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Introduction

Melioidosis is a serious human disease caused by a saprophytic 
gram‑negative bacillus of  soil and water origin called 
Burkholderia pseudomallei. It is a disease of  hot and humid 
regions within tropical countries and is endemic in several 
regions where health systems are developed unequally. The 
bacteria can survive long in extreme environments. This disease 
typically manifests with acute melioidosis as pneumonia, sepsis, 
and multiorgan abscesses, with a variable high mortality rate. 
The projected mortality from the disease is similar to that of  
measles.

Global Burden

The estimated global burden of  melioidosis is over 46 lakh 
disability‑adjusted life‑years  (DALYs) and is higher than 
other tropical diseases like intestinal nematode infections, 
leptospirosis schistosomiasis and dengue.[1] The global burden 
of  the disease is estimated to be having 1.65 lakh human 
melioidosis cases annually worldwide, out of  which nearly 
89,000 people die annually. The actual mortality rates vary 
between 9 and 70% across the regions.[2] Melioidosis is grossly 
underreported in at least 45 countries, including Bangladesh 
and Sri Lanka, where it is endemic. Nearly 99% of  the 
DALY’s burden was due to deaths from the disease. Around 
1,65,000 melioidosis cases and 89,000 deaths worldwide as 
of  2015 have been estimated. These data exclude the critical 
data of  melioidosis, which is “severely underreported in 
45 countries it is to be endemic”.[3] Global warming along 
with soil changes, hot and humid weather, and unrestricted 
urbanisation may predispose to the additional problem and 
spread of  melioidosis.[4]
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As per the Centres for Disease Control and Prevention (CDC) 
of  the USA, B.  pseudomallei and B.  mallei  (which were being 
used for bioterrorism in World War I) have been classified as 
the second‑highest priority (category‑B) agents. Melioidosis is 
much commoner than ever believed to be diagnosed in tropical 
countries like India. Like any other infectious disease, infection 
prevention remains the essential strategy.

Current Gaps in Diagnosis and Prevention

The true epidemiology of  melioidosis, particularly in developing 
tropical countries, is unknown. Many factors are contributing to 
the current gaps in preventing this disease. In many regions, lack 
of  awareness among clinicians misses the clinically suspected 
cases. Second, melioidosis being a great mimicker, the clinical 
presentation occurs with varied manifestations leading to a 
delay in the diagnosis. Melioidosis necessitates a laboratory 
confirmation of  the condition as the clinical manifestations 
are inconsistent and nonspecific. But the laboratory diagnostic 
systems are also less accessible in rural areas of  poorly developed 
countries, where most cases have been estimated to be present. 
Inadequate laboratory infrastructure and diagnostic capacity 
in many tropical countries are other contributing factors for 
the underdiagnosis of  the cases.[1,3] Therefore, it is largely 
misdiagnosed and underdiagnosed across the tropics. Even when 
diagnosed, it is too late or reported after the death of  the patient 
in many cases. The varied and shared clinical manifestations 
confound and mimic other diseases, indicating that it is not easy 
to describe this clinical condition in standard terms. Probably, 
the lack of  awareness, understanding and familiarity with this 
disease were the reasons for rare reporting.

Clinical presentation
The Burkholderia pseudomallei infection can present as acute (up 
to 2 months of  symptoms) in some cases or chronic or latent 
with dormant bacilli. This disease frequently presents as a 
sub‑clinical disease in immunocompetent individuals who cleared 
the infection due to immunity. The patients who, after acquiring 
the infection, progress to clinical manifestations are suspected 
of  having melioidosis. The microbiologic confirmation is 
essential to establish the treatment. These patients are targeted 
for management and proper drug therapy.

Melioidosis usually presents as an acute or fulminant case and less 
commonly as a chronic disease. It can present with a wide variety of  
infections like a localised infection to sepsis, pneumonia, meningitis, 
abscesses of  different organs  (liver, spleen, kidneys, prostate, 
brain), septic arthritis, osteomyelitis and pyrexia of  unknown 
origin (PUO) [Figure 1]. Patients with fever, cough, weight loss 
and lung infiltration are often misdiagnosed as tuberculosis and 
wrongly treated. Therefore, the diagnosis is delayed, and timely 
appropriate treatment of  melioidosis is not always practicable. 
The presence of  broad‑based signs and symptoms can share with 
other diseases without a clue, resembling other conditions, often 
delaying melioidosis diagnosis and management. Melioidosis is 
called by the nickname ‘the great mimicker’.

Transmission and prevention
As an infectious disease, the cure and prevention depend on early 
diagnosis and treatment. Awareness of  its peculiar presentations 
and history can differentiate clinically and suspect the condition 
much easily from other mimickers of  tuberculosis to sepsis. 
The common saying for infectious diseases is that “prevention 
is better than cure”; therefore, preventive actions are needed 
to strengthen them. It rarely spreads from person to person. 
So, isolating and treating the disease (one of  the World Health 
Organisation  [WHO] approaches) as in TB or corona virus 
disease (COVID‑19) may not help in preventing melioidosis. 
Evidence‑based guidelines and interventions targeting the risk 
factors, both behavioural and occupational, are also critical. 
Melioidosis mainly affects poverty‑stricken rural segments of  
people in low and middle‑income countries; over 99% of  the 
deaths due to melioidosis happen in low‑income countries.[3] The 
public health strategies are discussed here.

Prevention of transmission of melioidosis through 
soil and water
The infection is caused after exposure to B.  pseudomallei in a 
susceptible person through contact of  cracked or damaged 
unprotected skin, less commonly by aerosol inhalation and less 
commonly via B. pseudomallei‑contaminated water.[5] Important 
modes of  transmission and their preventions are discussed in 
Figure 2.

