform empirical treatment of fever.

Lancet Global Health 1, e46-e54.

Abstract. Background. Because of reductionsin theincidence
of Plasmodium falciparum malaria in Laos, identification of
the causes of fever in people without malaria, and discussion
of the best empirical treatment options, are urgently needed.
We aimed to identify the causes of non-malarial acute fever
in patients in rural Laos. Methods For this prospective study,
we recruited 1938 febrile patients, between May 2008, and
December 2010, at Luang Namtha provincial hospital in
northwest Laos (n=1390), and between September, 2008,
and December, 2010, at Salavan provincial hospital in
southern Laos (n=548). Eligible participants were aged
5—49 years with fever (238°C) lasting 8 days or less and were
eligible for malaria testing by national guidelines. Findings.
With conservative definitions of cause, we assigned 799
(41%) patients a diagnosis. With exclusion of influenza,
the top five diagnoses when only one aetiological agent
per patient was identified were dengue (156 [8%)] of 1927
patients), scrub typhus (122 [7%] of 1871), Japanese
encephalitis virus (112 [6%] of 1924), leptospirosis (109
[6%] of 1934), and bacteraemia (43 [2%] of 1938). 115
(32%) of 358 patients at Luang Namtha hospital tested
influenza PCR-positive between June and December, 2010,
of which influenza B was the most frequently detected strain
(n=121 [87%]). Disease frequency differed significantly
between the two sites: Japanese encephalitis virus infection
(p=0.04), typhoid (p=0.0006), and leptospirosis (p=0.001)
were more common at Luang Namtha, whereas dengue
and malaria were more common at Salavan (all p<0.0001).
With use of evidence from southeast Asia when possible,
we estimated that azithromycin, doxycycline, ceftriaxone,
and ofloxacin would have had significant efficacy for 258
(13%), 240 (12%), 154 (8%), and 41 (2%) of patients,
respectively. Interpretation. Our findings suggest that a wide
range of treatable or preventable pathogens are implicated in
nonmalarial febrile illness in Laos. Empirical treatment with
doxycycline for patients with undifferentiated fever and
negative rapid diagnostic tests for malaria and dengue could
be an appropriate strategy for rural health workers in Laos.
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2. Castonguay-Vanier ], Davong V, Bouthasavong L,
Sengdetkha D, Simmalavong M, Seupsavith A, Dance D,
Baker S, Phuong Tu Le Thi, Vongsouvath M, Newton PN
(2013) Evaluation of a simple blood culture amplification
and antigen detection method for the diagnosis of

Salmonella enterica serovar Typhi bacteremia. J Clinical
Microbiology 51, 142—148.

Abstract. In most typhoid endemic areas laboratory
diagnosis is not possible due to the lack of appropriate
facilities. We investigated whether the combination of
blood culture amplification of Salmonella enterica serovar
Typhi with an S.Typhi antigen rapid diagnostic test
(RDT) could be an accurate and inexpensive tool for the
accelerated diagnosis of patients with acute typhoid in
Laos. For a panel of 23 Gram-negative reference pathogens
the Standard Diagnostics (Cat No. 15FK20, Kyonggi-
do, Korea) RDT gave positive results for S. Typhi NCTC
8385, S. Typhi NCTC 786 (Vi negative), S. Enteritidis
(ATCC 13076) and S. Ndolo NCTC 8700 (all Group D).
In a prospective study of 6,456 blood culture bottles from
3,028 patients over 15 months, 392 blood culture bottles
(6.1%) from 221 (7.3%) patients had Gram negative Rods
(GNR) seen in the blood culture fluid. The sensitivity,
negative predictive value, specificity and positive predictive
value were 96.7%, 99.5%, 97.9% and 87.9%, respectively,
for patients with proven S. Typhi bacteremia and 91.2%,
98.4%, 98.9% and 93.9% for patients with Group D
Salmonella. The median (range) number of days between
diagnosis by RDT and reference assays, was one (minus 1
to +2) day for those with confirmed S. Typhi. The use of
antigen-based pathogen detection in blood culture fluid
may be a useful, relatively rapid, inexpensive and accurate
technique for the identification of important causes of
bacteremia in the tropics.
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3. Phetsouvanh R, Taojaikong T, Phouminh P
Sibounheung B, Phommasone K, Chansamouth V, Lee S,
Newton PN, Blacksell SD (2013) Inter- and intra-operator
variability in the reading of indirect immunofluorescence
assays for the serological diagnosis of scrub typhus and

murine typhus. Am J Trop Med Hyg 88, 932-9306.

Abstract. Inter- and intra-observer variation was examined
among six microscopists who read 50 scrub typhus (ST)
and murine typhus (MT) indirect immunofluorescence
assay (IFA) immunoglobulin M (IgM) slides. Inter-
observer agreement was moderate (k = 0.45) for MT and
fair (k = 0.32) for ST, and was significantly correlated
with experience (P = 0.03 and P = 0.004, respectively);
k-scores for intra-observer agreement between morning
and afternoon readings (range = 0.35— 0.86) were not
correlated between years of experience for ST and MT IFAs
(Spearman’s r = 0.31, P = 0.54 and P = 0.14, respectively;
P =0.78). Storage at 4°C for 2 days showed a change from
positive to negative in 20-32% of slides. Although the
titers did not dramatically change after 14 days of storage,
the final interpretation (positive to negative) did change in
36-50% of samples, and it, therefore, reccommended that
slides should be read as soon as possible after processing.

4. Jiang J, Paris DH, Blacksell SD, Aukkanit N, Newton
PN, Phetsouvanh R, Izzard L, Stenos J, Graves SR, Day
NPJ, Richards AL (2013) Diversity of the 47 kDa HtrA
nucleic acid and translated amino acid sequences from

17 recent human isolates of Orientia. Vector-Borne and
Zoonotic Diseases 13, 367-375.

Abstract. Orientia tsutsugamushi, the etiologic agent of
potentially fatal scrub typhus, is characterized by a high
antigenic diversity, which complicates the development
of a broadly protective vaccine. Efficacy studies in
murine and nonhuman primate models demonstrated
the DNA vaccine candidate pKarp47, based upon the
O. tsutsugamushi Karp 47-kD HtrA protein gene, to be a
successful immunoprophylactic against scrub typhus. To
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characterize 47-kD HtrA protein diversity among human
isolates of Orientia, we sequenced the full open reading
frame (ORF) of the 47-kD HtrA gene and analyzed the
translated amino acid sequences of 17 patient isolates from
Thailand (n = 13), Laos (n = 2), Australia (n = 1), and the
United Arab Emirates (UAE) (n = 1) and 9 reference strains:
Karp (New Guinea), Kato (Japan), Ikeda (Japan), Gilliam
(Burma), Boryong (Korea), TA763, TH1811 and TH1817
(Thailand), and MAK243 (China). The percentage identity
(similarity) of translated amino acid sequences between 16
new isolates and 9 reference strains of O. ssutsugamushi
ranged from 96.4% to 100% (97.4% to 100%). However,
inclusion of the recently identified Orientia chuto sp. nov.
reduced identity (similarity) values to 82.2% to 83.3%
(90.4% to 91.4%). These results demonstrate the diversity
of Orientia 47-kD HtrA among isolates encountered by
humans and therefore provide support for the necessity of
developing a broadly protective scrub typhus vaccine that
takes this diversity into account.

5. Green MD, Mayxay M, Beach R, Pongvongsa
T, Phompida S, Hongvanthong B, Vanisaveth V, Newton
PN, Vizcaino L, Swamidoss I (2013) Evaluation of a Rapid
Colorimetric Field Test to Assess the Effective Life of Long-
lasting Insecticide-treated Mosquito Nets in the Lao PDR.
Mal ] 12,57.

Abstract. Background: Malaria morbidity and mortality
have been significantly reduced through the proper use of
insecticide-treated mosquito nets, but the extra protection
afforded by the insecticide diminishes over time. The
insecticide depletion rates vary according to location
where wash frequency and wear are influenced by cultural
habits as well as the availability of water. Monitoring of
available insecticides on the net surface is essential for
determining the effective life of the net. Therefore, a rapid
and inexpensive colorimetric field test for cyanopyrethroids
(Cyanopyrethroid Field Test or CFT) was used to measure
surface levels of deltamethrin on insecticide-coated polyester
nets (PowerNets™) in rural Lao PDR over a two-year
period. Methods: Net surface levels of deltamethrin were
measured by wiping the net with filter paper and measuring
the adsorbed deltamethrin using the CFT. A relationship
between surface levels of deltamethrin and whole net levels
was established by comparing results of the CFT with whole
levels assayed by high-performance liquid chromatography
(HPLC). An effective deltamethrin surface concentration
(EC80) was determined by comparing mosquito mortality
(WHO Cone Test) with CFT and HPLC results. Five
positions (roof to bottom) on each of 23 matched nets
were assayed for deltamethrin surface levels at 6, 12, and
24 months. Mosquito mortality assays (WHO Cone Tests)
were performed on a subset of eleven 24-month old nets and
compared with the proportion of failed nets as predicted by
the CFT. Results: At six months, the nets retained about
80% of the baseline (new net) levels of deltamethrin with no
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significant differences between net positions. At 12 months,
~15-40%, and at 24 months <10% of deltamethrin was
retained on the nets, with significant differences appearing
between positions. Results from the CFT show that 93%
of the nets failed (deltamethrin surface levels </= EC80)
at 24 months. This value is in agreement with 91% failure
as determined by the WHO Cone Test on a subset of 11
nets. The CFT results show that 50% of the nets from Laos
failed at 12 months of normal use. Conclusion: The CFT
is a useful and accurate indicator of net efficacy and may be
substituted for mosquito bioassays.

6. Phommasone K, DH, Anantatat T,
Castonguay-Vanier ], Keomany S, Souvannasing I, Blacksell
SD, Mayxay M, Newton PN (2013) Concurrent infection
with murine typhus and scrub typhus in southern Laos -

the mixed and the unmixed. PLOS Negl Trop Dis 7, €2163.

Paris

[A patient with PCR confirmed concurrent infection
with murine typhus and scrub typhus in southern Laos is
described. It is suggested that reports of mixed infections
include an explicit discussion of the likely specificity and
sensitivity of the diagnostic assays used and the likelihood
that the observations represent true concurrent mixed
infections (or coinfections), or sequential infections due to
persistence of antibody or false positives due to assay cross-
reactions (‘dual positivity’). A grading system of evidence
for mixed infections is proposed].

7. Elliott I, Dittrich S, Paris D, Sengduanphachanh
A Phoumin P Newton PN (2013) The use of dried
cerebrospinal fluid filter paper spots as substrate for PCR

diagnosis of the actiology of bacterial meningitis in the Lao
PDR. Clinical Microbiology and Infection May 2™ 2013.

Abstract. We investigated whether dried cerebrospinal
fluid (CSF) conserved on filter paper can be used as a
substrate for accurate PCR diagnosis of important causes
of bacterial meningitis in the Lao PDR. Using mock
CSE we investigated and optimized filter paper varieties,
paper punch sizes, elution volumes and quantities of
DNA template to achieve sensitive and reliable detection
of bacterial DNA from filter paper specimens. FTA Elute
Micro Card™ (Whatman, Maidstone, UK) was the most
sensitive, consistent and practical variety of filter paper.
Following optimization, the lower limit of detection for
Streptococcus pneumoniae from dried mock CSF spots was
14 genomic equivalents (GE)/IL (interquartile range 5.5
GE/IL) or 230 (IQR 65) colony forming units/mL. A
prospective clinical evaluation for S. pneumoniae, S. suis
and Neisseria meningitidis was performed. Culture and PCR
performed on fresh liquid CSF from patients admitted with
a clinical diagnosis of meningitis (n = 73) were compared
with results derived from dried CSF spots. Four of five
fresh PCR-positive CSF samples also tested PCR positive
from dried CSF spots, with one patient under the limit of
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detection. In a retrospective study of S. prneumoniae samples
(n = 20), the median (IQR; range) CSF S. pneumoniae
bacterial load was 1.1 9 104 GE/IL (1.2 9 105; 1 to 6.1 9
106 DNA GE/IL). Utilizing the optimized methodology,
we estimate an extrapolated sensitivity of 90%, based on
the range of CSF genome counts found in Laos. Dried
CSF filter paper spots could potentially help us to better
understand the epidemiology of bacterial meningitis in
resource-poor settings and guide empirical treatments and
vaccination policies.

8. Aubry E  Vongsouvath M, Nougair A,
Phetsouvanh R, Sibounheuang B, Charrel R, Rattanavong
S, Phommasone K, Sengvilaipraserth O, Lamballerie
X, Newton PN, Audrey Dubot-Péres (2013) Complete
genome of a Genotype I Japanese encephalitis Virus isolated
from a patient with encephalitis in Vientiane, Lao PDR.
Genome Announcements e00157-12.

Abstract. Japanese encephalitis virus (JEV) (Flaviviridae,
Flavivirus) is an arthropod-borne flavivirus transmitted
by Culex species mosquitoes. We report here the complete
genome of the JEV genotype I strain JEV_CNS769_
Laos_2009 isolated from an infected patient in Vientiane,
Lao People’s Democratic Republic (PDR) (Laos).

9. Limmathurotsakul D, Dance DAB, Wuthiekanun
V, Kaestli M, Mayo M, Warner ], Wagner DM,
Tuanyok A, Wertheim H, Cheng TY, Mukhopadhyay C,
Puthucheary S, Day NPJ, Steinmetz I, Currie BJ, Peacock
SJ (2013) Systematic review and consensus guidelines for
environmental sampling of Burkholderia pseudomallei.

PLoS Negl Trop Dis 7(3): €2105.

