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Abstract 

 

Melioidosis is a tropical infection caused by the soil bacterium Burkholderia pseudomallei. 

Despite the significant impact of this often-overlooked pathogen on both the healthcare 

systems and economies of numerous low- and middle-income countries around the globe, 

melioidosis is not officially classified as a neglected tropical disease (NTD) by the World 

Health Organization (WHO). Melioidosis causes a higher estimated disease burden and 

mortality than many other recognized NTDs, with deaths primarily occurring amongst the 

rural poor in low- and middle-income countries. Fortunately, the impact of melioidosis in a 

region can be reduced once awareness is established of its known or suspected endemicity. 

In this Personal View we provide evidence in support of official recognition of melioidosis as 

an NTD. We urge member states to request WHO to revisit their NTD list and appeal to 

government and philanthropic organizations to establish programmes in endemic countries 

to control melioidosis in order to reduce its global health burden.   
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Melioidosis is a tropical infectious disease caused by the Gram-negative bacterium 

Burkholderia pseudomallei.1,2 As B. pseudomallei is an environmental bacterium living in 

contaminated soil or water, inoculation, inhalation or ingestion of the organism from 

environmental sources may prompt localised infection leading to dissemination via the 

bloodstream, after which a broad clinical spectrum of disease can become apparent, ranging 

from pneumonia, intra-abdominal abscesses (e.g. spleen, liver, prostate) and fulminant 

sepsis to less common manifestations, such as infections of the musculoskeletal system or 

the central nervous system.1,2 The disease primarily affects adults (median age of 50 years) 

with underlying comorbidities, of which diabetes is the most notable and present in about 

50% of cases.1,3 

 Melioidosis is widely recognized as endemic in Southeast Asia and northern 

Australia, but it is increasingly reported from elsewhere. A modelling study predicted the 

disease to be far more common throughout the tropics than is generally appreciated and 

evidence continues to emerge of confirmed or probable endemicity in new areas.4 

Melioidosis is listed by the United States Centers for Disease Control and Prevention (CDC) 

as a Tier 1 Select Agent due to its biothreat potential.5 Moreover, the disease is statutorily 

notifiable in a number of both endemic and non-endemic countries indicating that it is 

recognized as an important and high-impact disease despite its omission from the list of 

neglected tropical diseases (NTDs) established by the World Health Organization (WHO).  

The initial NTD list with 13 diseases established in 2005 was later expanded to 

account for additional diseases impacting on global public health and nowadays comprises 

20 diseases and disease groups that, according to WHO, disproportionately affect more than 

1 billion of the poorest people on the globe.6-8 Recently the WHO published a new road map 

for NTDs for the years 2021 to 2030.9 Melioidosis, however, is so neglected that it is not 

even classified as an NTD despite estimates supporting it causing a much larger health 

burden and mortality than many officially recognized NTDs.3,10,11 

Here we argue for the recognition and classification of melioidosis as an NTD.  

 

Global distribution and burden of melioidosis 

Continuing research efforts are helping to map the true distribution and burden of 

melioidosis, although these face many difficulties, as discussed below.4,12 
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Modelling estimates 

Modelling has estimated that there were approximately 165,000 cases of melioidosis 

causing 89,000 deaths per year globally in 2015.4 A subsequent study published in 2019 

estimated the global burden of melioidosis as 4·64 million disability-adjusted life years 

(DALYs), which is higher than that of many NTDs, such as intestinal nematode infections 

(4·56 million DALYs), leptospirosis (2·90 million DALYs), dengue (2·86 million DALYs) and 

schistosomiasis (2·63 million DALYs) (Figure 1).3 Years of life lost contributed roughly 99% of 

this number as a result of the high mortality rate of melioidosis.3 However, the number of 

DALYs per 100,000 individuals varied considerably between countries as a result of 

differences in both incidence and mortality rates. For example, it was 8·7 in Australia 

compared to 212·6 in Thailand.3 This is just one illustrative example of the global disparity in 

melioidosis that is so characteristic of NTDs.  

