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Burkholderia pseudomallei is a saprophytic gram-
negative bacillus that resides in the soil and 

surface water of many tropical and subtropical  
environments (1). This bacterium causes the poten-
tially life-threatening infection melioidosis, a major 
cause of death in endemic areas (1).

In 2019, a 56-year-old woman from Maryland, 
USA, was hospitalized with melioidosis despite hav-
ing no travel history to a B. pseudomallei–endemic re-
gion. She was infected with a B. pseudomallei isolate 
found within a recently purchased ornamental fish 
tank (2). Whole-genome sequencing demonstrated 
genome clustering associated with Southeast Asia. An 
earlier study had also detected B. pseudomallei bacteria 
in water used to import tropical fish from Singapore 
to France (3). A large overlap exists between B. pseudo-
mallei bacteria endemicity and sources of ornamental 
fish exportation, and Southeast Asia accounts for 57% 
of global trade (4). 

We sampled retail and residential fish tanks in 
Vientiane Capital, Laos, where B. pseudomallei bacteria 
has been shown to be widespread (5,6). We defined 
a fish tank as a container (glass, plastic, or ceramic) 
with water containing ornamental fish. Samples 
were collected during the Laos rainy season (June–
July), when melioidosis incidence is highest (7). Each 
site completed a questionnaire detailing tank water 
sources and maintenance procedures.

Sampling methods mirrored those used by the 
investigational team from the Maryland case (2), 
alongside established methods for environmen-
tal sampling of B. pseudomallei bacteria in Laos (6). 
From each tank, we took a 1-L water sample, 10 g 
of sediment, and 2 swab samples (Medical Wire & 
Equipment, https://www.mwe.co.uk) of biofilm. 
We vacuumed 500-mL water samples that had been 
filtered in succession through 5 µm– and 0.2 µm–
pore-sized cellulose acetate filters (Sartorius Stedim 
Biotech, https://www.sartorius.com) to capture 
suspended particulates and planktonic bacteria. We 
placed the water filters, the sediment, and swab tips 
directly in B. pseudomallei–selective broth containing 
colistin (50 mg/mL) and incubated them aerobically 
at 37°C for 48 hours and 168 hours before culture 
and molecular detection. We then subcultured 10 
µL of enriched sample on Ashdown agar contain-
ing gentamicin (8 mg/L). We tested any colony 
with an appearance consistent with B. pseudomallei 
bacteria by using both B. pseudomallei–specific latex 
agglutination (Mahidol University Faculty of Tropi-
cal Medicine, https://www.tm.mahidol.ac.th) and 
Vitek MS matrix-assisted laser desorption/ioniza-
tion time-of-flight mass spectrometry (bioMérieux, 
https://www.biomerieux.com). We conducted 
molecular detection by using real-time quantitative 
PCR (qPCR) after 7 days of enrichment in B. pseu-
domallei–selective broth. We performed DNA extrac-
tion by using a GeneJET Genomic DNA Purification 
Kit (ThermoFisher Scientific, https://www.thermo-
fisher.com). The qPCR targeted the B. pseudomallei 
type 3 secretion system using a protocol based on 
a previously published methodology (8). To con-
trol for the presence of inhibitors, we used a paral-
lel Orientia tsutsugamushi bacteria inhibition control 
PCR to check delay in amplification of a 47-kDa O. 
tsutsugamushi gene plasmid in the presence of each 
sample. We processed 2 positive controls using tank 
water samples we inoculated with 3 and 30 CFU/
mL using the same methods. We isolated B. pseudo-
mallei bacteria on culture and detected it by qPCR in 
both cases.

We sampled a total 111 tanks from 14 sites, in-
cluding 82 tanks from 6 fish retailers and 29 tanks 
from 8 residents. Eleven (9.9%) tanks were kept 
outside, 39 (35.1%) were kept outside under cover, 
and 60 (54.1%) were kept inside. All sites used tap 
water as the primary water source without the ad-
dition of disinfectants, except 1 that used rainwa-
ter. We detected B. pseudomallei bacteria by qPCR 
only within a single covered outdoor retailer tank 
water sample, a finding we confirmed on repeat 
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In 2019, a melioidosis case in Maryland, USA, was 
shown to have been acquired from an ornamental fish 
tank contaminated with Burkholderia pseudomallei bac-
teria, likely derived from Southeast Asia. We investigat-
ed the presence of B. pseudomallei in ornamental fish 
tanks in the endemic area of Vientiane, Laos.
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qPCR testing (cycle threshold value 34.9). The ab-
sence of positive culture and the high qPCR cycle 
threshold value suggested that a low concentration 
of B. pseudomallei bacteria was present in the sam-
ple (<1 CFU/500 mL).