Abstract. Background: Burkholderia pseudomallei, a Tier 1
Select Agentand the cause of melioidosis, is a Gram-negative
bacillus present in the environment in many tropical
countries. Defining the global pattern of B. pseudomallei
distribution underpins efforts to prevent infection,
and is dependent upon robust environmental sampling
methodology. Our objective was to review the literature
on the detection of environmental B. pseudomallei, update
the risk map for melioidosis, and propose international
consensus guidelines for soil sampling. Methods/Principal
Findings: An international working party (Detection
of Environmental Burkholderia pseudomallei Working
Party (DEBWorP)) was formed during the VIth World
Melioidosis Congress in 2010. PubMed (January 1912 to
December 2011) was searched using the following MeSH
terms: pseudomallei or melioidosis. Bibliographies were
hand searched for secondary references. The reported
geographical distribution of B. pseudomallei in the
environment was mapped and categorized as definite,
probable, or possible. The methodology used for detecting
environmental B. pseudomallei was extracted and collated.
We found that global coverage was patchy, with a lack of
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studies in many areas where melioidosis is suspected to
occur. The sampling strategies and bacterial identification
methods used were highly variable, and not all were robust.
We developed consensus guidelines with the goals of
reducing the probability of false negative results, and the
provision of affordable and ‘low-tech’ methodology that
is applicable in both developed and developing countries.
Conclusions /Significance: The proposed consensus
guidelines provide the basis for the development of an
accurate and comprehensive global map of environmental

B. pseudomallei.

10. Dubot-Péreés A, Vongphrachanh P Denny ],
Phetsouvanh R, Linthavong S, Sengkeopraseuth B, Khasing
A, Xaythideth V, Moore CE, Vongsouvath M, Castonguay-
Vanier ], Sibounheuang B, Taojaikong T, Chanthongthip
A, de Lamballerie X, Newton PN (2013) An epidemic of
dengue-1 in a remote village in rural Laos. PLoS NTD 7,
€2360.

Abstract. In the Lao PDR (Laos), urban dengue is an
increasingly recognised public health problem. We describe
a dengue-1 virus outbreak in a rural northwestern Lao forest
village during the cool season of 2008. The isolated strain
was genotypically ‘endemic’ and not “sylvatic’, belonging
to the genotype 1, Asia 3 clade. Phylogenetic analyses of 37
other dengue-1 sequences from diverse areas of Laos between
2007 and 2010 showed that the geographic distribution of
some strains remained focal overtime while others were
dispersed throughout the country. Evidence that dengue
viruses have broad circulation in the region, crossing
country borders, was also obtained. Whether the outbreak
arose from dengue importation from an urban centre into
a dengue-naive community or crossed into the village
from a forest cycle is unknown. More epidemiological and
entomological investigations are required to understand
dengue epidemiology and the importance of rural and
forest dengue dynamics in Laos.

11. Anderson M, Luangxay K, Sisouk K, Vorlasan L,
Soumphonphakdy B, Sengmouang V, Chansamouth V,
Phommasone K, Van Dyke R, Chong E, Dance DAB,
Phetsouvanh R, Newton PN (2014) Epidemiology of

bacteremia in young hospitalized infants in Vientiane, Laos
2000-2011. J Trop Pediatrics 60, 10-16

Abstract. As data about the causes of neonatal sepsis in low-
income countries are inadequate, we reviewed the etiology
and antibiotic susceptibilities of bacteremia in young
infants in Laos. As Staphylococcus aureus is the leading
cause of bacteremia in Lao infants, we also examined risk
factors for this infection, in particular the local practice
of warming mothers during the first weeks postpartum
with hot coals under their beds (hot beds). Clinical and
laboratory data regarding infants aged 0—60 days evaluated
for sepsis within 72 h of admission to Mahosot Hospital

in Vientiane, Laos, were reviewed, and 85 of 1438 (5.9%)
infants’ blood cultures grew a clinically significant organism.
Most common were S. aureus, Escherichia coli and Klebsiella
pneumoniae. Whereas no methicillin-resistant S. aureus
was found, only 18% of E. coli isolates were susceptible to
ampicillin. A history of sleeping on a hot bed with mother
was associated with S. aureus bacteremia (odds ratio 4.8;
95% confidence interval 1.2—-19.0).

12.  Culzoni M], Dwivedi B Green MD, Newton
PN, Fernindez FM (2013) Ambient mass spectrometry
technologies for the detection of falsified drugs. Med Chem
Commun DOI: 10.1039/c3md00235¢g

Abstract. Increased globalization of the pharmaceutical
market has facilitated the unobstructed and fast spread
of poor-quality medicines. Poor-quality —medicines
include spurious/falsely-labeled/falsified/counterfeit drugs
(those that are deliberately and fraudulently mislabeled
with respect to content and/or origin), substandard
drugs (legitimate drugs that do not meet their quality
specifications), and degraded medicines (good quality
pharmaceuticals that suffered from deterioration caused by
improper storage or distribution). Consumption of poor-
quality pharmaceuticals is likely to increase morbidity and
mortality. Moreover, poor-quality drugs can also contribute
to the development of resistance to anti-infective medicines
and decrease the quality of health care received by patients.
To assess the true prevalence of poor quality drugs, tiered
technology approaches enabling the testing of drug samples
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collected at points of sale are required, thus ensuring public
health standards. High throughput and high resolution
ambient mass spectrometry techniques allow investigation
of pharmaceuticals with minimal or no sample preparation,
thus possessing capabilities to survey a large number of
drug samples for their authenticity.

13. Newton PN, Stepniewska K, Dondorp A, Silamut K,
Chierakul W, Krishna S, Davis TME, Suputtamongkol Y,
Angus B, Pukrittayakamee S, Ruangveerayuth R, Hanson J,
Day NPJ, White NJ (2013) Prognostic indicators in adults
hospitalized with falciparum malaria in Western Thailand.
Malaria Journal 12: 229.

Abstract. Background: Severe malaria remains a major
cause of death and morbidity amongst adults in the Asiatic
tropics. Methods: A retrospective analysis of the clinical
and laboratory data of 988 adult patients, hospitalized with
Plasmodium falciparum malaria and prospectively recruited
to malaria studies in western Thailand between 1986 and
2002, was performed to assess the factors associated with a
fatal outcome. Different severity scores and classifications
for defining severe malaria were compared and, using
multiple logistic regression, simple models for predicting
mortality developed. Results: The proportion of patients
fulfilling the WHO 2000 definition of severe malaria was
78.1%, and their mortality was 10%. Mortality in patients
given parenteral artesunate or artemether (16/317, 5%) was
lower than in those given parenteral quinine (59/442, 13%)
(P < 0.001). Models using parameter sets based on WHO
1990, 2000 and Adapted AQ criteria plus blood smear
parasite-stage assessment gave the best mortality prediction.
A malaria prognostic index (MPI), derived from the dataset
using five clinical or laboratory variables gave similar
prognostic accuracy. Conclusions: The mortality of severe
malaria in adults has fallen and the switch from quinine
to artesunate has probably been an important contributor.
Prognostic indices based on WHO 2000 definitions, and
other simpler indices based on fewer variables, provide
clinically useful predictions of outcome in Asian adults
with severe malaria.
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14. Goodyear A, Strange L, Rholl DA, Silisouk J, Dance
DA, Schweizer HP, Dow S (2013) An improved selective
culture medium enhances the isolation of Burkholderia

pseudomallei from contaminated specimens. Am ] Trop
Med Hyg. 89: 973-82.

Abstract. Burkholderia pseudomallei is a Gram-negative
environmental bacterium found in tropical climates that
causes melioidosis. Culture remains the diagnostic gold
standard, but isolation of B. pseudomallei from heavily
contaminated sites, such as fecal specimens, can be difficult.
We recently reported that B. pseudomallei is capable of
infecting the gastrointestinal tract of mice and suggested
that the same may be true in humans. Thus, there is a
strong need for new culture techniques to allow for efficient
detection of B. pseudomallei in fecal and other specimens.
We found that the addition of norfloxacin, ampicillin, and
polymyxin B to Ashdown’s medium (NAP-A) resulted
in increased specificity without affecting the growth of
25 B. pseudomallei strains. Furthermore, recovery of B.
pseudomallei from human clinical specimens was not
affected by the three additional antibiotics. Therefore, we
conclude that NAP-A medium provides a new tool for
more sensitive isolation of B. pseudomallei from heavily
contaminated sites.

15. Wang H, Yuan Z, Barnes E, Yuan M, Li C, Fu Y, Xia
X, Li G, Newton PN, Vongsouvath M, Klenerman P, Pybus
OG, Murphy D, Abe K, Lu L (2013) Eight novel hepatitis
C virus genomes reveal the changing taxonomic structure

of genotype 6. J Gen Virol. 94: 76-80.

Analysis of partial hepatitis C virus sequences has
revealed many novel genotype 6 variants that cannot be
unambiguously classified, which obscure the distinctiveness
of pre-existing subtypes.

To explore this uncertainty, we obtained genomes of 98.0—
98.8% full-length for eight such variants (KM35, QC273,
TV257,TV476, TV533, L349, QC271 and DHO027) and
characterized them using phylogenetic analyses and per cent
nucleotide similarities. The former four are closely related
phylogenetically to subtype 6k, TV533 and L349 to subtype
6l, QC271 to subtypes 6i and 6j, and DHO027 to subtypes
6m and 6n. The former six defined a high-level grouping
that comprised subtypes 6k and 61, plus related strains. The
threshold between intra- and intersubtype diversity in this
group was indistinct. We propose that similar results would
be seen elsewhere if more intermediate variants like QC271
and DHO027 were sampled.

16. Tarantola A, Goutard F, Newton PN, de Lamballerie
X, Lortholary O, Cappelle J, Buchy (in press) Estimating
the burden of Japanese encephalitis virus and other

encephalitides in countries of the Mekong Region. PLoS
NTD
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Abstract. Diverse aetiologies of viral and bacterial
encephalitis are widely recognized as significant yet neglected
public health issues in the Mekong region. A robust analysis
of the corresponding health burden is lacking. We retrieved
75 articles on encephalitis in the region published in
English or in French from 1965 through 2011. Review
of available data demonstrated that they are sparse and
often derived from hospital-based studies with significant
recruitment bias. Almost half (35 of 75) of articles were on
Japanese encephalitis virus (JEV) alone or associated with
dengue. In the Western Pacific region the WHO reported
30,000-50,000 annual JEV cases (15,000 deaths) between
1966 and 1996 and 4,633 cases (200 deaths) in 2008, a
decline likely related to the introduction of JEV vaccination
in China, Vietnam, and Thailand since the 1980s. Data on
dengue, scrub typhus, and rabies encephalitis, among other
aetiologies, are also reviewed and discussed. Countries of
the Mekong region are undergoing profound demographic,
economic, and ecological change. As the epidemiological
aspects of Japanese encephalitis (JE) are transformed by
vaccination in some countries, highly integrated expert
collaborative research and objective data are needed to
identify and prioritize the human health, animal health, and
economic burden due to JE and other pathogens associated
with encephalitides.

17. Dittrich S, Castonguay-Vanier ], Moore CE,
Thongyoo N, Newton PN, Paris DH (in press) Loop-
mediated isothermal amplification for Rickettsia typhi

(murine typhus) - problems with diagnosis at the limit of
detection. J Clin Micro

Abstract. Murine typhus is a flea-borne disease of worldwide
distribution caused by Rickettsia typhi. Although treatment
with tetracycline antibiotics is effective, treatment is often
misguided or delayed due to diagnostic difficulties. As the
gold standard immunofluorescence assay is imperfect, we
aimed to develop and evaluate a loop-mediated isothermal
amplification assay (LAMP). LAMP assays have the
potential to fulfill the WHO ‘ASSURED’ criteria for
diagnostic methodologies, as they can detect pathogen-
derived nucleic acid with low technical expenditure. The
LAMP assay was developed using samples of bacterial
isolates (n=41), buffy coat from R. #yphi PCR-positive Lao
patients (n=42), and diverse negative controls (n=47). The
method was then evaluated prospectively using consecutive
patients with suspected scrub typhus or murine typhus
(n=266). The limit of detection was ~40 DNA copies/
LAMP reaction, with an analytical sensitivity <10 DNA
copies/reaction based on isolate dilutions. Despite these
low cut-offs, the clinical sensitivity was disappointing with
48% (95%CI 32.5 - 62.7) (specificity 100 % (95%CI 100
- 100)) in the developmental phase and 33% (95% CI:
9.2 - 56.8) (specificity: 98.5% (95% CI: 97.0% - 100%))
in the prospective study. This low diagnostic accuracy was
attributed to low patient R. #yphi bacterial loads (median:

210 DNA copies/ mL blood, IQR: 130—500). PCR positive
but LAMP-negative samples demonstrated significantly
lower bacterial loads compared to LAMP-positive samples.
Our findings highlight the diagnostic challenges for
diseases with low pathogen burdens and emphasize the
need to integrate pathogen biology with improved template
production for assay development strategies.

18. The WorldWide Antimalarial Resistance Network
(WWARN) DP Study Group (2013) The Effect of
Dosing Regimens on the Antimalarial Efficacy of
Dihydroartemisinin-Piperaquine: A Pooled Analysis of
Individual Patient Data. PLoS Med 10: e1001564.