 

Verification of endemicity across the globe  

Isolation of B. pseudomallei from both environmental and clinical samples provides 

unequivocal confirmation of melioidosis endemicity. Mapping of the presence of B. 

pseudomallei in a country where bacterial culture of clinical samples is not routinely 

available, as is the case in many of the rural tropical locations where melioidosis is most 

likely to exist, may alternatively be conducted using a combination of serosurveillance and 

environmental sampling, such as a study conducted in Gabon.13 Unfortunately, isolation of 

B. pseudomallei from environmental samples is fraught with difficulty, presenting an 

obstacle to establishing the true distribution of melioidosis.14 Nonetheless, there is good 

evidence for endemicity in at least 45 countries spanning Southeast and South Asia, 

Australia, Pacific and Indian Ocean island nations, sub-Saharan Africa, Central and South 

America and the Caribbean, as summarised in several reviews.4,15-20 For reasons discussed 

below, however, the number of cases that are currently being recognised falls well short of 

the modelling estimates in most countries known to be melioidosis-endemic.4  

Efforts are underway to verify the presence of melioidosis in some of the 34 

countries suspected from the modelling study to harbour B. pseudomallei but where it has 

not yet been recognized.4 Evidence suggesting endemicity has already been obtained in 

some new geographies; including the Horn of Africa,21 Federation of St. Kitts and Nevis,22 

Micronesia,23 and Trinidad and Tobago.24 Ascribing melioidosis endemicity can, however, be 
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particularly difficult, since patients often have complex travel histories and latent periods of 

many years after infection can occur before clinical disease in some cases.1,25,26 In addition, 

while geospatial modelling had predicted that the southern USA would be receptive for B. 

pseudomallei,4 evidence for autochthonous cases of melioidosis in the USA has been lacking 

until the recent report of a resident of Texas, without a history of travel to melioidosis 

endemic areas, whose B. pseudomallei isolate was genetically closely related to other 

isolates from the Americas.27 Furthermore, review of the genotype of a historical case from 

the same county in Texas, that had previously been incorrectly attributed to infection in Asia 

during World War II, showed a related genotype.28 This suggests that B. pseudomallei is 

indeed endemic in the continental USA, although whether this reflects recent introduction is 

unknown, and environmental confirmation is still required.27 Additionally, it demonstrates 

the potential for spread of B. pseudomallei across the globe, which itself is predicted to 

accelerate with global climate change and increasing travel.29 

 

Neglected status of melioidosis 

The reason why melioidosis is neglected reflects a combination of the populations affected, 

a lack of awareness among healthcare workers, a lack of microbiology services in the regions 

most affected, complexities in detection and diagnosis of the bacterium, deficiencies in 

current surveillance systems, and a lack of epidemic potential. Moreover, it might be 

challenging to add another pathogen to surveillance systems in low- and middle-income 

countries due to a lack of resources. Unfortunately this results in the disease being regarded 

as of low priority for national and international public health programmes, with allocation of 

very limited funds to melioidosis research, creating a vicious circle of under-recognition. 

 

Populations affected 

Melioidosis primarily affects the rural poor in low- and middle-income countries: it is 

estimated that >99% of deaths from melioidosis occur within these countries.4 The current 

burden of melioidosis is not only higher in these countries but is also expected to rise with 

the global pandemic of diabetes mellitus, which increases the risk of melioidosis by at least 

12-fold and which is growing particularly in low- and middle-income tropical countries.1,30-32 

The majority of the poorest people on the globe work in the agricultural sector,33 hence in 

melioidosis-endemic areas they face a disproportionate “double burden” from both 
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increasing diabetes prevalence and exposure to the environmental bacterium B. 

pseudomallei.30,31  

 

Lack of awareness among clinicians 

In many melioidosis-endemic areas, clinicians may not consider the disease in their 

differential diagnoses, with potentially serious consequences. For example, in a recent 

retrospective Malaysian study, a majority of patients with melioidosis did not initially 

receive melioidosis-appropriate antibiotics owing to a lack of clinical suspicion.34  