Our study has confirmed that B. pseudomallei 
bacteria can contaminate ornamental fish tanks in 
an endemic area, yet its presence is not widespread 
in Vientiane Capital, Laos. Our findings probably 
underestimate the presence of B. pseudomallei bac-
teria, given the limitations in the sensitivity of en-
vironmental sampling methods, which have not 
been optimized for ornamental fish tanks. Because 
untreated tap water was the primary water source 
for tanks, the absence of B. pseudomallei bacteria 
suggests it is not widely present in tap water in 
Vientiane Capital. To our knowledge, no formal 
analysis of tap water samples in Vientiane has been 
performed; however, 2 studies undertaken in ru-
ral Thailand found B. pseudomallei bacteria present 
within some tap water samples (9,10). Our posi-
tive finding on qPCR does not prove the existence 
of viable organisms, but it is a possibility. Further 
studies are needed to investigate possible contami-
nation of tanks in other regions and to determine 
the risks this might imply for the international or-
namental fish trade. We suggest that susceptible 
persons having contact with fish tanks should take 
precautions and wear protective gloves while mini-
mizing contact with fish tanks.
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Vientiane, Laos. This research was funded in whole, or in 
part, by the Wellcome Trust (grant no. 220211). 

About the Author
Dr. Venkatesan is junior doctor from the United Kingdom 
and MSc student at London School of Hygiene & Tropical 
Medicine. His research interests include infectious 
diseases, microbiology, and global health. 

References
  1. Limmathurotsakul D, Golding N, Dance DAB, Messina JP, 

Pigott DM, Moyes CL, et al. Predicted global distribution  
of Burkholderia pseudomallei and burden of melioidosis.  
Nat Microbiol. 2016;1:15008. https://doi.org/10.1038/ 
nmicrobiol.2015.8

  2. Dawson P, Duwell MM, Elrod MG, Thompson RJ, Crum DA, 
Jacobs RM, et al. Human melioidosis caused by novel  
transmission of Burkholderia pseudomallei from freshwater  
home aquarium, United States. Emerg Infect Dis. 
2021;27:3030–5. https://doi.org/10.3201/eid2712.211756

  3. Galimand M, Escallier G, Dodin A. Les risques sanitaires 
de l’importation des poissons tropicaux. Ref Fr Aquariol. 
1981;8:19–22.

  4. Evers HG, Pinnegar JK, Taylor MI. Where are they all from? 
Sources and sustainability in the ornamental freshwater fish 
trade. J Fish Biol. 2019;94:909–16. https://doi.org/10.1111/
jfb.13930

  5. Rachlin A, Luangraj M, Kaestli M, Rattanavong S,  
Phoumin P, Webb JR, et al. Using land runoff to survey  
the distribution and genetic diversity of Burkholderia 
pseudomallei in Vientiane, Laos. Appl Environ Microbiol. 
2021;87:e02112-20. 

  6. Zimmermann RE, Ribolzi O, Pierret A, Rattanavong S,  
Robinson MT, Newton PN, et al. Rivers as carriers and  
potential sentinels for Burkholderia pseudomallei in Laos. Sci Rep. 
2018;8:8674. https://doi.org/10.1038/s41598-018-26684-y

  7. Bulterys PL, Bulterys MA, Phommasone K, Luangraj M, 
Mayxay M, Kloprogge S, et al. Climatic drivers of melioidosis 
in Laos and Cambodia: a 16-year case series analysis. Lancet 
Planet Health. 2018;2:e334–43. https://doi.org/10.1016/ 
S2542-5196(18)30172-4

  8. Kaestli M, Mayo M, Harrington G, Watt F, Hill J, Gal D, et 
al. Sensitive and specific molecular detection of Burkholderia 
pseudomallei, the causative agent of melioidosis, in the soil 
of tropical northern Australia. Appl Environ Microbiol. 
2007;73:6891–7. https://doi.org/10.1128/AEM.01038-07

  9. Limmathurotsakul D, Kanoksil M, Wuthiekanun V,  
Kitphati R, deStavola B, Day NP, et al. Activities of daily  
living associated with acquisition of melioidosis in northeast 
Thailand: a matched case-control study. PLoS Negl Trop Dis. 
2013;7:e2072. https://doi.org/10.1371/journal.pntd.0002072

10. Thaipadungpanit J, Chierakul W, Pattanaporkrattana W, 
Phoodaeng A, Wongsuvan G, Huntrakun V, et al.  
Burkholderia pseudomallei in water supplies, southern  
Thailand. Emerg Infect Dis. 2014;20:1947–9. https://doi.org/ 
10.3201/eid2011.140832

Address for correspondence: David Dance, London School of 
Hygiene & Tropical Medicine, Keppel St, London WC1E 7HT, UK; 
email: David.d@tropmedres.ac 

600 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 30, No. 3, March 2024

RESEARCH LETTERS