Abstract. Background: Dihydroartemisinin-piperaquine
(DP) is increasingly recommended for antimalarial
treatment in many endemic countries; however, concerns
have been raised over its potential under dosing in young
children. We investigated the influence of different dosing
schedules on DP’s clinical efficacy. Methods and Findings:
A systematic search of the literature was conducted to
identify all studies published between 1960 and February
2013, in which patients were enrolled and treated with DP.
Principal investigators were approached and invited to share
individual patient data with the WorldWide Antimalarial
Resistance Network (WWARN). Data were pooled using
a standardised methodology. Univariable and multivariable
risk factors for parasite recrudescence were identified using
a Cox’s regression model with shared frailty across the study
sites. Twenty-four published and two unpublished studies
(n = 7,072 patients) were included in the analysis. After
correcting for reinfection by parasite genotyping, Kaplan—
Meier survival estimates were 97.7% (95% CI 97.3%-—
98.1%) at day 42 and 97.2% (95% CI 96.7%-97.7%)
at day 63. Overall 28.6% (979/3,429) of children aged 1
to 5 years received a total dose of piperaquine below 48
mg/kg (the lower limit recommended by WHO); this risk
was 2.3-2.9-fold greater compared to that in the other age
groups and was associated with reduced efficacy at day 63
(94.4% [95% CI 92.6%—-96.2%], p,0.001). After adjusting
for confounding factors, the mg/kg dose of piperaquine was
found to be a significant predictor for recrudescence, the
risk increasing by 13% (95% CI 5.0%-21%) for every 5
mg/kg decrease in dose; p = 0.002. In a multivariable model
increasing the target minimum total dose of piperaquine
in children aged 1 to 5 years old from 48 mg/kg to 59 mg/
kg would halve the risk of treatment failure and cure at
least 95% of patients; such an increment was not associated
with gastrointestinal toxicity in the ten studies in which
this could be assessed. Conclusions: DP demonstrates
excellent efficacy in a wide range of transmission settings;
however, treatment failure is associated with a lower dose
of piperaquine, particularly in young children, suggesting
potential for further dose optimisation.
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19. Smit PW, Elliott I, Peeling RW, Mabey D, Newton
PN (in press) An overview of the clinical use of filter paper
in the diagnosis of tropical diseases. Am J Trop Med Hyg

Abstract. Tropical infectious diseases diagnosis and
surveillance are often hampered by difficulties of sample
collection and transportation. Filter paper potentially
provides a useful medium to help overcome such problems.
We reviewed the literature on the use of filter paper,
focusing on the evaluation of nucleic acid and serological
assays for diagnosis of infectious diseases using dried blood
spots (DBSs) compared with recognized gold standards.
We reviewed 296 eligible studies: 101 studies evaluating
DBSs and 192 studies on other aspects of filter paper use.
We also discuss the use of filter paper with other body fluids
and for tropical veterinary medicine. In general, DBSs
perform with sensitivities and specificities similar or only
slightly inferior to gold standard sample types. However,
important problems were revealed with the uncritical
use of DBS, inappropriate statistical analysis, and lack of
standardized methodology. DBSs have great potential to
empower healthcare workers by making laboratory-based
diagnostic tests more readily accessible, but additional and
more rigorous research is needed.

20. Nic Fhogartaigh C, Dance DAB (2013) Bacterial
gastroenteritis. Medicine 41, 693-699.

Abstract. Infectious diarrhoea is a major public health
concern worldwide. Bacteria, the focus of this review, are
responsible for 20-40% of diarrhoeal episodes, contributing
to high rates of childhood mortality in developing regions,
and substantial morbidity and economic losses in developed
regions. The epidemiology is changing with salmonellosis
decreasing in industrialized countries and diarrhoeagenic
Escherichia coli contributing to an increasing burden of
disease worldwide. Molecular diagnostics have improved
our understanding of the epidemiology, aetiology and
pathogenesis of bacterial gastroenteritis, and have revealed
new pathogenic agents, although widespread introduction
of such diagnostics into clinical practice will require careful
cost-benefit analyses. The development of antimicrobial
resistance in gastrointestinal pathogens has implications
for treatment options. We review the epidemiology of
infectious diarrhoea, the principal aetiological agents and
their clinical features, and the diagnosis, treatment and
prevention of bacterial gastroenteritis; we also propose an
investigation and management algorithm.

21. Mayxay M, Cui W, Thammavong S, Khensakhou
K, Vongxay V, Inthasoum L, Sychareun V, Armstrong G
(2013a) Dengue in peri-urban Pak-Ngum district, Vientiane
capital of Laos: a community survey on knowledge, attitudes

and practices. BMC Public Health 13:434.
Abstract. Background: Dengue remains an important

24

cause of morbidity in Laos. Good knowledge, attitudes
and practices (KAP) among the public regarding dengue
prevention are required for the success of disease control.
Very little is known about dengue KAP among the Lao
general population. Methods: This was a KAP household
survey on dengue conducted in a peri-urban Pak-Ngum
district of Vientiane capital, Laos. A two-stage cluster
sampling method was used to select a sample of participants
to represent the general community. Participants from 231
households were surveyed using an interviewer-administered
questionnaire. Results: Although 97% of the participants
heard of dengue, there was a lack of depth of knowledge
on dengue: 33% of them did not know that malaria and
dengue were different diseases, 32% incorrectly believed
that Aedes mosquito transmits malaria, 36% could not
correctly report that Aedes mosquitoes bite most frequently
at sunrise and sunset; and < 10% of them recognized
that indoor water containers could be Aedes mosquito
breeding sites. Attitude levels were moderately good with
a high proportion (96%) of participants recognizing that
dengue was a severe yet preventable disease. Self reported
prevention methods were quite high yet observation of the
participants’ yards showed use of prevention methods to be
only moderate. The majority (93%) of the interviewees did
not believe that they had enough information on dengue.
There was an association between good knowledge and
better practices, but good knowledge was associated with
worse attitudes. Conclusions: There is a lack of depth of
knowledge regarding dengue in Pak-Ngum community
and observation methods revealed that more needs to be
done by community members themselves to prevent the
spread of Aedes mosquitoes.

22. Mayxay M, Hansana V, Sengphilom B, Oulay
L, Thammavongsa V, Somphet V, Taykeophithoune C,
Nathavong S, Phanthady ], Chareunvong K, Chanthavilay
P, Sychareun V (2013b) Respiratory illness healthcare-
seeking behavior assessment in the Lao People’s Democratic

Republic (Laos). BMC Public Health 13:444
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Abstract. Background: Respiratory illness (RI) remains a
public health problem in Laos, but little is known about
the overall burden and people’s healthcare-seeking behavior
for RI. Understanding the burden of RI and community
patterns of healthcare-seeking behavior would provide
better guidance for Lao public health program and policy
planners to improve RI public health practice, surveillance
systems, and prevention strategies. Methods: A quantitative
and qualitative survey was conducted in 14 randomly
selected villages of two purposively selected peri-urban
and two rural provinces in Laos. A pre-designed and pre-
tested questionnaire was used to collect information on RI
in household members (defined as new fever with cough
and/or sore-throat in the absence of other diagnoses during
the preceding 30 days) from all heads of household in each
village. Sixteen focus group discussions were conducted
to obtain more information to support the quantitative
survey. Results: Among 1,751 households (9,114 people)
studied, 3.5% (317/9,114) had experienced RI (fever,
cough, and/or sore-throat) in the 30 days before the survey
[6.2% in rural and 2.4% in peri-urban areas (p<0.001)].
The percentage of RI among persons aged 215 years
was 2.7%, 3.7% for those aged 5 — 14 years, and 8.2%
for children < 5 years (p<0.001). Of all sick persons,
71% sought treatment [94% in peri-urban and 48% in
rural areas (p<0.001)] and 31.5% of them self-medicated
[55.5% in peri-urban and 29% in rural areas (p<0.001)].
Sick people in peri-urban areas preferred to chose private
clinics and pharmacies as their first treatment option while
in rural areas they frequently consulted with village health
volunteers and visited health centres as their first choice.
The qualitative study suggests that distance, costs of care,
and service availability are the most important determinants
of seeking healthcare. Conclusions: The RI burden and
healthcare-seeking behavior are different between rural
and peri-urban areas of Laos and this is probably due to
the differences in environmental and hygienic conditions,
health service availability and socio-economic status
between the two areas. Therefore strategies for healthcare
service improvement may also need to differ between the
two areas.

23.  Katangwe T, Purcell J, Bar-Zeev N, Denis B,
Montgomery J, Alaerts M, Heyderman RS, Dance DA,
Kennedy N, Feasey N, Moxon CA (2013) Human
melioidosis, Malawi, 2011. Emerg Infect Dis. 19: 981-4

[A case of human melioidosis caused by a novel sequence
type of Burkholderia pseudomallei occurred in a child
in Malawi, southern Africa. A literature review showed
that human cases reported from the continent have been
increasing, ]

f The goat blood donors like baguettes S

24. Wootton CI, Elliott IAM, Sengdetkha D, Vongsouvath M,
Phongmany S, Dance D (2013) Melioidosis: an unusual cause of
recurrent buttock abscesses. Clin Exp Dermatol 38, 427-8.

[An 18-year-old woman from Salavan who presented to
Mahosot Hospital, Vientiane, with a 3-year history of
widespread buttock abscess formation due to Burkholderia

pseudomallei, is described.]

25.  Cheng AC, Currie BJ, Dance DA, Funnell SG,
Limmathurotsakul D, Simpson AJ, Peacock SJ (2013)
Clinical definitions of melioidosis. Am ] Trop Med Hyg.
88:411-3.

Abstract. Clinical definitions of melioidosis and inhalation-
acquired melioidosis (Burkholderia pseudomallei intection)
are described together with the evidence used to develop
these definitions. Such definitions support accurate public
health reporting, preparedness planning for deliberate B.
pseudomallei release, design of experimental models, and
categorization of naturally acquired melioidosis.

26. Mayxay M, Soukaloun D, Newton PN (in press) A
two-month-old Lao girl with dysnoea, irritability, poor
breastfeeding and grunting. In: Clinical Cases in Tropical
Medicine, Ed. Camilla Rothe, Elsevier-Saunders.

[A clinical description of a patient with infantile beriberi
and discussion of epidemiology and treatment]

27. Slesak G, Inthalad S, Newton PN (in press) Extensive
skin lesions on the lower leg in a 72-year-old farmer from
Laos. In: Clinical Cases in Tropical Medicine, Ed. Camilla
Rothe, Elsevier-Saunders.

[A clinical description of a patient with chromoblastomycosis
and discussion of diagnosis and management]
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Newton PN, Nic Fhogartaigh C (in press) A 3-year-old
boy with Right Suppurative Parotitis. In: Clinical Cases in
Tropical Medicine, Ed. Camilla Rothe, Elsevier-Saunders.

[A clinical description of a patient with Burkholderia
pseudomallei parotitis and discussion of management]

29. Rattanavong R, Keoluangkhot V, Sisouphonh §,
Latthaphasavang V, Dance DAB, Nic Fhogartaigh C (in
press) A 44-year-old farmer with diabetes and a back
abscess. In: Clinical Cases in Tropical Medicine, Ed. Camilla
Rothe, Elsevier-Saunders.

[A clinical description of a diabetic patient with Burkholderia

pseudomallei septicaemia and abscess and discussion of
management]
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27. Yengxiong Vengyang

36, Chanthachone Khamsy

30. Newton PN, Keoluangkhot V, Mayxay M, Michael
D Green, Facundo M Ferndndez (in press) A 30-year-old
male Chinese trader with fever. In: Clinical Cases in Tropical
Medicine, Ed. Camilla Rothe, Elsevier-Saunders.

[A clinical description of a patient with a recent history of
falciparum malaria but failure of ‘cure’ with discussion of
poor medicine quality]
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nuiinigeTotunenincuusus) § Invasive pneumococcal
disease (IPD) tJuganaginesjnaucudu Qs nwms o
tan 33nnavud Dz 1.6 3wy @usdndiouniufio
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. -~ & . , oy @ @ o
cluNIUNonducge S. pneumoniae &) WWADL1A9N § U1t
@ e o~ a & @ o &
Sudyzegfiucivlouniuynigs, «az/f nunondugse S.
pneumoniae TN112&UHIG0Y real-time PCR assay target-
ing the Iyt4 gene. (Gindnnaunaneuuoiiios real-time
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penicillin (895 MICs 0.39 pg/mL 0.125 pg/mL. gouSe S.

. 4 @ T S .
pneumoniae NYNSIUTNNUL Ceftriaxone.

sotinfidugofigneoy 2wbud 1, duacoy saodiu 5, 6A
/B/C, 14 taz 23F. Jw3y 39% eejmmuiviidudiutuaiodn
Ju9aTudnugy PCV-7, udvzliusiuiivesiaioludnag)
PCV-10 (53 73% waz Winwg) PCV-13 (3 76%. iy
(f30rezmndodny wnwdngeseisy wadyutis Widiu
31 3nugy PCV-7 910 dusdnRuauinludzinnao, A

g0 Snwgy PCV-13 9100us&nwiugindavy.

Q . bald ' o & b b0 2
(fj3owdzyungofiugegunniin tricindnisuszouele Tuao,

& o hbOo v a o
(S todatin WiRndniugznetdusndugunaginiisln
BuBudivgdzannde ugiieeiato. nwdiued JEV wluunge

s Judguindncundinoueancingnidmsiniusiniiv
(Se8uniitugrmnesIdnisugrnesucs] way JULiR3uteo
funndmigse udnzurfivnmnniotwdividi@enssen tax
mnmIs@d flavivirus U7, NWNonMItoSg Nt U]
cLudgtdtu Stu wonEa3usSanwduoninu?g ELISA e
noam1 anti-JEV IgM Qusintedudiyiied)ionss JEV wiudy
Uumﬂmaw?umomu (ch Moore et al. 2012). 9INNIWVSNI
WueIu 515 fiu Hcdwwawsue Wisgoh vrlmdn (2003-2008)
war 39810NwB LiSeeslariudrainguniydudl 234 (45%)
Dovonemiudnigugzoue?, 256 (50%) Doonsmnwdediugy

BU9ISNRUKAE 157 (31%) wLuldijgejpuonsiniv.