 

Lack of microbiology services in regions most affected 

The availability of laboratory facilities and trained personnel is a key issue. Pathology and 

laboratory medicine (including but not limited to medical microbiology) are vital services to 

support optimal healthcare but laboratory services are frequently absent or under-

developed in low- and middle-income countries, particularly in the more remote and rural 

areas where melioidosis patients tend to live.35 

Even where laboratories do exist, laboratory staff unfamiliar with B. pseudomallei 

frequently misidentify the organism as ‘Pseudomonas species’ or dismiss it as a 

contaminant.36 Even new automated identification systems, such as MALDI/TOF mass 

spectrometry, also systematically misidentify B. pseudomallei if the appropriate database is 

not installed.37 Again, this may have damaging consequences, highlighting the importance of 

increased awareness.38 

 

Difficulties of detection and diagnosis 

The current diagnostic gold standard is culture and isolation of B. pseudomallei from any 

clinical specimen.1 However, it is common for patients presenting with community-acquired 

sepsis in developing tropical countries to receive empirical antibiotic treatment without the 

appropriate clinical specimens being collected for bacterial culture. Furthermore, no point-

of-care test for a reliable, affordable, rapid diagnosis of melioidosis is currently 

commercially available.1,2,39,40  

 

Deficiencies in current surveillance systems 
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Diagnosis of melioidosis requires laboratory confirmation. In some countries, such as Laos, 

there is no laboratory-based surveillance system and so melioidosis goes largely 

unrecognised at a national level.41 In Thailand, where melioidosis is well known amongst 

clinicians, the official surveillance system has until recently failed to identify the true burden 

of melioidosis, particularly in terms of mortality.42,43 Even in non-endemic countries such as 

the UK, where laboratory-based surveillance is well developed and notification of 

melioidosis is mandatory, a recent study showed that 41·3% of cases of melioidosis were 

not notified to the national surveillance system.44 

 

Lack of epidemic potential 

One of the most important reasons for its neglect is the fact that melioidosis does not 

spread readily from person to person.1,45 This means that explosive outbreaks of infection, 

such as those seen with COVID-19 or Ebola, do not occur, although the disease continues to 

kill many thousands of people in endemic areas every year. The limited risks of inhabitants 

of high-income, non-endemic countries acquiring this potentially fatal disease naturally has 

also contributed to the low priority accorded to melioidosis.45,46 

 

Global funding for melioidosis 

Melioidosis is truly neglected compared to other NTDs when comparing funds available for 

research and development (R&D). Global investment in 2016 for melioidosis non-

biodefence R&D has been estimated to be less than US$ 4 million.3 In comparison, R&D 

investment was estimated by the WHO to be considerably higher for some diseases with a 

comparable or even a lower DALY burden (Figure 1).3 For example, US$ 788 million, 283 

million, and 244 million were invested in dengue, intestinal nematode infections, and 

schistosomiasis, respectively.3  

Interestingly, the greatest boost to the profile and funding of melioidosis came when 

it was listed as a potential biothreat agent in the United States, resulting in significant 

investment in melioidosis research and to some extent the loss of its “orphan status”.46 

Despite this capital injection, the initial concerns about bioterrorism appear to be 

diminishing, particularly in the context of the current COVID-19 pandemic. In addition, 

although cases of melioidosis imported into non-endemic countries across Europe are being 

reported with increasing frequency, the overall numbers remain low and the availability of 
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better diagnostic resources and treatment options mean that the high mortality rates seen 

in resource-limited countries are not observed.44,47,48 Altogether, the previous injection of 

biodefence-driven funding for melioidosis research has undoubtedly moved the field 

forward, particularly in high-income countries, but in reality this has had limited impact on 

incidence and mortality in most melioidosis-endemic regions.49  

 

