LETTERS

3.

4.

5.

6.

7.

8.

9.

10.

et al. Transfusion-transmitted hepatitis
E in a misleading context of autoimmunity and drug-induced toxicity. J Hepatol.
2012;57:1374–8. http://dx.doi.org/10.1016/
j.jhep.2012.08.001
Barnaud E, Rogee S, Garry P, Rose N,
Pavio N. Thermal inactivation of infectious hepatitis E virus in experimentally contaminated food. Appl Environ
Microbiol. 2012;78:5153–9. http://dx.doi.
org/10.1128/AEM.00436-12
Li TC, Chijiwa K, Sera N, Ishibashi T,
Etoh Y, Shinohara Y, et al. Hepatitis E
virus transmission from wild boar meat.
Emerg Infect Dis. 2005;11:1958–60.
http://dx.doi.org/10.3201/eid1112.051041
Tei S, Kitajima N, Takahashi K, Mishiro S.
Zoonotic transmission of hepatitis
E virus from deer to human beings.
Lancet. 2003;362:371–3. http://dx.doi.
org/10.1016/ S0140-6736(03)14025-1
Riveiro-Barciela
M,
Minguez
B,
Girones R, Rodriguez-Frias F, Quer J,
Buti M. Phylogenetic demonstration of
hepatitis E infection transmitted by pork
meat ingestion. J Clin Gastroenterol.
2014; Epub ahead of print. http://dx.doi.
org/10.1097/MCG.0000000000000113
Pavio N, Meng XJ, Renou C. Zoonotic
hepatitis E: animal reservoirs and emerging risks. Vet Res. 2010;41:46. http://
dx.doi.org/10.1051/vetres/2010018
Colson P, Borentain P, Queyriaux B,
Kaba M, Moal V, Gallian P, et al. Pig
liver sausage as a source of hepatitis E
virus transmission to humans. J Infect
Dis. 2010;202:825–34. http://dx.doi.
org/10.1086/655898
Berto A, Grierson S, Hakze-van der
Honing R, Martelli F, Johne R, Reetz J,
et al. Hepatitis E virus in pork liver sausage,
France. Emerg Infect Dis. 2013;19:264–6.
http://dx.doi.org/10.3201/eid1902.121255
Ministère du Travail, de l’Emploi. et de
la Santé. Prévenir l’hépatite E chez les
personnes susceptibles de développer
une forme grave [cited 2014 Sep 17].
http://www.sante.gouv.fr/IMG/pdf/Fiche_
Hepatite_E.pdf

Address for correspondence: Christophe Renou,
CH Hyeres—Hepatology, Avenue Marechal
Juin, BP 82 Hyeres, Hyeres 83400, France;
email: crenou@ch-hyeres.fr

Find emerging
infectious disease
information on
http://www.facebook.com

Burkholderia
pseudomallei in
Water Supplies,
Southern Thailand
To the Editor: Melioidosis is an
infectious disease caused by the environmental gram-negative bacillus
Burkholderia pseudomallei, which
is present in northern Australia and
across much of Asia (1,2). In Thailand, melioidosis is highly endemic
to the northeast, where most infected
persons are agricultural farmers with
repeated environmental exposure (3).
Melioidosis is infrequently reported
from southern Thailand, although a
cluster of 6 cases occurred in Phangnga Province after the December 2004
tsunami (4). Given the infrequency of
reported cases, a cluster of 11 persons
with melioidosis on Koh Phangan (an
island in the Gulf of Thailand) during January–March 2012 (5) led to
an investigation. Three case-patients
were foreign tourists; 8 Thai casepatients were from 7 different villages throughout the island, and and
none were agricultural workers (5).
Three cases were fatal; water inhalation was suspected as a route of infection in a fatal case in a neonate who
was born in a birthing pool outside of
a hospital (online Technical Appendix
Table 1, http://wwwnc.cdc.gov/EID/
article/20/11/14-0832-Techapp1.pdf).
The lack of history for environmental
exposure, such as farming, led to the
hypothesis that water was the source
of infection. After a request by Koh
Phangan Hospital and the Thai Ministry of Public Health, an environmental
survey was conducted for B. pseudomallei in water supplies on the island.
In March 2012, we randomly collected water from accessible water
supplies in local residences and hotels
from all 14 villages on Koh Phangan.
A total of 190 samples were collected (range 10–18 samples per village,
Figure) for culture, genotyping, and
analysis (online Technical Appendix).

Isolates from 3 persons who died (a single bacterial colony saved from each
person) from Koh Phangan were also
available for genotyping and analysis.
26 (14%) of 190 samples were culture
positive for B. pseudomallei. The positivity rate did not differ by source of
the water sample: spring (5 [28%] of
18 samples), well (17 [13%] of 127),
and tap water (4 [9%] of 45; p = 0.16,
Fisher exact test). Of the 26 samples,
16 (62%), 9 (34%), and 1 (4%) were
from local residences, hotels, and an
ice cream shop, respectively. Positive
water samples were distributed across
the island (Figure). The median quantitative B. pseudomallei count was 30
CFU/L (range <10–11,300 CFU/L).
The quantitative count did not differ
by sample source (p = 0.16, KruskalWallis test), and the sample with the
highest quantitative count (11,300
CFU/L) was from well water. Of the
26 samples, only 1 was from a source
that was consumed as drinking water.
We identified 12 multilocus sequence types (STs): 10 STs from
water samples and 2 different STs
from 3 clinical isolates (online Technical Appendix). The most frequent
ST (ST1117, 10 isolates) was widely
distributed across the island (Figure;
online Technical Appendix Table 2).
Phylogenetic analysis showed 12 genetically diverse STs identified on
Koh Phangan and separate clusters of
the clinical and environmental isolates
(online Technical Appendix Figure).
Public tap water contaminated
with B. pseudomallei has been reported previously in northeastern Thailand
(6). The country’s National Tap Water
Quality Assurance Program does not
include B. pseudomallei (7), a situation that warrants review. A combination of filtration and chlorination is
recommended for treatment of village
tap water systems in Thailand, but recent studies report that the quality of
village tap water is suboptimal (8).
Chlorination with sufficient contact
time and free available chlorine can
kill B. pseudomallei (9,10).
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extensive analysis of activities associated with development of melioidosis
in this setting.
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Figure. Location and multilocus sequence types of Burkholderia pseudomallei from water
supplies on Koh Phangan, Thailand, 2012. A total of 190 water samples are indicated on
the map. Twenty-six samples that were culture positive for B. pseudomallei are shown by
black stars together with the sequence type, and 164 samples that were culture negative
for B. pseudomallei are indicated as gray dots.