91982998 (median age (IQ; range)) U 24
(8-38; 0.05-85) D way 32% wLudewdinor 15 9. 410U
{tegudsiinoniy anti-JEV IgM I 14.5% Tufiuciuiid
mwoneINUSNgULue) «ar 10.1% TwaucIui Dy
MIDNSINUSNIFURILIS] (AT TUDNSINEIoY] ULoS]
Sneau. Wawouduiviinondy anti-JEV IgM Tulinie
Huii3, 42% eo3ducivEnodemwEn, 63% Javauy
Glasgow Coma Score @ﬂﬁjﬁﬂﬁ@ﬂﬁ’lﬂﬂﬂtﬁ, €19 median
(range) 2930 (3sn210luttedudiyclu 125 (0-653)
/uL, €1 median (range) 293J(E1299 lymphocytes (L1
37 (0-90)%. SoulngesIfurivcluu1in winolegs)
219 «tndyDEinnunwinis JEV antiovzinadion
21N JEV duwea0il au0delfivtd, sxiiy nwials
(Cindnnaunan ELISA £1311071920139109010g0umn110
exouin esjfumiicinanuraindiinie. syudibtas s
wiucignorudduiiazdetdivaruiniudndidnceides
fiu JEV.
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o ol ol 1 (%4 a QI.I 1 Qs
muidinfivwzen Typhus €z JnTeg3329Inubngawsainiyno luuzasumaajoll sy

2 . 2 as 2 Ah o o '
Scrub typhus (t€wU9wng) €z Murine typhus (t8aiinoy) (Jugunngeiniutd Nduntey vzaoun030333U. wadnla
' o & o~ & Lo b e as o & ' & ° o~ @ o o~ 2 o
339 tuntinigecd e Ludiodivgnciuidie. Inwingounijzellnimuiinaoniiodo)eeIusnsunDI0I IV, WoNS i
o h 2 o o & . . . 2 . .
MuUNanNIYgsoUdNre (Wegsnmumnniudiwugeln G (IgG) Og9 Orientia tsutsugamushi (18UINNT) AL Rickettsia
. ¥ as 2 oA | o~ @ % P @ [ ' o~ 2 '
typhi (tuiinoy) e Tme erlzelienfiocde way endsunsufioliojeejusnsy 1o3o333u tnuniugudl (lmgoiy 35
° o~ P & & o~ 2 o L e @ Ay e @
J 9oy 2002 §u) (Vallee ef al. 2010). TUNWENEIY, woneSatdinnunon ELISA aainceiugucdan §tdsSuniucis).
2 S 2 o & oe ' @ a 2 P f 2 P @
S0y HBuvonnytigseudnzer (IgG von) (cuuiidiudu) fGnduludingtioilgdicndsucdudorda) (28.4%)
L o h L2 A f @ o ' AT 4 o as
nend1Encaucisyunjulad inanier e ientaniyde) (13.1%) 29JuUznoun03033 4. wilun1gifiugl, S1au
v A oo ' b a o 2 o P P o 2 A f
tSolinoy (cuuidwyl) fiduuonnigdgssudnzel (IgG von) wluduyenadldiygncaulud tmaiielgeienTanig

@ h Lo A f 2 P @ a o 2 oo d

(099 (30.8%) (Doujunjuls dlmdiisrlagdiendsundufiocde) (14.4%). Sinwniudmiznndiugzfifindunjuniugdo
' Lo e o ' ~ A f s o~ ' o ' ) S o e a  a &

Tegy92guwseintatnuiuon dutielse) TuuzasuyologIuduoGULIY coUzdnowsFnmuiitiodtioiugswy

v o ' S o e w  a & 2 &
gantaiinoy (IgG von) g3 waz Jao1udyyidivdndniiugawsaintéuuieng (IgG uoan) Ao,

o o ' N Ahb Yy o e e o @ o o o fong | ] H Tgis M Typhus ;

SIRVUNUAVNUSTNIR (ANoNIR), Jiusutn, =\ ;—T!i i PR il {ﬁfﬁ;:;f; vphus
' &S b P ' ! s e : ey | : ]

2112 lureniigererurtudd, asuiiotne) 0% - 11%

f
A | 129 - 21%
()
é:; B 2280 - 329
< I 3% 43%

1z (ugotsyl wluddnlegynuzeaints
' ' & oo 2
(CUICNIFINDT (A NUELRITRIRAou U
o &S P > @
a397u NnowoncoivesignudiuESau

'::__-: "Vientiane City”
% Very urhanized
% Urbanized

# /' + lLess Urbanized

"y, oo P a ' 5 &
(& uinunznneluddn 9330 nuK
(AusdnNuwzantEoliooygindl waz Jdala

[ | Limits of district

2398880 wrantSeugenIni.

o o ' P A P Land use ;
nowdiurmdI tEulnoyin DBuuonmacin B D

o o Lo a WO v e P
(gsaudunzen (IgG uon) fiunwinlSsue) e Fields
o EO v o o o & &
fiunzmin gUWidiudmuniingmss s Suzces ;

ov 0 Wientiane 1lzalth Survey, 2006 {IRD}

# Atlas Viertiane |Rossi, Tissandier, [nthiphone
T 0 Julie Vallée

nousLwonInfinwdiu e1nargougnusuNIy

Rowzantd. Tnogiotd wado t8uuleng Uy Serub Typhus 16

wroniidy Whocde. (fjcualnnniuwzen villsge fevel
) > 11 N [ 0%-11%
2 oy P Y] ' —
tBun) unduluauiicSnoingdgouda, P 12%- 22%
B 2396 - 349

g0y, g210m0 (T JFoUKNIRTUL Y B s 4%

focde) war 18y Scrub § Yandiginwltdi 77"} “Vientiane City"

% Very urbanized
7//// Urbanized
7/ Less Urbanized

|:] Limits of district

& o ' A '

21t dvwzunndutudl. snesdutd
P o A ' Py @ a o

o1 auier e Tufocdejojsiusinaztin
& A A a o~ P Py

(ge lutoawitdrartuniyenduuzdn; Go

\ & by v a a & o~ Land use ;
13U tdomiontd § ;i § (21tugoudio B cuilding
0 gougazur tutocde). Fields

Sources:

Wiendiane Heulih Survey, X006 (LRI

@ Julie Vallée

ks Vieswisne [Ressi, Tisandicr, Tnthiphone
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nwéw (@) dgatimgadudumandunigniazuzaniulan, S3d8unzfunniutiodutatunwdudo, ddunaudy
0o, Aa1tgulunwéng way o lifinaruzardesirgidutnuddnugmniazurandd. nuiitgdadmdenuy
2v210819N371920%9, N Wi UL uwRdwygl, JRvduaIFeejcwan) car Nzl B iguuzww ciud
gounjosefiuniitiusuzsind (&) Guatiue.

woneSatdu Dudnngoueeifivcivueululsol war SuruuInonieausniitdSudadmidensuudngicualoe
naugenuaneslgadie ulego GoundmegotawuynilEs (Bacillus stearothermophillus, Escherichia
coli and Streptococcus pyogenes). Ha1egoDeadiiSovrguinisouinfcsutd. Wwnwdnsadoundy (N =
0,058) (azr Sngtdoln (N = 1,153), Tud1 49.7% wz 36.2% 1UGU, 2938uUcu Tuuznsunaajojyiu Jadadw
(5o Tuinggo. nuAucIuRtdSudimiEamuiignciuiivcivig) lgdriug uiBearduranguniy way Sugsden
QINgUBY (F199197 56.8%). WuzasumaoIoIIiy, AuciucdniisucluldSustimensuniududonaindiditme
(60.0% n3UTiU 46.5%, P < 0.001). nuintgdadinEs Wnudjnuniugsuniudzndaciusisundmnmunoniue
GrucBouinggo. (§397 U oeuidudumnaii DazduniudiudednSenicied unjuiivdiunwzunnliagg, o
ESBL positive E. coli (03111 8) waz ESBL positive Klebsiella pneumoniae twluducdinuuzasumasjo3siv. (is
annzRninwesmeiwdo; leninfiarInwinluadmEennduuzdum cay aorwnngunazdosudusiv, 80
nnmuitEdadinuiSeting lug uguiio Wwadyisrinisen uduniunongsol e igzwwniud (8) dgadiu
(SoviinmiogButiu. griu dudednuaougungofiuniunlgyadiwEs way InwesnarusuniunougUEety
loatiganumieBundacha.

no130EuLILDwWETU 6 ﬁm‘}‘lctaajq}onﬁﬂmﬂ 3y81untsguiidousmmaildentiuilioanfiumn

fiouda (Slesak et al. 2011). 919 6 Aucluardudiogtdentina lddsufisvoiniioudigntiu. mnNniugsy
NIUaUcIUS LY/ iliegiwou 227 fu, Budt 46% wluduRuanunuiniouds, Wiiv 45% CHuUSHIEy
edisuzey iy cé”uzf]sajtgn (38%), 1&833nRu/cSudioysmn (3% Turtaze)) way feydy/xeud3n

» o

(1% Tetazey). aronmy/awgidleninfufiovduiuna, wogwe way GRdSHugwesiniuAuman
fioud1ar BleninRumionss. Sgmunigsununusiedio 44 vy Dudwiunididunasifuciulden
SucegrnAusuinfioudad 33 vy, céjﬁucﬁuéaugﬂaccbuﬁu@u, cwngwéucéﬁﬂmo%j. 2009 fous
(0, Da199wnazlfuciutEtudeunufioudawou 46 du (9dnnwuin 0.8/100 000) waz NNz

' YO u o ha o 2 o o P o ha ' ' '
OV tGRUTHouY D, Ct]JQ’IO, Q"l?ﬁaﬂml](l]ej'ﬂﬂnnl] U]J"InnDUU'IU]UEEﬂUECUlJECUUJﬂU Tnugzwazely

vho v o ha 5 ' R & = P o Qo
CUJO%WUU]I]UI]OUU"IZH.UEENU m9UmSijWjEOQ”|E2'IU7. %UCCUUﬂ’llJ{JUBOEEUUZU?JE.UQj?sj%WOU']’J NR/TUX

1

Phytobezoars 299
suanfiogrananld
299UV, 0DWLID
Au29InuRivINfioul. 390 5 gu.

antivgisuiivouiniiosuds eandudunzate (3u: Nl tdanad@isnow way nulguibusis &

& a ° A P P = ' P h ya v o ' o
nysnzow. griudaorwiduinastie)ligerdnsundzgrdy wWelfiSusnjofiunowdy) war Suny
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Hudseed 2004 Judiuun wonSadiudrdniudl uguesfiucIuiiGaSs Escherichia coli «az Klebsiella
|pneumoniae #Dnawz30 ESBL Tulsgoluzlmdn, (Saclunorundununiududoway caenjmomu
meh‘iun.ucephalosporlns (€az FouUNICIVAEIAY gentamicin 2y ¢Ja7unL fluoroquinolones m [{ehi
NNz UINSNzLI-TunM Tnamuceﬂcas E.coli #3230 ESBL 9100u 54 Gogl13u13ngn (3990u
‘ZmU293c38(76°/o)‘m.uwmc;a90 wz Azfun)Iuw), 9n 20% Lc.uaJ‘tmmmuusj.

ney, lsqouuzingan g=iufi 7

Bunaugngdudseiivi D8y CTX-M wludutunn@io1y ESBL-E. coli fitdualugosd 2004-2009, 83
[6reriusivane diuvidutudzanntfingysy: deno3u caz b (CTX-M-14, -15 «az 55-like, CTX-M-27).
ueniiugiiDangrurndmwsoufivga ciprofloxacin / gentamicin (83 68%. uHiolan ESBL-E. coli 18
Guiitunaecly (ST-131,ST-405), wadagiudiu ST-648 Léjmumﬁnﬁu‘tuﬁﬂwonﬁn ccbmi]wmuﬁuiﬁ
|zuummucz°.’]u9mu:lej c239°mci“lwsaJ90mmuajjaoﬂmlmumuum?ua muajww‘lwmo (09 Stoesse et
al 2011). 2.UUcm'nJa‘Cmcmmawmau‘ﬁummﬂmvaj €z Bocruniutnlgeadugs, Tnugzwaze luny
|Cephalospor1ns waz genmgidn (Segrlnduii lanidcwy e uadincnucE tunwduda.

Wiavriinididuincy, ddudivousy 22 Wndd3oucudune) duln

Chromoblastomycosis EC.UJJJ"I‘I‘JJ&OEéSEEUUé’IEgs 991tauzg1U29) Old World screwworm fly, Chrysomya bezziana. 910
I’ o L ovo o b o o o s ats 5 > .

eosfonily way &ulditonts aDursiuludio cdU TSV T Tuedn

lan dudiunwnowjcoulueassy e 20

& & Ay o 2 2 e
PCR ancUscEioi tic819In nodule 21813cwn Wdicdiu Fonsecaea

%3 Iy a & o o
itenSeu (Rovngedindr won ansecaea, pedrosoi, monophora § F. nubica, m0WGSunwiudomuddous
Phialophora Q% Cladophialophora 11830 terbinafin uoNiu Tyl itraconazole Uy pulse-therapy (Nnu i1 Tuue
¢ Whuar Dodin. soulndciuacfingeddd | |3uwiiey catidutav: souzdiudedulzdniuwesidn way
(OULMWINFOVAU 1z AN waz/§ wiugn godugagizeld) veniiunInwdinciemusen (09 Slesak ef al.

o Ve TR
21n2rnaiufode LU, 2InUSunducdiv 2011).

& ' o & o Py 2 o
(st uNtinEeninditaucgngsy, Ueis)
Gouiig nencdutdtd.

SUZ‘WU 2"IEU9:|Q.U29jE1UE'%U.UU‘1O
ECEJE'\OE%8UQEO‘LJUU"IL’UJQ’IJJUHU10C2’I

AuciusBugrouieny 72 U, tdwsuudo)
1s9 sliceojmasitinm, winalisesjuznnato,
GovsmuinSuesigouaueizoltd 1 oifin,
N3 indsfind3cousiisfiy 10 Dreusiil.
Jouéwdngdidosn way JuncuBuEeddd
(QU2WINSIUYL (A géuﬂsj&ucﬁsjéwﬁmu
SniauadssutdBoniy, vow, Jove.