Compliance of melioidosis with the WHO criteria for NTDs 

We have assessed melioidosis against the WHO criteria for defining NTDs in Table 1.50 In our 

opinion it satisfies every criterion. It disproportionately affects the rural poor in low- and 

middle-income countries across the globe, displaying high mortality rates, which we believe 

justifies a coordinated global response. The national and global health impact can be 

reduced by increasing basic public health measures alongside sustainable improvement of 

healthcare facilities and investment in R&D (Table 2). However, the process of adopting a 

new NTD requires member states to submit a request to the WHO Country and Regional 

Office(s).50 A pre-requisite for this is either an efficient routine surveillance system that 

captures melioidosis or R&D funding that enables endemic countries to recognise their true 

burden of melioidosis. In practice, large parts of the scientific community already informally 

classify melioidosis as an NTD, as is reflected by the fact that the journal PLOS Neglected 

Tropical Diseases includes melioidosis within their list of NTDs because of its global public 

health impact.7  

 

Benefits of including melioidosis as an NTD 

It is our belief that the recognition of melioidosis as an NTD by WHO would help to 

encourage the inclusion of melioidosis in the national public health strategies of many 

endemic countries. We have summarised the approaches as part of the roadmap 2021-2030 

to combatting the worldwide melioidosis burden in Table 2 and believe that preventative 

measures in combination with enhanced case management will undoubtedly lead to a 

decrease in global morbidity and mortality from melioidosis, as has occurred over the past 

decades in northern Australia.51,52 

 

Raised awareness and surveillance at governmental level 
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The improvement of surveillance should be a priority on the agenda of governments in 

order to map and monitor the health impact of melioidosis. Furthermore, government 

organizations have a key role to play in driving the sustainable improvement of laboratory 

facilities and in implementing disease-specific awareness, prevention and management 

campaigns. Improved diagnosis of melioidosis could be piggy-backed onto other 

programmes aimed at strengthening diagnostic microbiology within melioidosis-endemic 

countries, such as that being implemented by the UK Fleming Fund with the overall aim of 

improving detection, prevention and management of antimicrobial resistance.53 This 

approach would allow strengthening of care for melioidosis patients by using existing 

programmes and logistics already in place, thereby maximizing output.  

 

Enhanced awareness among healthcare workers  

Efforts to increase awareness should initially be focused on both front-line clinicians and 

staff in microbiology laboratories. There have recently been a number of initiatives aimed at 

doing just this, for example through specific training events on melioidosis in Laos and 

Cambodia.54 Events have even been held outside regions that are well known to be 

melioidosis-endemic such as Southeast Asia, for example the first-ever African melioidosis 

workshop in Nigeria in 2019 and those in two countries in the Americas held in Colombia in 

2018 and Mexico in 2019.55,56 The International Melioidosis Network (IMN) plays an active 

role in creating melioidosis awareness by organizing (inter)national events and by fostering 

research collaborations.57 Such events are especially important in regions where melioidosis 

has only rarely been recognised but is clearly an emerging infection.  

 

Enhanced diagnosis 

Although B. pseudomallei is commonly misidentified by untrained personnel, high 

technology facilities are not required to recognise B. pseudomallei. For example, a 

laboratory algorithm that included a three-antibiotic disc test proved to be 100% specific in 

identifying B. pseudomallei in clinical samples in Vietnam, and this could be rolled out more 

widely.58 Another potentially useful approach is the direct detection of B. pseudomallei 

antigens in clinical samples, although the tests currently available lack an overall consistent 

sensitivity and specificity across various samples.1,2,39,40 
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Enhanced case management 

The availability of adequate diagnostics and access to care is associated with better 

outcomes. For instance, a recent retrospective Thai study that included over 7,000 patients 

found an overall 30-day mortality of 39%.43 In contrast, the Darwin Prospective Melioidosis 

Study reported a mortality rate of only 14% in 540 Australian melioidosis patients over a 20-

year period, with further decreases to a mortality now around 5%.51,52 One obstacle that will 

need to be overcome is the implementation of therapeutic algorithms that cover 

melioidosis once it is recognised as being present in a locality. Melioidosis requires an initial 

intensive phase of treatment with ceftazidime or a carbapenem followed by a prolonged 

eradication phase with trimethoprim-sulfamethoxazole, as B. pseudomallei is resistant to 

first- and second-generation cephalosporins and gentamicin amongst other agents.1 