We reported our findings to Koh
Phangan Hospital, Koh Phangan Public Health Office, and the Thai Ministry of Public Health. Our findings
led to advice being provided by Thai
Ministry of Public Health to every
water treatment plant, household, and
hotel on Koh Phangan in April 2012 to
appropriately chlorinate water before
general consumption. We recommend
that residents and tourists to this island
drink bottled or boiled water to prevent melioidosis and other waterborne
infectious diseases.
Our finding that drinking water
contained B. pseudomallei provides
evidence for ingestion as a route of
infection. Other routes include skin inoculation and inhalation, but we have
no evidence from the clinical history to
1948

support this, other than possible inhalation in the case of the neonate born in a
birthing pool. We did not find matching
genotypes in water supplies and human
samples. Possible explanations include
the following: the considerable genetic
diversity of B. pseudomallei found in
water in this study and elsewhere (6),
the small sample size, and that fact
that we genotyped a single colony per
sample when the sample could contain
multiple genotypes.
Culture-positive water samples
originated from different water sources and were distributed across the
island; the genotyping results were
consistent with endemic infection
and ruled out a single outbreak. Soil
sampling and a case–control study on
Koh Phangan might provide a more
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Antimicrobial Drug–
Resistant Bacteria
Isolated from
Syrian War–Injured
Patients, August
2011–March 2013
To the Editor: Soft-tissue injuries sustained during wars are subject to environmental contamination
and, thus, to a high risk for infection.
Efforts to describe the epidemiology of war-associated infections are
complicated by difficult access to
patients, limited availability of microbiology support, and widespread
empirical antimicrobial drug use.
Nevertheless, identifying the relevant
pathogens is critical because war-associated injuries commonly become
infected and antimicrobial drug–resistant bacteria are well-described in
these injuries, including those in the
Middle East (1–3).
The Médecins Sans Frontières
(MSF) surgical project in Amman,
Jordan, was initially developed for
war-injured Iraqis needing surgical reconstruction or management of chronic osteomyelitis. Infection management is based on organism-directed
antimicrobial agents and wide surgical resection of involved tissue. The
proximity of this project to the Syrian conflict provided an opportunity
to describe microbiologic features of
infections caused by war-associated
injuries in Syrians, who may be at increased risk for infection-associated
complications because of exclusion
from care in official health systems.
We describe a cross-sectional series of
61 Syrian orthopedic patients who had
suspected infections, as determined on
the basis of surgical samples obtained
intraoperatively.
Syrian patients admitted to the
MSF clinic underwent initial surgical exploration of wounds; if infection was suspected, >3 intraoperative samples (bone, fibrous tissue,

fluid) were obtained for culture and
transported (at 4°–8°C) within 2 h
to the laboratory at Ibn al-Haytham
Hospital in Amman. Patients who
were treated with antimicrobial drugs
within 2 weeks before admission
were excluded from analysis.
We retrospectively reviewed data
for patients admitted during August 1,
2011–March 31, 2013. Data were collected from databases and individual
charts in Amman and analyzed by using Stata 12 (http://www.stata.com/
stata12/). This study was deemed exempt from additional ethical approval
by the MSF review board because it
involved routinely collected data.
We defined a multidrug-resistant
(MDR) isolate as 1) extended-spectrum β-lactamase–expressing Enterobacteriaceae; 2) Pseudomonas aeruginosa and Acinetobacter baumannii
isolates resistant to at least 1 agent in 3
antimicrobial categories typically used
for treatment; or 3) methicillin-resistant Staphylococcus aureus (MRSA).
Pathogen identification was conducted
by using conventional methods and
the API system (bio-Mérieux, Durham, NC, USA). Antimicrobial drug
susceptibility testing was conducted
by using the MicroScan Walk-Away
System (Dade Behring, West Sacramento, CA, USA).
During the study period, 870 patient consultations were conducted,
of which 345 (40%) were for patients
from Syria. At the initial operating
room evaluation, infection was suspected in 61 (18%) Syrians. These
patients had a median age of 26 years
(interquartile range 22–34); 98% were
male. The median time from injury to
admission was 5 months (interquartile
range 1.2–8.1), but for 27 (44%) patients, the time from injury to admission was >6 months. The 2 most common injuries were gunshot wounds
(32 patients [52%]) and wounds from
explosions (20 patients [33%]). The
dominant injury was located in an upper extremity in 14 (23%) patients and
a lower extremity in 47 (77%) patients.
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