SUCGIUQU: screwworm

fly Chrysomya bezziana
NISUINTVUSI29IAUCTU TUSL
4719 ~ lem

Wostiunumlfind1 aacdusyn § LeiEBooi
ccﬁéﬂﬁjﬁgotﬁaﬂnwﬂnsouﬁjﬁﬂa cLuddnge
vrazwzddudtinm, Au car our, O multisep-
tate sclerotic cells (23diutdamnaugey wwdn,
udutiosinin N8 Potassium hydroxide
10%.




a o

viinh 9 21221UM 933 (A1 Sy, Isyouuzlndn sxduih 7

o da + °

Mudjuzitgnaziincuuireuniy wodudininidaoruclue

cﬁjéﬂcéeccunzﬁcaazﬁﬁ?uﬁcﬁnw 208NN, Salmonella enterica serovar Typhi nnauwum‘tn 132 8 udo N,
[fuciuiicuuzonishario aou‘imu‘iumotanmuaw’mceﬂmjmwjuummmumoacmxmumcasn‘m
.Ull.UE]DMJ’mEi]USIJSUOOUZﬂC’]SjJJEE]Sj.Ulﬂ‘1jU]SjOEE]‘1u?Uﬂ’]lJUjJJuL"]quﬂO\(2ZﬂQuwﬂZﬂDSj‘fO mmuccwj (g 3100
21wmcasww‘tu‘tumsmummﬂj‘masnmn Lajcﬂuusnzngmtjsute?umuuwumw 10 (R Duwzennmiwiign. N
Hiuzfuzeintsazin swndnazduduloodalWinwyndsagennus S. Typhi 108w, ‘Zummuccwj €z
[Eu. woncdtdEnnmuEnscuudrdudramarndSeiicinluctioyniden way muﬁﬂ‘léccrﬁm'é]uccuu‘to‘iumuﬁj
weil S. Typhi antigen (WUt (rapid diagnostic test)Tnsmum?amoﬂmmmeocmaUntaen cajsamtﬂucmn
Bnficouds, aoidow) cay cso?mmuUj.u.um?Uauc'wmci‘]uwumo‘cemauwo?mtow‘t‘uma (997 Castonguay-
Vanier et al. 2013). LctJlJ'g].um?a‘Z1m°11JUj.usmccUU‘anwnnUzmeu.Lntwsananmﬂcas S. Typhi TU213U wowon (81

2 PN . Lod & . o~ £ @ Haa v
tEdudiuiudinioumongenmigs S. Typhi WaogdymngsncrioynideniiDgsy.

(118 eudiucuniictasy gram u cﬁumaeﬂjej ccwm.um‘(auj.u AeJagtooriuinnondugsiwrzis) Group D Salmo-
nella enterica Qz S. Typhi tthaiv. PINNMIVINKTUS0ii, 6456 wrioyniAsnanauciu 3028 au (JuroIIend
15 Biou Duda 392 (6.1%) wiioynidenandiuciu 221 §iu (7.3%) Jeuniiay gram Julucrioynidsn. now

o, mwumneuﬁu aow'?aﬂcwﬂ (Es} mwusﬂneuuaneejcﬁejnoocchu 96.7%, 99.5%, 97.9% <z 87.9% v
10U mauaumumucae S. Typhl mauaumummcae Group D Salmonella iy 91.2%, 98.4%, 98.9% uaz
[93.9% mwatiu. nunandoueiuyu (RDT) couEnlinwiuetody Ynvgz@uclumid cay Danidewy cay
Uus‘]nncsmwnmmu‘hcwncasinymuq:ﬁcaeo.

mjccuo‘Zonmuammummounu‘cncm‘cauuzme9jmuUncasnmmmonoowucas S. Typhi tdw3et) ~40-80 %
I28jﬂUE’%UU\£ﬂU‘(2U\9qumjmJO caJungzen Wicdiudniunondoy RDT soufiunmynidsen cc.uucso‘fmmwj
Uritody, ci]ugononznummuccwj e woud. womsm‘mowm“nmJ’l‘EUznoaej‘ZaTumsjnusug (e (Judy
tnun@duniudiued WwdisyBwniingingendin «ar soudumniuazuinesjurainid)ladcdudouisnaciio.

@ & ba sy va o K0 v o va & \s o || &u8ans cax Sdn :lzrcnjrﬁj‘EaUxcamz?\c§9‘Eégjjm1umnnzcrm59n wwndsudodiose
QduRed  BtdlmdInnIugidiuvor - tGhigetdyuing
& o e N o
Uiseu OMea Artemisinin €Uzn0Niay, NOJOUIU (KR
gcautn-wzdr «do. wonest  GiSnnudngaundacuy
. .. . & o & L & P -
Randomized clinical trial (@ouzcluctaszoaige tSejol 10°-
awennzesden war YsDudusSofwiwesgel Artesu-
nate g=U0RY TWULALIW 4 mg/kg Ry 2 mg/kg (JuoA 3
& P 2 . o~ o & 2
U «do mwudouer Artemether-lumefantrine Tuduciuincduts
a AL b a Py L @ @
gyugdiseutivisnudy ticds) (glUy weozzmduuzien
(Mayxay et al, 2012). Gunwuiiy a310ud1 12001
L & P o @ '
HgetdygrlntdannzuIsn [Mean (range)] LU 23.2
(12-46) £0tw3. Duc3v 10 Ay (23%) H30Ee unzascdon
& a a L b o 2 ha & @
WiH 1 odnwdudo waddfuciudlndidEslunzusden
iR 2 13 3 mIPudo. Socmnwdudomuenwwtu 42 5
' o b o @ a &E0O v ' & P

wly 100%. gzoqu: 830 diudnanniug ldidiuo (getdys
vwvissuluwinidesaio GdUa Artesunate TUSUCTURS, 105
i8S azdiogtdinwdnnudgduds . 0

Artesunate U3 2 mg/kg (AS2) €Az 4 mg/kg (AS4) goutdudBui cougyuan

20wV (Fweautn-NYey) 1Ry 20331 (Frcautn-wei)

== Pailin AS7
4~ Pailin MAS3
-9~ Wang Pha AS7
—V—
-
-

102
Wang Pha MAS3

Laos AS2

10" Laos AS4

100

1014

1024

parasitemia (% from admission, median, IQR)

12 18 24 30 36 42 48 54 60
Hours after admission
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ceuiig3sie Dl gxeo)WidiugensiBm
(Suseng31td (893ihduenidjurasy
MmaoI2erinn «ay INDUIAULORIN
(59 W8ygolintuamnneag Bentny1ond
DnneBwondgdudodoss Artemisinin
81n9) Q0.0 FLnWRNINWINEUOS
w0 & (Deyeluy (B230) (Bytaszon
IS oulintamnucadsn Juddue.

18100y (Orientia tsutsugamushi) COUTUMINIGWKWNIREVEINSINUTUzDoggunddivdwauiueld waz 80

a & P a b o a b o . ' " 5
22013 (3301091 DetinniutldwnarDad. (§3918 doxyeyline lugdudoLInnLnIy €S8 fluoroquinolones 1

N I Q as

° v\ v o a Y oo PR ' E b o o 2 & 2
0118 1EGAULINRLD. waldnnwdsPunigedtinlidivor dadlurdnRuiwtunwdudotsuuika). weldinolw

Ny Infivdums  wonditdEoniiogsuiniunsugzmieyludiojinasizeyse O. tsutsugamushi (WL
° . . ) P2y I & 2 2 o . . . .
Kato) (ieJa ciprofloxacin az &Ny Sequence (tociganiiwaldidiaud quinolone (quinolone - resistance - determin-
ling - region i QRDR) 299 gyrA gene. Tw&utIuat0 18 & (097U Tantibhedhyangkul et al. 2009). (89 O. tsutsuga-
mushi wOuGwdes ciprofloxacin 1Ay ofloxacin Wiejfinas] (MIC = 8ug/ml) €Az Sequences HL3LaNUALEHIODO

QoL genomes 29389 O. tsutsugamushi 893U (290U Boryong and Tkeda) wlud Ser83Leu fintwfiutuan

o 1 Qa o as

& &b oo a 2 &E o . Py o Eyod0 v oo 1 o o >
RDR &ydunigiivordnoiusndiuiiuniudiesyigenea fluoroquinolone. Buniudinasy UidgdicdivousSwnouls

. & 2 N~ b 2 o o . v o va@ b
¢)1 fluoroquinolones WofudotSuuinng. woniSwEdWednHwiwes fluoroquinolones BUINTUTDtETINOY TSR,

]
s

(Sun3ofindsdDnorwsncaunsofivdydniiniwesy azithromycin unwidudotduuin) & Solinoytuaio. (Enniuf

(=3

k4 & 2 o Qo @ 2
&y uTuorsautieBin1z 3B Snrurgeduoii ).

o s b o ad Pad & ' v o % @ 2 e ry o o
Joatiugidriudd ua Dhdufiduenyww njofiuliuives)tduuicng § olinngecs). WngRngzdes doxycyc

. . > v Q had & o b o o o wvha
Fline (¢  chloramphenicol mn%‘mwunccmnﬂU8uﬂamom§)nuumuuamuanmu. UGNUazcUY  Glasgow,

5 @

5 @ 2 @ o 2 & @ o ' P o b . A o 3
Coma Score & ) dg1u0Rugatd, coudaorwdrdutdidunigdu@en ((HicousrSddUa doxycycline HidnEatul

(3udsnTua10) § e tidwniinzwizewniulng 181 doxycycline Qs chloramphenicol (uiin 11).
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it ° v b & e 4 2 5 E AHE Ao ° o a v & . : o & o
Srusin luoln tddcudiourngyuniudiundizegeiicgetidue Wulspluzindn. nequisustdsn Tujjeaducuomigtunwdudodinly «ar noude
QuImUgzwwes fucIudiugouynfy, musiiiniunantedy caz ofidinwesytiu, S50l war nuadidimeutiazdgaWiduiiu. nguinondiUsd
Uwgmeunudsga Widuciu. #dudin neguinondijcuoniniududosmdudinisy. woniEazdSuBngsuniuinlgsauzinntul,

nududowzuintnils (typhus)

Ui Doxyxycline 4 mg/kg n13UINGINB0 UGy 2 me/kg yng 12 Solug, Dudo 7 J

(U3 umdnneBa Wil tnde oy 200 mg 96180 mudos 100 mg yng 12 Solug Judo 7 )
5

i Chloramphenicol 50-70 mg/kg/D nagUan uoar 7 &

(Ue3umdnneBi Wiluglnecoy 500 mg yng 6 Sotwg Judo 7 )

0010959 Doxyeyeline 7 5 Tuidiniisy < 8 ¥ 9anwtiind001a59R0%Wi doxyeyeline. eliSgfwa, nw i
. . & a hLad
Azithromycin unwduds Wuoar 7 § exndundeniidiigo.

% & @ Lo a o ' 2 . Py @ o [ ' P o a & a
Gagnoncdyniutiur lucLgytoesAudiunsuniudida doxycycline. foyfioufiucivaojolimofivsmiuciunzwizioindin
NNIUNULa

é). E 24 Qs
ﬂﬂUBUﬂOEUSU}UEﬂSWSjQﬂEE\’IU

Py f & 9 o Gao b o v & o~ e & "o
Umm‘tUcEUULEUOm'IjmuﬁUi]awwmcuemuzlstjem:lu (TucoaidytdiusIngesnumn waz dugsiniuiinasuiga 19fiu
P & o & o & &
08 9), (LT WINCSINSINIVCLVTINUIYINAJQUU :
2 o & 2 P 2 & o a 2 2 & ' s o e @ s
* 13y lacdsdiugzougIdnigudiouigoaus aauﬁui]onowmmucae NsurzLIedug) 03 wenle
s o o o 2 2 & ' @ s s o o o o~ o
1112 Sundjudivitan (A ldidadimugensy n3 3Nzt i2dundy cludImugzwwesIfuciy).
2 o & 2 o Y & L@ . o gy . ' o
* 3y lacdefiugzoueiSngudiouge R. Typhi §) O. tsutsugamushi w1 gitlue1 Doxycycline SoUTiue)
P E o & Ho v & 2 o o~ o ' P . f
0189009 m‘Z28Ui]awez)juszunsjsmﬁumai]‘tu (Duebuaz8unea Doxycycline £13039).
. vy Qo o h P & . . &
* ¢ Ceftriaxone 910 tGBUASIRUE T UKLTVSISNIFUIINES Leptospirosis (SUTI.
* & . . E &b o~ s E & . & ' P & 5
(29 Listeria monocytogenes EZ“JUE%EU]UHSU?UU‘ZUUSQSU@O:’]OI}’%U. (2909M121 Uy (A1) Oela
Cephalosporins quUHKL.
N a o & . & oo & ) « etqe & o~ b o & 2 o
* wonesaawliuegs S. pneumoniae iU (O) C1e)a Penicillin, a:uuwancswUccwxmﬁuﬂocusmumwejen
P o egqe o b o v & ey . Py o) ° 20 v .
(utiosda penicillin (TU0ITIVTIVSINE (A Antibiogram (0ig), woneSacuz U1 ldilg cephalosporin
JUNKIWSEY : Ceftriaxone.
* PeyuomilBe steroids 910 DEUATUNwWILTodatiugzmusidniaudiouds M. berculosis, tO&diu
ad » ' 2 . Qan a & 2 o Y & .
Deyuazidiiod nwulgd steroids %uwun?wmuﬁUi]owsmuazunejsmﬁuuewas Haemophilus

influenzae b §) S. pneumoniae TUETUIZNASUESNS I 6.
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Ceftriaxone
80-100 rng/kg/fl IV (Cephalosporins U3 Wugiiicdsngneuas WSudunonmmdniz)
w3y 2 et
(U3 umdnneddiduaueiud tneg 50kg cludzliu 2g IV ying 12 8olu7)
8 Tuedincfin toi
Cefotaxime

919 0-7 § 100- 150 mg/kg/D IV (yn7) 8- 12 80tu3) &
91 8-28 5 150- 200 mg/kg/3 1V (1yn7) 6-8 8olw9)

L °1°E:Jomumumc29 Listeria (ﬂnnumku‘fumn <1 COSIJ)CEUI%.UZHUNU

Ampicillin

o 0-7 0 8-28 0 <159 >15
v30wdl IVD:  150mg/kg/ 200mg/kg/D 300mg/kg/D 12¢/8
Taozg: 0N 8 Soluy ung 6-8 80luy  yn7 6 Solu3 0n9) 4 8oty

U] G100 Ceftriaxone § 00eaTunL Cephalosporins JUH 3

Chloramphenicol

o 0-7 8-28 & <159 >15 D
£30wad 1IVD: 25mg/kg/D 50mg/kg/D 75-100mg/kg/l  4-6g/3
taszong: 24 80tW3 12-24 80tu3 6 803 650t

(U3 uwidnneddduauciudgtmeg 50kg wlu 1.5g yne) 6 Solu)
Suufiy

Ampicillin

o 0-7 8 8-28 & <159 >15 D
Uzduwdd IVD:  150mg/kg/ S 200mg/kg/ L 300mg/kg/D 4-69/0
tayzog: un9 8 ol ung 6-8 80luy  un9 6 Soluy 0N 4 ol

117397= Rickettsia WAL Doxyeycline Ay 4mg/kg nouhIdn, INLU 2mg/kg 0N

12 aain (Jucor 1 eain. glmdcluastduzauiu 200mg nsudidn, auicldy 100mg
0N 12h (Jucoal 1 9390, now39=2938/1 Doxycycline Tuiin <8 J gmumuijuijo
cLudiisundnuidWigsdudodos Doxycycline. ‘iuccuyjnum &)1 Azithromycin
g10cdugaii 18 EBuaHg0 ey s10dusdnfwiwdudnSusiy,
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(oSO PL,
Winaudasntuyn
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DNA § Antigen
2998 owre0
Typhus €z Rickett-
sia Eieﬁs, i
(S10uF UL
fuciuenncduds
YuSroueISnisu
fouiSo93uB8uY
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ccuamﬂjmuﬁuﬂowwm Melioidosis S8

& ) as .. . P T U T T Y ° Y A~ o ° oy
(¥999Ind1fucIudIu melioidosis HnfudrDuiiniuiipues iedignlisgy vondguusimzduniudy
010889 18Uz creatinine TuNzAsn2eIfurIuSIRUG Tomeilwindzua 50 kg.