Fortunately, the required antibiotics are already listed by the WHO as ‘essential’.59 In 

addition, screening tools and treatments for diabetes are also listed as essential by the WHO 

allowing a combined approach together with improved diabetes management (Table 2).59,60 

Comprehensive guidelines that give excellent results are available,61 although local 

guidelines need to be developed to take into account local factors.  

 

Prevention 

The most important consideration is that “prevention is better than cure” and consequently 

we need to intensify preventive efforts. Preventive chemotherapy (one of the WHO 

approaches) has so far only found a very limited role in combatting melioidosis.62-65 Several 

vaccine candidates are in development, of which one is planned to proceed to the first 

phase 1 clinical trial, and additional recognition and support might accelerate the 

development and licensure.2,66 Should an effective vaccine targeted at high-risk individuals 

become available, it has been assessed as being a cost-effective approach in most 

melioidosis-endemic areas.67 Until then, strategies to prevent melioidosis entail basic public 

health measures such as those recommended by the WHO to control other NTDs, namely 

intensifying case detection, improving case management and providing safe water, 

sanitation and hygiene.50 

These measures have been used in a tailored approach to melioidosis prevention in 

northeast Thailand, which includes minimising contact with possibly contaminated soil (e.g. 

through the use of boots or waders) or water (e.g. drinking boiled water), and measures 
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that reduce the risk of acquiring, and improve management of, conditions that predispose 

to melioidosis, such as diabetes mellitus, chronic kidney disease or chronic respiratory 

disease (e.g. through healthy diet, avoiding smoking, etc.).68 Awareness campaigns are 

undertaken annually in northern Australia, alongside chlorination of all domestic water 

supplies and specific projects aimed at increasing the use of protective footwear or reducing 

hazardous alcohol use, another known risk factor for melioidosis.69,70 In Thailand, a trial of a 

multifaceted prevention programme in diabetic patients resulted in a lower hospital 

admission rate due to infectious diseases and reduced all-cause mortality, although the 

reduction in the incidence rate of culture-confirmed melioidosis did not achieve statistical 

significance.71 Thus, prevention of melioidosis can be accomplished by increasing awareness 

of the disease amongst people at risk and the adoption of some simple measures, which has 

the additional benefit of reducing the risk of exposure to other infectious agents that are 

found in the environment. Altogether, national awareness campaigns directed towards the 

general public would ideally be a combined effort between researchers and government 

organizations, with efforts underpinned and driven by formal acknowledgement of the 

impact of this disease by WHO.  

 

Conclusions and recommendations 

The global health impact of melioidosis in resource-constrained countries warrants 

increased attention. In recent years, new evidence has underscored the fact that melioidosis 

is present across the tropics and causes a much higher disease burden than previously 

thought. Therefore, we argue for a combined approach of heightened melioidosis 

awareness, prevention and enhanced case management, together with improved 

prevention and management of diabetes as its most important risk factor, especially in the 

face of the growing prevalence of diabetes in the tropics. Commitment of governments in 

melioidosis-endemic countries to implementing awareness, prevention and management 

campaigns provides an opportunity to reduce the high mortality rates of melioidosis. 

