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IS IT AN IMPORTANT DISEASE 
?



In a single 1,000 bed-side hospital in 
northeast Thailand

Picture is for a general idea, and does not represent the resources available currently 



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2877420/

~100 died each year

~300 culture-confirmed cases per year

In a single 1,000 bed-side hospital in 
northeast Thailand



Problems

1.) Complete global distribution of B. pseudomallei is 
still unknown

Map of Melioidosis Endemicity
- Current map is 
incomplete because it 
is based on locations of 
[1] good 
microbiological 
research facilities and 
[2] those who are 
aware of the disease



Problems

2.) The total number of people die of melioidosis each 
year is unknown 

- It is the main 
question that policy 
makers such as “World 
Health Organization 
(WHO)” and “Ministry 
of Health” in each 
country want to know 
the answer 



HOW MANY DIE OF 
MELIOIDOSIS PER YEAR 
WORLDWIDE ?



Predicted global distribution of B. pseudomallei
and burden of melioidosis (Nature Microbiology, 2016) 

Methods and Results [1]: Assembled 22,338 geo-located 
records of human and animal melioidosis and presence of 
environmental B. ps from reports from 1910 to 2014

Evidence consensus was developed as published previously [Brady et al, PLoS NTD,2012;6(8):e1760]



Predicted global distribution of B. pseudomallei
and burden of melioidosis (Nature Microbiology, 2016) 

Methods and Results [2]: Used boosted regression tree 
models to estimate environmental suitability for                 
B. pseudomallei at a resolution of 5km x 5km 

Occurrence records BRT models

[Reference for BRT model: Elith et al. J Ani Ecol, 2008;77,802-813]

Predicted environmental 
suitability

Harmonized world soil database and others
Database (spatial at 5km x 5 km) of soil type, soil 
pH, soil salinity, %sand, %clay, %silt, %gravel, 
%organic carbon, %gypsum, etc; and land surface 
temperature, precipitation and vegetation index   

Next 
slide



Environmental suitability
Burkholderia pseuodmallei
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Predicted global distribution of B. pseudomallei
and burden of melioidosis (Nature Microbiology, 2016) 

Methods and Results [3]: Used boosted regression tree 
models to estimate environmental suitability for                  
B. pseudomallei at a resolution of 5km x 5km 

BRT model was developed as published previously [Bhatt et al, Nature,2013;496:504-507]



Predicted global distribution of B. pseudomallei
and burden of melioidosis (Nature Microbiology, 2016) 

Methods and Results [4]: Used negative binomial models 
and logistic regression models to predicted incidences and 
mortalities caused by melioidosis globally in 2015 

Negative binomial and logistic models

[GRUMP: http://sedac.ciesin.org/data/collection/grump-v1; IDF website; World bank website]

Environmental suitability
Burkholderia pseuodmallei
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Predicted Env. suitability

Spatial population data
GRUMP data (population), 

High-income country, 
Prevalence of diabetes, and

Prevalence of indigenous 
Australians 
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Study reported incidence and mortality rates



Predicted global distribution of B. pseudomallei
and burden of melioidosis (Nature Microbiology, 2016) 

Methods and Results [5]: We estimate there to be 165,000 
(95%CI 68,000-412,000) human melioidosis cases per year 
worldwide, of which 89,000 (95%CI 36,000-227,000) die. 

Cartogram of the incidence as a proportion of national geographical area in 2015; 44% is in South Asia



Predicted global distribution of B. pseudomallei
and burden of melioidosis (Nature Microbiology, 2016) 

Methods and Results [6]: Our estimates suggest that 
mortality due to melioidosis is substantial, highlighting the 
need for public health officials and policymakers in              
79 countries to raise the priority of this disease.

* Endemic but under reported

Country name Predicted incidence Predicted mortality
India * 52506 (22335 - 124652) 31425 (13404 - 75601)
Indonesia * 20038 (7859 - 52812) 10224 (3944 - 27524)
Bangladesh * 16931 (7814 - 37794) 9454 (4325 - 21621)
Nigeria * 13481 (4839 - 38348) 8324 (2959 - 23933)
Vietnam * 10430 (4097 - 27480) 4703 (1827 - 12631)
Philippines * 9116 (4819 - 18999) 4510 (2369 - 9739)
Thailand * 7572 (3396 - 17685) 2838 (1259 - 6678)
China * 7174 (3099 - 15752) 2614 (1148 - 5828)
Myanmar * 6247 (2513 - 15400) 3687 (1449 - 9299)





WHY HAVE I NOT HEARD 
ABOUT THIS FROM MOPH ?



Notifiable Disease System in Thailand

http://www.boe.moph.go.th/Annual/AESR2013/

In 2013, only 4 deaths of melioidosis
was reported to the system



“Melioidosis caused six deaths”, 
Ministry of Public Health Thailand

One of the most cited papers: no impact to policy



Thailand-Lao Melioidosis Network 
• Initiated	in	2012	

• Raised	the	problems	why	
it	has	been	badly	
neglected

• How	to	solve	it	?	





After 3 years of working together, death data of Ubon Ratchathani(107 deaths) was successfully in the system (in 2015) 



Conclusion

• Burden of melioidosis is formidable. 

• In regions where melioidosis is predicted to be endemic but 

under- or never-diagnosed, 

[1] providing awareness to clinicians, 

[2] improving microbiological facilities, 

[3] implementing diagnostic guideline for proper bacterial culture 

[4] training for the bacterial identification, and 

[5] reporting system should be urgently strengthened 

so that accurate diagnosis treatment and prevention are provided. 
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IMS / RCN – the community !!!