Serum creatinine Ceftazidime Dose
pmol/L mg/dL

A1mo1 176 Aanon 2 2g 1In%) 8 gaT.Uj
176 - 352 2-4 1g yn9 8 gat.ug
353 -528 4-6 1g yn) 12 20‘E.Uj
N1 528 N1 6 lg nn9) 24 5019

Melioidosis 2rPag&eisy: Dudodoudadn-adoueaRu

Ceftazidime IV 120mg/kg/D wdigedly 3 e, (ucoargiition 10 i
(Urdumdnnedaduducivg e 50kg coudzom 2g IV ung 8 8olu3)

S

Amoxicillin-clavulanate IV 150mg/kg/5 wtiqdu 6 honl, (ucoqrelgpiisugn 10 i
(UzAuwdnnzbduiuciud Tme 50kg cludzui 1.2g IV ne) 4 ao‘im)

PNV LTIRAVLINE:
Co-trimoxazole v 2 thetd, (o1 12-20 s1fin - Uzduwesduiuduniuiwinesdiuciv.
Wtmiigzeuing 14.
SuRuiy

Doxycycline 4 mg/kg/.u .UQ'“EZﬂS (Juco 12-20 80
(Ve umdnnedddudiuciugimg 50kg coudzuw 2 dines) 100mg yne) 24 Sotug)

0 Uidngod:

Amoxicillin-clavulanate 60/15 mg/kg/D wgcdu 3 ietd, utoai 20 9980
(Urumwdnnedandudiucivd g 50kg coudzow 2 (inesy 500/125mg yn9 8 8olu3)
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oMUY udowzs1n Melioidosis GoaE)12¢00NY

nauldie/ Co-trimoxazole 10818378 wingeIduciu ((9 Dance 2011)

Hrotinsagnascdu kg Urduamga Co-trimoxazole (TMP/SMX) mg 5n7) 12 8019
<40 160/800 mg

40 - 60 240/1200 mg

> 60 320/1600 mg

.. . & f & P o o
Melioidosis #cJuglanlnanoty-niwdudodiout1gsohiy

o o & .. . ' & & o o & @
(AucSuticdly Melioidosis &lgetwaziitaony toaodnwdugo Tutdsn)

Co-trimoxazole i 2 §303 Jutoan 12-20 s1fin - YeduwnuWidacoudunmuliaoin
£938UIY. (DG,
Sudiuiiv
. E & & o
Doxycycline 4 mg/kg/D Daziio (Jucoxa 12-20 910

(U umdnnefiaidudiime fawiin 50kg wludzuw 2 tines 100mg yne 24 olu3)

nwiudodoutdso
Amoxicillin - clavulanate 60/15 mg/kg/D wgcdu 3 tiistd ucoar 20 oakin
(U umdnnefiaiduditme faoiin 50kg wlu 2 clinge 500/125mg yn< 8 Solug)

Urduawgizneoy 1500/375mg Addie, yne 8 Satu;.

nududotdnaziio (typhoid)

2 o o doa P P . & o & o & &
SNz innudoNIVEy Dudodiow ofloxacin 15 mg/kg/d 9Ny 2 6900 Juroxr 3 U

Sz wDS’IEJEES’I
NHALE norUGuds0a, (U9, Lasmtmmjauuuaumaaﬂmmmm‘i:}aso encephalopathy an,
[Bncsuysn. ‘Zmﬂnmmmzmmm do.ui9dieq ceftriaxone 60 mg/kg/u IV/IM 1 ajm.u (ot 10-14 0§

[912211 781 dexamethasone 3mg/kg mﬂjcatau(caucaem) Jou Wisliowiwtu 30 wath mawdou 1mg/kg
UioliowiTu 30 viR yne) 6 Solug Wuor 8 &3.

2 . & a  w 6 1 " a ' 2 ' o 2 &
ndida ofloxacin 3 U Tudindsugefinol 8 J clulnoiwsgisunomiud tdiditgnio.

nun: Ndudodouea fluoroquinolone ccuugm‘te‘camm’mﬁuﬂamau ceftriaxone N13cFUIoN KA
Auciusinazeintddgamnenga fluoroquinolone té 1 I,
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naududas usedenloud DBudidunadiosSan:

nwguigean NiMnancgotlusnisiol
Gentamicin IV 5 - 7 mg/kg Pazidie

(UzAuwdnnzfgdudi toe) foiin 50 fla ~ 240 -360mg IV .,ua.ur;zne)
(Wiazdytedigntay Grlimieddu)

SUNuNy

Ampicillin 25-100mg/kg IV 11n%) 6 §OTUj .
(Uzduwdnnedgiduauriug lme 50kg oy 1g IV ing 6 Solu9)

@ 2 b P & ' 2 & &
mS’]ﬂ?%U"lmUQ’lﬂ’lccwjnOﬂU EEC’]E]OUE]‘U‘(OU]’]UEQSEZU:

Ceftriaxone IV § IM 50-100mg/kg ©yn9 24 5ol
(Uuaumﬂnnvmgﬂmﬂumum‘imv 50kg oy 2-4g IV yin9) 24 2otuj)

faningds a1 inuB uigegesios, wurtlditiugl metronidazole (500 mg wns 8 Sotug)

nu;amcmznmamjtunammﬂjmmauaamum (L E8°lmO£J°IjE£08C1
mﬂago‘cUUnasnm%aansumu‘imﬂmmcas
N VWK

2 ' P a & P )
fronanuudy iedngudisdiuludiaola:

o P~ T @ & ' o P o 2 o~
cuzldicdafioddsntuyn 6 g0 TU0IRCONAINU €Az CINIVTDZIOZWEWH T

fanannwdq s melioidosis, Twgajatadunan:

i co-amoxiclav § Hamnnwdila melioidosis 1o AUDUToG0Y ceftazidime

fHrnanducivnaincductinissudinol 1 J:

Py egqe
it cloxacillin

5 L~ by o y & a a . v o & a
Hinnuwdl tadsfiugengISnigudsuEo1aus solfiugugaten:

wuzinlidudodon cefiriaxone 1n9 12 80tu3 wnuiiaz Winne 24 Soluy

5 L~ by o - & .o oo & o
Hannuwdy tedsflugeneISnigudisuEs pneumococci SaUfUEUEaR90:

o 2 2 . o~ & 2 e e1qe
wuzinlidudodon cefiriaxone n9 12 80wy, wwiiaz i penicillin
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Medical literature relevant to Laos

A dramatic increase in the volume of published scientific literature relevant to public health in Laos continues
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Actinomycosis

Mycetomas, commonly known as Madura foot, are chronic, localized, slowly progressing infections of the

cutaneous and subcutaneous tissues caused either by true fungi (eumycetoma) or by aerobic actinomycetes
(actinomycetoma). They are acquired by traumatic implantation, especially in rural tropical agriculture
communities. Although well recognized elsewhere in Asia, it has not been reported from Laos before (see
Rattanavong et al. 2012).

A 30 year-old school teacher and rice farmer from Xieng Khouang was admitted to Mahosot Hospital with
a massive growth on her left foot, without a history of trauma. The swelling had progressed slowly but
painlessly over 5 years with multiple draining sinuses. Ten days before admission the foot had increased
considerably in size, preventing her from walking. Gram stain and bacterial culture of tissue biopsies re-
vealed a branching filamentous Gram-positive bacterium that was subsequently identified as Actinomadura
madurae by 16S-rRNA sequencing. Foot X-ray demonstrated extensive osteolysis of the left metatarsal
bones. She was treated with long-term co-trimoxazole and multiple 3-week cycles of amikacin with a good
therapeutic response. As ~78% of Lao people work in agriculture and there are, as elsewhere in the rural
tropics, few microbiology laboratories, it is likely that the condition is under-diagnosed.

Left - Gram stain of smear from
left foot tissue biopsy revealed
branching, filamentous Gram

positive bacteria.

Right - Left foot of patient before

treatment
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Infantile beriberi

Infantile beriberi, or clinical thiamin (vitamin B,) deficiency in infants, is a forgotten disease in Asia. In the

late 19th century with the advent of mechanical rice milling, which removed rice husk containing thiamin,
beriberi became a major public health problem in Asia, responsible for considerable mortality. Children
aged ~ 2-3 months present in cardiac failure but usually rapidly improve if given thiamin injections. It
remains relatively common in Vientiane, with 50-90 infants admitted with a clinical diagnosis of beriberi/
year at Mahosot Hospital, probably resulting from prolonged intra- and post-partum food avoidance behav-
iours. A case control study [Soukaloun et al. 2003] suggested that, compared with control mothers, moth-
ers of infants with beriberi had significantly less diet diversity, soaked glutinous rice significantly longer

or were more likely to pour off excess water from non-glutinous rice, had fewer years of schooling, were
more likely to report that income was inadequate for basic needs, were more likely to perform hard physical
labour and to be married to farmers.

There has been very little recent research on the best diagnostic techniques to confirm the diagnosis. A case
controlled study of 47 infants with beriberi and age-matched afebrile and febrile controls in Vientiane (see
Soukaloun et al. 2011) addressed this. Contrary to the situation in adults, basal erythrocyte transketolase
activity (ETK) was a better biochemical marker of infantile beriberi than the activation coefficient. Plasma
troponin T may be a useful indicator of infantile beriberi in babies at risk. This holds promise as there are

now rapid diagnostic tests for troponin.

[Clinical disease may be the tip of an iceberg with subclinical thiamin deficiency also contributing to illness.

To investigate this 778 sick infants were recruited during one year at Mahosot Hospital, without clinical evi-

dence of beriberi, and ETK assays performed - 13.9 % of infants had basal ETK levels suggesting biochemi-
cal thiamin deficiency (see Khounnorath et al. 2011). Mortality was 5.5% but, among infants >2 months
old, mortality was higher in those with low basal ETK (3/48, 6.3%) than in those with normal basal ETK
(P=0.048, relative risk=9.06 (95%CI 0.97 - 85.1)). However, caution is required as the mortality difference
is based on only 4 deaths among 197 infants aged >2 months with basal ETK data with borderline relative
isk and significance. Clinically unapparent thiamin deficiency may contribute to mortality and a low clini-
cal threshold for providing thiamin to sick infants is needed. Only a clinical trial will answer which groups
of infants should receive supplementation. For sick infants thiamin should be given parenterally to increase
issue levels rapidly. There is evidence that gastrointestinal absorption of thiamin is saturated at doses of >5

g, suggesting that oral doses above this give limited, if any, benefit.

‘Hua wan’ from Pakse - the root inside the
bamboo container is used to make tea for the
mother to drink to ward off harm when she

does not properly observe post-partum food

avoidance behaviour.
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Burkholderia pseudomallei, water and soil

Melioidosis (caused by Burkholderia pseudomallei) is an im-
portant cause of sepsis in SE Asia and N Australia, especially in
Thailand and Laos. We still do not understand the spatial distri-
bution of the pathogen in soil and water and there has been rela-
tively little work to understand this and what chemical, physical
or biological aspects of the environment are important. In Laos,
B. pseudomallei is a significant cause of sepsis around Vien-
tiane capital and has been isolated in soil around the city in the
Mekong River valley. We see patients who appear to have been
infected elsewhere in the Mekong Valley but very few who we
are sure have lived all their lives in the highlands. Two studies
have tried to shed light on B. pseudomallei in the environment.

First, we explored whether B. pseudomallei occurs in Lao soil
distant from the Mekong River, drawing three axes across north-
west, northeast and southern Laos to create 9 sampling areas in
6 provinces (see Rattanavong ef al. 2011). Within each sampling
area a rice field was selected at random and holes, in a grid of
100 sampling points each 5Sm apart, dug. Soil was obtained from
a depth of 30 cm and cultured for B. pseudomallei. Four of 9
sites (44%) were culture positive. The highest isolation fre-
quency was in east Saravan, where 94% of soil samples were B.
[pseudomallei positive with a very high (the world record) geo-
metric mean (range) concentration of ~464 (25-10,850) CFU/g
soil. At Luang namtha, only one sample (1%) was culture
positive. Therefore, B. pseudomallei occurs in Lao soils beyond
the immediate vicinity of the Mekong River in southern Laos.
Health workers in NE and NW Laos may be able to put melioi-
dosis lower on their differential diagnosis than in southern Laos.

Second, we used Moore’s swabs. made of gauze (see Vongphay-
loth et al. 2012), to sample paddy field, lake, river, borehole and
storage tank water. Thirty-six and six percent of water samples
collected around East and West Saravane, respectively, were
swab culture positive. Low pH and high turbidity were indepen-
dently associated with culture of B. pseudomallei. Most positive
water samples were from the Sedone River, downstream of the
East Saravane site. Could river B. pseudomallei culture provide
an index of B. pseudomallei soil density in the watershed ?