Recognition of melioidosis as an NTD by WHO would undoubtedly help to improve 

awareness and mobilize funding for this serious and potentially fatal infectious disease. We 

urge member states to request WHO to revisit their list of NTDs and consider the inclusion 

of melioidosis. It is time to recognize this severely neglected tropical disease.  
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Table 1. WHO criteria and arguments for classification of melioidosis as an NTD  

WHO criteria Arguments for inclusion  

Criterion 
1 

The condition disproportionately 
affects populations living in poverty; 
and causes important morbidity and 
mortality – including stigma and 
discrimination – in such populations, 
justifying a global response 

- Worldwide estimated 165,000 
annual cases and 89,000 deaths  

- >99% of deaths occur within low- 
and middle-income countries and 
predominantly amongst poor 
agricultural workers 

- Annual estimated disease burden 
of 4·64 million DALYs 

Criterion 
2 

The condition primarily affects 
populations living in tropical and 
sub-tropical areas  

- Melioidosis is only known to be 
endemic in the tropics and sub-
tropics 

Criterion 
3 

The condition is immediately 
amendable to broad control, 
elimination or eradication by 
applying one or more of the five 
public health strategies adopted by 
the Department for Control of NTDs, 
which include 1) preventive 
chemotherapy, 2) intensified case 
management, 3) vector control, 4) 
veterinary public health, and 5) safe 
water, sanitation and hygiene 

Preventative measures: 
- Increased awareness amongst 

people of endemic countries 
- Avoiding possible exposure (e.g. 

use of protective footwear, boiled 
drinking water) 

- Diabetes prevention, detection and 
management 

 
Intensified case management: 
- Increased awareness amongst 

health care workers 
- Improvement of diagnostic 

facilities 
- Treatment according to melioidosis 

guidelines 
- Implementation of national 

surveillance systems 

Criterion 
4 

The condition is relatively neglected 
by research – i.e., resource 
allocation is not commensurate with 
the magnitude of the problem – 
when it comes to developing new 
diagnostics, medicines and other 
control tools 

- Global investment lags behind 
other NTDs, especially when 
considering estimated disease 
burden 

The criteria for adoption of a disease as an NTD were derived from the WHO.50 
Abbreviations: DALY = Disability Adjusted Life Year, NTD = Neglected Tropical Disease, 
WHO = World Health Organization.  

 
  



 14 

Table 2. Roadmap 2021-2030: required actions to combat the national and global 
burden of melioidosis  

 Melioidosis Diabetes* 

Awareness National awareness campaigns to 
establish basic knowledge on the 
disease and high-risk activities 
associated with possible exposure 
together with increased vigilance of 
physicians towards the condition 

National awareness campaigns 
aimed to limit risk factors known to 
increase the chance of developing 
diabetes 

Prevention Use of protective equipment to 
minimize the risk of acquiring the 
disease together alongside support 
in vaccine development and 
implementation 

Upscaling of lifestyle interventions 
and case-specific screening 

Healthcare Improved diagnostic facilities and 
trained personnel to enhance 
diagnosis and implementation of 
national treatment guidelines 

Improved and intensified glycaemic 
management according to national 
guidelines 

Surveillance National disease surveillance to map 
the true incidence and understand 
the true burden of disease 

National monitoring of efficacy of 
implemented approaches as 
mentioned above 

Funding Commitment of government and philanthropic organizations to allocate 
funds in implementing the approaches as mentioned above and to 
stimulate R&D 

* The actions to combat melioidosis include the improvement of care for diabetes as its 
most important risk factor.30,31 Abbreviations: R&D = Research & Development.  
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Figure 1. Disease burden and global investment of neglected tropical diseases 

The percentage of DALYs per NTD for the year 2015 was calculated by dividing the individual 

DALYs per NTD by the summed DALYs of the 17 NTDs (i.e. a total of 27·98 million DALYs) as 

included in the analyses of the study on the global burden of melioidosis.3 A similar 

approach was followed for the percentage of global investment per NTD in US$ for the year 

2016 with a total global investment of 2983 million US$. Infectious diseases absent from the 

top 39 of investment in research and development were assigned less than 4 million US$, 

resembling the global investment of the last within the group of 39. Melioidosis and 

leptospirosis are not considered as an NTD by the WHO. Data was not available for Buruli 

ulcer, dracunculiasis (Guinea worm), mycetoma, scabies, snakebite, and yaws. 

Abbreviations: DALY = Disability Adjusted Life Years, NTD = Neglected Tropical Diseases, US$ 

= United States Dollar, WHO = World Health Organization.  
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