This work suffers from uncertainty as to whether B. pseudomal-
lei can be present and viable in soil/water but is not culturable
by current techniques. Comparisons of molecular assays with
culture are needed. Culture is extremely labour intensive and in
beeastern Lao the abundant UXO means that digging sites have
to checked first for ordnance.

Luangnamtha

Top - The distribution of B. pseudomal-
lei at 9 sampling sites in Laos, 2009; star
= culture positive and circle = negative.
The blue line represents the course of the

Mekong River.

Bottom - A Moore’s gauze swab being
lowered into a small well, retaining any 5.

pseudomallei present, in Salavan.
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Pneumoccoci and vaccination policy

Invasive pneumococcal disease (IPD) is a major
cause of morbidity and mortality globally with an
estimated 1.6 million people dying of pneumo-
coccal disease each year. Of these 0.7—1 million
are children under the age of 5 years living in the
developing world. IPD has been described from
Vientiane but there are no data on the local sero-
types - important to guide planned Lao vaccination
policies. A prospective hospital-based study of the
circulating serotypes in Laos was conducted (see
Moore et al. 2009). IPD was defined as patients
culture positive for S. pneumoniae in blood and/
or cerebrospinal fluid (CSF), and/or positive for S.
pneumoniae in CSF using a real-time PCR assay
targeting the /yt4 gene. A novel real-time PCR as-
say, developed in Laos, was used to determine

serotypes.

Of 10,799 patients with haemocultures and 353
patients with CSF samples, 0.21% and 5.4%,
respectively, were positive for S. pneumoniae
(n=35). Two isolates associated with meningitis
were penicillin-nonsusceptible, with MICs of 0.39
and 0.125 pg/mL. All S. pneumoniae tested were

susceptible to ceftriaxone.

The most frequent serotype was 1, followed by se-
rotypes 5, 6A/B/C, 14 and 23F. Serotype represent-
ed in the PCV-7 vaccine infected 39% of patients,
with 73% and 76% coverage for the PCV-10 and
PCV-13 vaccine, respectively. Although the sample
size is small, these data suggest that the PCV-7
vaccine may have relatively low efficacy in Laos
and that PCV-13 would be optimal.

Although there has been no information on the
causes of encephalitis in Laos, the Japanese en-
cephalitis virus (JEV) is likely to be important as it
occurs in all adjacent countries. Diagnosis of JEV
is difficult because it is clinically indistinguishable
from other causes of acute encephalitis and there
are serological cross-reactions with dengue and
other flavivirus antibodies. Detection of the virus
in cerebrospinal fluid (CSF) is rarely successful

so we use ELISAs to detect anti-JEV IgM in CSF
confirming the importance of JEV in Laos (see
Moore et al. 2012). CSF from 515 patients admit-
ted at Mahosot Hospital (2003-2008) with suspect-
ed central nervous system infections were tested;
234 (45%) with acute encephalitis, 256 (50%) with
meningitis and 157 (31%) with both syndromes.

The median (IQR; range) age of patients was 24 (8-
38; 0.05-85) years and 32% were <15 years. CSF
from 14.5% of patients with encephalitis and 10.1%
from those with encephalitis and meningitis were
positive for anti-JEV IgM. Of JEV IgM positive
patients, 42% had convulsions, 63% had a reduced
Glasgow Coma Score, the median (range) CSF
white cell count was 125 (0-653)/uLL with a median
percentage of lymphocytes of 37 (0-90)%. Patients
came from northern Laos and there is also evidence
from sera of JEV throughout the country. As JEV

is an important preventable disease, the expanded
use of ELISA assays would help define the burden
of disease. These data suggest that JEV vaccination

should be considered.
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Typhus exposure and risks in Vientiane

Both scrub typhus and murine typhus are common causes of fever in Vientiane. Comparative risk factors
for infection are unclear. As part of a large project examining urbanisation in Vientiane, we therefore de-
termined the frequency of IgG seropositivity against Orientia tsutsugamushi (scrub typhus) and Rickettsia
typhi (murine typhus), as indices of prior exposure to these pathogens, in randomly selected adults in urban
and peri-urban Vientiane City (n=2,002, adults > 35 years)(see Vallée et al. (2010). We performed ELISAs
on eluates from filter paper blood spots.

Scrub typhus seropositivity (bottom map) was significantly higher among adults living in the periphery
(28.4%) than in the central zone (13.1%) of Vientiane. In contrast, seroprevalence of murine typhus IgG
antibodies (top map) was significantly higher in the central zone (30.8%) as compared to the periphery
(14.4%). In multivariate analysis, adults with a longer residence in Vientiane were at significant greater

risk of past infection with murine typhus and at lower risk for scrub typhus.
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Antibiotic activity in urine !

Antibiotic resistance is a major global public health problem, affecting treatment decisions, patient out-
come, health care expenditure and public perceptions of health care. Widespread unregulated provision of
antibiotics, dispensing of insufficient doses, reduced adherence to complete dose regimens and the poor

quality of the drug supply are thought to contribute to the spread of antibiotic resistance.

We estimated the proportion of Lao in- and out-patients who had taken antibiotics before medical consulta-
tion by detecting antibiotic activity in their urine added to lawns of reference organisms (Bacillus stearo-
thermophillus, Escherichia coli and Streptococcus pyogenes). Urine containing antibiotics kills the bacteria.
In the retrospective (N=2,058) and prospective studies (N=1,153),49.7% and 36.2%, respectively, of Vien-
tiane patients had urinary antibiotic activity detected. The highest frequency of estimated antibiotic pre-
treatment was found in patients recruited with suspected central nervous system infections and community-
acquired septicaemia (both 56.8%). In Vientiane, children had a higher frequency of estimated antibiotic
pre-treatment than adults (60.0% v 46.5%; P<0.001). Antibiotic use based on patients histories was signifi-
cantly less frequent than when estimated from urinary antibiotic activity. Although Laos appears to have
lower levels of antibiotic resistance in comparison to adjacent countries, ESBL positive E. coli (see page 8)
and Klebsiella pneumoniae clinical isolates are common in Vientiane. It is likely that as the economy im-
proves a greater volume and diversity of antibiotics will be consumed. The high frequency of antibiotic use
in the community, as revealed by urinary antibiotic activity, may engender worsening drug resistance. This

suggests that enhanced antibiotic stewardship and pharmacy regulation are required.

Beware the wild banana !

Six patients with bowel obstruction after eating wild bananas (BOWB) were recently

described from Luang Namtha (see Selsak ef al. 2011). Six required enterotomy for

phytobezoars. On asking 227 other patients/relatives, 46% had eaten wild banana seeds. gf:;f}
45% knew of complications, including constipation (38%), appendicitis/abdominal pain/ 'Q'l:.?"‘
vomiting (3% each) and bloated stomach/death (1% each). Middle/highland Lao eth- W

nicity was associated with wild banana consumption and male sex with consumption
and unawareness. Of 44 doctors at all surgically-equipped hospitals in Laos, 33 knew
of BOWB, describing patients as usually young, adult middleland Lao males. Country-

wide, 46 patients with BOWB are known to have been operated on in 2009 (incidence

~0.8/100,000). All consumed WB seeds. BOWB is widespread in Laos, especially WB phytobezoars
among men consuming WB seeds on an empty stomach in the forest. Alarming modes from bowel of Lao
of local treatment were described, including the insertion of sticks and the piping of patient.

gasoline into the rectum. More engagement and education are needed to warn people of | [Max length 5 cm
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Since 2004 we have seen increasing numbers of patients infected with Extended-spectrum beta-lactamase
(ESBL) producing Escherichia coli and Klebsiella pneumoniae at Mahosot Hospital. These can be ex-
tremely difficult to treat as they are resistant to cephalosporins and often also to gentamicin and fluoro-
quinolones. The molecular epidemiology of ESBLs from Laos was investigated in 54 E. coli isolates; the
majority of isolates (76%) were from bloodstream and urinary tract infections, with a further 20% from pus
samples.

CTX-M genotypes were found in all ESBL-E. coli clinical isolates from 2004-2009, with variants similar
to those seen in neighbouring China and Thailand (CTX-M-14,-15 and -55-like, CTX-M-27). There was
common concomitant ciprofloxacin/gentamicin resistance (68%). Global ESBL-E. coli lineages (ST-131,
ST-405) were common, but ST-648, previously identified amongst birds, was the second most common
sequence type, possibly related to the high frequency of backyard poultry farming in Laos (see Stoesser et
al.2011). These data suggest that it will be very important to enhance antibiotic stewardship measures in
Laos, especially for cephalosporins, and investigate afforable alternative antibiotics for therapy.

Chromoblastomycosis and Myiasis

Chromoblastomycosis is a worldwide During wound dressing, 22 maggots were discovered in the
chronic infection of the skin and subcutane- | Jheel wound and identified as third instar larvae of the Old
ous tissue, most commonly found in tropical | | World screwworm fly, Chrysomya bezziana. Presumably
and subtropical areas. It is mainly caused by | |flies laid eggs in the open wound.

the fungal genera Fonsecaea, Phialophora
and Cladophialophora that are saprophytes | [PCR of a biopsy of a left lower leg nodule demonstrated

in soil and plants. The lower limbs are most | | Fonsecaea pedrosoi, F. monophora, or F. nubica. He was
commonly infected and the nodular and/or successfully treated with long term terbinafin plus itracon-
verrucous plaques can develop centripetal azole pulse-therapy and local debridement (see Slesak et al.
satellite lesions. The most frequent compli-
cation is bacterial secondary infection, but
malignancies have also been recorded.

Left - Lower leg of the patient at
presentation with typical lesions on
his foot that spread centripetally up

A 72 year-old farmer was admitted to Lu- to his knee.

ang Namtha Provincial Hospital, northern
Laos, with a growth on the left lower leg
which began 1 week after a forefoot leech
bite 10 years previously. He presented with a
cauliflower-like mass and plaque-like lesions
on his lower leg/foot and cellulitis with a
purulent tender swelling of his left heel.

Below - Contaminating screw-
worm fly Chrysomya bezziana
maggots from patient’s heel. They
are ~1 cm long

He was thought initially to have leprosy or
skin cancer, but skin scrapings from the left
lower leg lesions revealed typical brownish,
round, thick-walled, multiseptate sclerotic
cells in a wet film, confirmed with the 10%
potassium hydroxide technique.
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Simple but accurate diagnosis of typhoid

Although the bacterium causing typhoid, Salmonella enterica serovar Typhi, was first described 132 years
ago, most typhoid patients globally do not have access to reliable laboratory diagnosis. There remains an
urgent need for inexpensive, rapid, portable, and simple techniques for diagnosing typhoid in locations
away from sophisticated hospital settings, where the burden of diseases is the greatest. Typhoid diagnosis
could be enhanced by making the identification of S. Typhi in blood cultures simpler, less expensive and
faster. We investigated whether the combination of blood culture bacterial growth with an S.Typhi antigen
rapid diagnostic test (RDT) on the blood culture fluid could be an accurate and inexpensive tool for the
accelerated diagnosis of patients with acute typhoid in Laos (see Castonguay-Vanier et al. 2013). These
RDTs were developed for detecting S. Typhi in stools. We adapted them for detecting S. Typhi in blood
culture fluid when the fluid becomes turbid.

Using reference strains of Gram negative bacteria, the RDT was only positive for Group D Salmonella en-
terica, including S. Typhi. In a prospective study of 6,456 blood culture bottles from 3,028 patients over 15
months, 392 blood culture bottles (6.1%) from 221 (7.3%) patients had Gram negative rods (GNR) seen in
the blood culture fluid. The sensitivity, negative predictive value, specificity and positive predictive value
were 96.7%,99.5%, 97.9% and 87.9%, respectively, for patients with proven S. Typhi bacteremia and
91.2%,98.4%,98.9% and 93.9% for patients with Group D Salmonella. The RDT accelerated diagnosis by
a median of one day and were less expensive and labour intensive than conventional reference assays.

Although, this does not address the problem that blood cultures only detect S. Typhi in ~40-80 % of pa-
tients with typhoid, it suggests that the combination of blood cultures with RDTs are promising as accurate
tools for accelerated, inexpensive diagnosis. We hope that they will be trialed in other locations and be use-
ful for diagnosis in peripheral diagnostic labs and in investigation of suspected typhoid outbreaks.

Red & blue lines are Lao parasite clearance at 2 (AS2) and 4

There is now, sadly, evidence for Plasmodium fal-
ciparum artemisinin resistance in Cambodia, Viet-
nam and the Thai/Burma border. We conducted a
randomized clinical trial to assess parasite clearance 102+ Pailin  AS7
times (PCT) and the efficacy of 4mg/kg and 2mg/kg Pailin  MAS3
oral artesunate for 3 days followed by artemether- a::g i:z :;i;s
lumefantrine in patients with uncomplicated falci- e~ Laos AS2
parum malaria at Xepon, Savannakhet Province (see 107 o Laos AS4
Mayxay et al. 2012). The mean (range) PCT was

23.2 (12-46) h. Ten patients (23%) remained para-
sitemic on day 1 after treatment but no patient had
patent asexual parasitemia on day 2 or 3. The 42-
day PCR-corrected cure rate was 100%. In conclu-
sion, no evidence of P. falciparum in vivo resistance
to artesunate was found in southern Laos. However,
this will need to be checked regularly. 103

(AS4) mg/kg artesunate whilst grey lines are for Pailin (Thai/
Cambodia border) and Wang Pha (Thai/Burma border)

102-

10°

10-1-

10°2-

parasitemia (% from admission, median, IQR)

0 6 12 18 24 30 36 42 48 54 60
Hours after admission
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The map, left, shows mainland SE Asia
with capitals (blue) and sites with evi-
dence for prolonged artemisinin treat-

ment parasite clearance (red) and the

4

Lao study site of Xepon that still has fast

RangooH parasite clearance (green).
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Scrub typhus (Orientia tsutsugamushi) is a public health concern for a population of over a billion humans
in Asia and Australia with an estimated incidence of one million cases /ear. Although doxycycline remains
the standard therapy, fluoroquinolones have been used successfully in a few patients. However, there is
also clinical evidence that these compounds are ineffective in the treatment of scrub typhus. In order to
clarify this, we determined the in vitro susceptibility of O. tsutsugamushi strain Kato to ciprofloxacin and
sequenced the quinolone-resistance-determining-region (QRDR) of the gyr4 gene, the target of fluoro-
quinolones, from 18 Lao patients (see Tantibhedhyangkul et al. 2009). O. tsutsugamushi were resistant
to ciprofloxacin and ofloxacin in vitro (MIC = 8ug/ml) and all sequences obtained, including those from
the two available genomes of O. tsutsugamushi (strains Boryong and Ikeda), had a Ser83Leu mutation in
their QRDR domain that is known to be associated with fluoroquinolone resistance. These results suggest
that fluoroquinolones should not be used in the treatment of scrub typhus. We do not know how effective
fluoroquinolones are for murine typhus. Similarly, it is unclear how effective azithromycin is for treatment

of either scrub typhus or murine typhus in Laos (more data in next MMR).

There are no consensus guidelines for the definition of severe scrub typhus or murine typhus. In theory
doxycycline and chloramphenicol should be efficacious but the optimum treatment is unclear. For those with
reduced Glasgow Coma Score or unable to swallow, intravenous therapy (although we do not have intrave-
nous doxycycline in Laos) or nasogastric tube administration of doxycycline and chloramphenicol would be

required (see Page 11).
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Treatment Guidelines
Please check paediatric guidelines for neonates and children and

consider pregnancy testing

The recommendations in these pages are derived from the latest drug resistance data from the pathogens isolated in Mahosot Hos-
pital. Please note that these are only guidelines and the condition of the individual patient, renal and liver function, drug contrain-
dications and allergies need to be considered before prescribing. Please check these doses before prescribing. For children please
consult paediatric guidelines. We take no responsbility for their use.

Treatment of typhus

Oral Doxycycline 4mg/kg stat followed by 2mg/kg every 12 hours for 7 days
[Usual dose in adults 200mg stat followed by 100mg every 12 hours for 7 days

OR
Oral Chloramphenicol 50-75mg/kg/day for 7 days
[Usual dose in adults 500mg every 6 hours for 7 days]

The risks to children <8 years of 1 week doxycycline therapy are likely to be less than the risks of not giving doxycy-
cline. In pregnant women, oral azithromycin for 7 days is probably the best option.

Do pregnancy test before giving doxycycline to women of childbearing age. Suggest to warn patients of gullet pain

Treatment of meningitis

On the following page we give provisional guidelines for the treatment of meningitis. We would like to

emphasise:

*if bacterial meningitis is suspected please give empirical antibiotic therapy before LP or immediately after
LP, depending on the clinical situation.

it R. typhi or O. tsutsugamushi are suspected, suggest to add (not replace) doxycyline to an antibiotic that
will counter conventional bacterial meningitis.

* ceftriaxone should also be active against leptospiral meningitis

* Listeria monocytogenes appears to be rare in Vientiane. This organism is resistant to third-generation
cephalosporins.

* we have found S. pneumoniae resistant to penicillin - therefore we do not recommend penicillin for em-
pirical therapy - suggest a 3rd generation cephalosporin such as ceftriaxone.

* There is evidence that steroids may be beneficial in M. fuberculosis meningitis but the evidence for benefit

in those with Haemophilus influenzae b or S. pneumoniae meningitis in SE Asia remains unclear
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Guidelines : Treatment of Meningitis

Antibiotic Recommendations

Ceftriaxone (a third generation cephalosporin is the preferred empirical therapy)

80-100 mg/kg/day IV divided into 2 daily doses
[Usual dose for 50 kg adult ~2 g IV every 12h]

OR in neonates

Cefotaxime
Aged 0-7 days 100-150 mg/kg/day IV (dose interval every 8—12h) or aged 8-28 days
150-200 mg/kg/day IV (dose interval every 6—8h)

AND IF Listeria is suspected (usually in infants < 1 month old)

Ampicillin

Age 0-7 days 8-28 days <15 years >15 years
Daily dose IV 150mg/kg/day 200mg/kg/day 300mg/kg/day 12 g/day
Dose Interval every 8 h every 6-8h  every 6 h every 4h

If ceftriaxone (or other 3rd generation cephalosporin) is not available

Chloramphenicol

Age 0-7 days 8-28 days <15 years >15 years
Daily dose IV 25mg/kg/day 50mg/kg/day 75-100mg/kg/day 4-6g/day
Dose Interval 24h 12-24h 6h 6h

[Usual dose for 50kg adult chloramphenicol 1.5g six hourly]

AND

Ampicillin

Age 0-7 days 8-28 days <15 years >15 years

Daily dose IV 150mg/kg/day 200mg/kg/day 300mg/kg/day 12 g/day

Dose Interval every 8 h every 6-8h  every 6 h every 4h

If suspect rickettsial disease add in: oral Doxycycline 4mg/kg stat followed by 2mg/kg every
12 hours for 1 week. In adults this will normally be 200mg stat followed by 100mg every 12
hours for 1 week. The risks to children <8 years of doxycycline therapy are likely to be less

than the risks of not giving doxycycline. In pregnant women, oral azithromycin for 7 days is

probably the best option and may also be efficacious in children.

Please always send
blood cultures

to the labora-

tory when you do
a lumbar puncture.
We then have a
greater chance of
finding the caus-
ative organism.

If you suspect TB
meningitis please
send as much CSF
as you can

Tests for [gM
antibodies against
pathogens may
represent recent in-
fections before the
presenting illness

! Therefore, please
always treat these
results with some
suspicion. Until we
have better DNA
or antigen detec-
tion tests for ty-
phus and rickettsia
please assume that
patients may have
‘conventional’
bacterial meningi-
tis and treat with

a 3rd generation
cephalosporin.

Please ensure
haemoculture,
and other relevant
samples such as
urine, throat swab,
are taken before
commencing anti-
biotics.
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Guidelines : Treatment of Severe Melioidosis

Dosage adjustment for ceftazidime in patients with renal impairment

As patients with melioidosis often have impaired renal function we give here a suggested dose regime for

different ranges of serum creatinine for adults of about 50 kg.

Serum creatinine Ceftazidime Dose
pmol/L mg/dL

Less than 176 Less than 2 2g every 8 hours
176 - 352 2-4 1g every 8 hours
353 -528 4-6 lg every 12 hours
Greater than 528 >6 1g every 24 hours

SEVERE MELIOIDOSIS - PARENTERAL FOLLOWED BY ORAL THERAPY

Ceftazidime IV 120 mg/kg/day in 3 divided doses for minimum of 10 days
[Usual dose for 50 kg adult ~ 2 g iv every 8 hours]

OR

Amoxicillin-clavulanate IV 150 mg/kg/day in 6 divided doses for minimum of 10 days
[Usual dose for 50 kg adult ~ 1.2 g iv every 4 hours]

THEN oral eradication treatment of:

Co-trimoxazole in 2 divided doses for 12-20 weeks - dose adjusted for body weight. See top
of Page 14.

COMBINED WITH

Doxycycline 4 mg/kg/day in 1 daily dose for 12-20 weeks
[Usual dose for 50 kg adult ~ 2 x 100 mg capsules every 24 hours]

OR. AS LONE THERAPY

Amoxicillin-clavulanate 60/15 mg/kg/day in 3 divided doses for 20 weeks
[Usual dose for 50 kg adult 2 x 500/125 mg capsules every 8 hours]
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Guidelines : Oral Treatment of Melioidosis

Co-trimoxazole dose based on body weight (see Dance 2011)

Body weight/kg Dose (TMP/SMX) mg every 12 hours
<40 160/800 mg

40-60 240/1200 mg

> 60 320/1600 mg

LOCALISED MELIOIDOSIS — ORAL TREATMENT

For patients with melioidosis at ONE site WITHOUT septicaemia

Co-trimoxazole in 2 divided doses for 12-20 weeks - dose adjusted for body weight. See
above.

WITH
Doxycycline 4 mg/kg/day in 1 daily dose for 8 - 20 weeks
[Usual dose for 50 kg adult ~ 2 x 100 mg capsules every 24 hours]

OR. AS LONE THERAPY

Amoxicillin-clavulanate 60/15 mg/kg/day in 3 divided doses for 20 weeks

[Usual dose for 50 kg adult 2 x 500/125 mg capsules every 8 hours]

Treatment of typhoid

Uncomplicated typhoid Ofloxacin 15mg/kg/day po in 2 divided doses for 3 days

Severe typhoid
eg. hypotension, abdominal pain, intestinal hemorrhage/perforation, encephalopathy, seizures, pneumonia

Ask for surgical review plus ceftriaxone 60mg/kg/day iv/im in single dose/day for 10-14 days

Consider dexamethasone 3mg/kg infusion iv over 30 mins followed by 1mg/kg over 30 mins every 6 hours
for eight additional doses.

The risks to children <8 years of 3 days ofloxacin are likely to be less than the risks of not giving oxfloxacin.

NB Fever clearance is usually shorter with flouroquinolones than iv ceftriaxone and fever may disappear ~
one day after fluoroquinolones are stopped
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Empirical treatment of Septicaemia

COMMUNITY —ACQUIRED SEPTICAEMIA

Gentamicin IV 5 - 7 mg/kg once a day

[Usual dose for 50 kg adult ~ 240 — 360 mg IV once a day]
[beware renal impairment for doses subsequent to the first]

WITH EITHER

Ampicillin IV 25 - 100mg/kg every 6 hours
[Usual dose for 50kg adult =1 g IV every 6 hours]

OR ALTERNATIVE, MORE EXPENSIVE, REGIMEN WITH WIDER COVERAGE

Ceftriaxone IV or IM 50-100mg/kg every 24 hours
[Usual dose for 50kg adult =2 - 4 g every 24 hours]

If intra-abdominal sepsis suspected, suggest adding metronidazole (500 mg every 8 hours)

Please try to take all microbiology samples and multiple blood
cultures before starting antibiotics

SUGGESTIONS FOR SPECIAL SITUATIONS

If you suspect endocarditis:
Suggest taking six seperate blood culture sets and inform cardiologist

If you suspect melioidosis, while you wait culture results:
Use co-amoxiclav or, if you very strongly suspect melioidosis, use ceftazidime

If the patient is an infant:
Add cloxacillin

If you suspect bacterial meningitis plus septicaecmia:
Ceftriaxone is recommended to be given every 12 hours rather than every 24 hours

If you suspect pneumococcal meningitis plus septicaemia:
Suggest using ceftriaxone every 12 hours, rather than a penicillin
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THE TAIL END

An 18-year-old Lao student and rice farmer from Saravan Province presented at Mahosot Hospital with widespread
abscess formation and significant scarring of her left buttock of three years duration (see Wootton et a/. 2012). Initial-
ly starting as a small painless pustule, without antecedent trauma or injection, the lesion had grown and been treated
with incision and drainage and a week’s course of ampicillin. Although blood cultures were negative, pus from the
buttock grew Burkholderia pseudomallei. Tests for diabetes and thalassaemia were negative. Chest XR was normal
but she had splenic abscesses visible on abdominal ultrasound. A fistulogram showed no connection with internal
organs but she had a large collection in her buttock that was drained. She was treated with iv ceftazidime for three
weeks and then oral doxycycline and co-trimoxazole for 16 weeks with significant improvement.
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The superscript number is the number of days/weeks we will try to issue the final report by.
asap = as soon as possible
Blood culture - for suspected septicaemia [blood culture set for UI-2]. 8 das
Pus - for suspected bacterial infection [sterile swab]. 3 9a¥s

Urine - for suspected UTI [sterile white capped tube]. 3 94
please only send if patient has UTI symptoms, except in pregnancy

Throat swab - for suspected melioidosis [sterile swab]. 4 9a¥s

Stool - for suspected bacterial/amoebic GI infection [sterile white capped tube]. 3 42

Pleural fluid - for suspected bacterial or Paragonimus lung infection [sterile white capped tube]. 3 98
Ascitic fluid - for suspected bacterial ascitis [sterile white capped tube]. 3 42

Pericardial fluid - for suspected bacterial pericarditis [sterile white capped tube]. * 42
Broncho-alveolar lavage - for suspected lung bacterial infection [sterile white capped tube]. 3 98

STI - vaginal/urethral discharge swab - direct microscopic wet mount and Gram stain exam. ! %

Weber test - stool - for suspected gastrointestinal tract bleeding. ' %

CSF - for suspected CNS infection or other intracranial pathology - please call Lab +
- sterile white capped tube x 3 & fluoride tube for CSF
- please always do blood culture (UI-2) set if CNS Infection suspected

- CSF cell count, bacterial culture, Gram stain, Indian Ink stain.! ®LJ culture -TB. ¢ “eeks

- dengue/JEV serology. 7 da¥s

- scrub typhus & murine typhus rapid tests. 292

- bacterial PCR for S. pneumoniae, H. influenzae b. S. suis and N. meningitidis. ***

- viral PCR for CMV, Enterovirus, HSV, VZ, JEV, dengue, mumps, measles, influenza,

West Nile, tick-borne encephalitis and Nipah viruses. %

- viral culture. 3 Weeks

+ if patient needs a CT brain before LP but cannot afford cost please inform Microbiology Laboratory

Leptospiral culture - automatically performed on all white capped tubes in UI-2 set. 4 Weeks

Rickettsial serology - scrub typhus & murine typhus rapid tests same day (and subsequent I[FA) for
suspected typhus. Automatically performed on all who have LP

Rickettsial culture - we do for all patients who are rapid test positive for scrub or murine typhus or if the

patient is suspected as gaving Spotted Fever Group infection [EDTA pink capped tube]. & “ooks

Dengue/JEV 1gM/IgG/NST ELISAs - we will do automatically for all patients with suspected CNS In-

fection and during the ‘dengue season’ will run samples every Wednesday. 7 4¥¢

Hand, Foot and Mouth Disease - throat swab, vesicle fluid, stool and serum. Please phone Lab.

We will phone the ward if we grow a clinically significant organism but cannot issue a full report
yet. Please always label specimens and form with patient’s name, age, phone number, ward, Hospital
Number and requesting doctors name (not just the signature !).
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