The organism is commonly found in the soil region near plant roots, 
where the nutrient exchange is feasible, and surface groundwater of  
tropical and sub‑tropical areas.[3,6] These highly pathogenic bacteria 
generally remain in the soil of  tropical countries like some areas 
of  Southeast Asia and Northern Australia.[7‑9]

It is essential to increase the use of  protective water‑resistant 
‘knee‑high boots’ in the paddy field and gloves when working 
outdoors for protection from rain, loose soil and mud, where 
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Figure 1: Spectrum of clinical manifestation of melioidosis
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the bacteria survive. Precautions should be more during the 
rainy season and for farmers working in watery fields, like 
paddy fields.[10] In a country like northern Australia, basic public 
health instructions are usually given periodically to the high‑risk 
occupational groups and the general population to protect 
themselves from contact directly with soil and water, particularly 
at the beginning of  the rainy season.[10]

A study on the barriers for prevention revealed that 97% of  the 
rice‑farming rural population did not know melioidosis.[5] It has 
been established that providing information alone is unlikely to 
change their routine habits and accept the recommendations. 
Barriers to the change are the inherent tradition of  continuing 
old habits, time and economic constraints for not wearing 
protective footwear due to discomfort.[5] In Thailand, to prevent 
the transmission of  the organisms, all residents, rice‑cultivating 
farmers and companions are recommended in a study to wear 
protective equipment, such as knee‑length boots and gloves, at 
the time of  direct contact with soil or water.

The environmental and demographic factors of  the coastal 
areas of  India and other tropical countries are very favourable 
due to their increased rainfall and temperature, loose soil, paddy 
cultivation, percentage of  the population with diabetes and 
construction boom.[11] The transmission of  melioidosis can be 
by air, which moves from the contaminated soil to aerosols, and 
then, to humans in this endemic area.[12] The climatic predictors 
of  melioidosis are mentioned in Table 1.

Prevention of water contamination
In Australia, surveys of  groundwater accessed by drilling (bore 
water) confirmed about 33% of  the cases with B. pseudomallei 
contamination. A successive study demonstrated the efficacy 
of  ultraviolet (UV) irradiation to disinfect untreated bore water 

supplies.[13,14] Additionally, chlorination has been an effective 
way of  disinfection of  potable water and is efficiently used to 
control melioidosis.[15,16] Large‑scale chlorination of  water has 
been shown to protect B. pseudomallei by chlorination of  water 
settings in Australia.[15] In low‑income and middle‑income 
countries, where UV light treatment of  water is not 
feasible, people must use traditionally boiled water before 
consumption.[13]

Risk Factors and their prevention
There are several underlying risk factors for the development of  
melioidosis [Table 2]. Among the risk factors, diabetes (leading 
risk factors, particularly when uncontrolled), alcohol  (heavy), 
chronic lung disease, chronic renal disease and smoking are 
common. The patient with poorly controlled diabetes has 
defects in intracellular bactericidal activity, neutrophil adhesion 
and chemotaxis. Patients with chronic renal failure usually 
have defective granulocyte, and the T‑cell function has a lower 
immunity, which predisposes to melioidosis with or without 
other infections.[17] The multimodal approach for primary 
prevention and glycaemic treatment of  type 2 diabetes would 
possibly reduce the overall problem of  melioidosis more 
effectively than any of  the above five strategies for neglected 
tropical diseases (NTD) prevention. Heavy alcoholics are also 
prone to getting the infection of  Burkholderia. pseudomallei.[18] 

Table 1: Climatic predictors of melioidosis[4,7,8] 

Climatic Predictor of  Melioidosis
Humidity 
Rainfall
Wind speed
Temperature
Anthrosol (modified as organic waste by human activities) and 
acrisol (clay‑rich associated with humid, tropical climates)

Ingestion

Inhalation

Percutaneous
Inoculation/

Direct contact 

Percutaneous
Inoculation

Ingestion

Inhalation

Points of entry:
1. Direct contact with

contaminated soil and
water (through abrasion
damage of skin) 

2. Nose (Aerosol) 
3. Ingestion

• Wear proper water resistant foot
wear(knee length boot) and gloves
while working with soil, mud
particularly in agriculture field

• Avoid contact with contaminated
soil or water

• Safe drinking water
• (Boiling water or chlorination)
• Wash thoroughly vegetables and

fruit (contaminated with firm soil)

• Avoid going out door in dusty stormy
weather

• Use mark and precaution in
laboratory while working with
suspected Burkholderia sample

Figure 2: Modes of transmission and prevention of melioidosis
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Cardiac failure, a significant smoking history, chronic respiratory 
disease like COPD also predispose to pulmonary melioidosis 
due to impaired pulmonary defence mechanisms.[19] We need to 
understand each component of  the risk factors well. The primary 
and primordial prevention and modification of  the risk factors 
are essential to prevent the emergence of  favourable conditions 
for the growth of  Burkholderia pseudomallei. There is a need to 
reassure people not to go out during storms, restrict alcohol 
consumption and wear masks when not working in public 
health water pipes. All the common risk factors for melioidosis 
are listed in Table 2.

Other modalities
Intensified case finding and case management could reduce 
the spread of  infections The early treatment decreased the 
case fatality rate of  melioidosis to less than 15% as reported by 
Currie et al.[21] from Australia. Several chemicals have been used 
to reduce the bacterial content in the soil. Chitosan, a natural and 
nontoxic biopolymer, a linear polysaccharide (d‑glucosamine) 
can break the cell membrane of  the bacteria, including 
Burkholderia, and cause cell death by releasing intracellular 
content.[25] It has demonstrated the potential for control in 
soil but needs further research in real‑life scenarios. Calcium 
oxide has shown significant and more extended bactericidal 
effects by in  vitro study for decreasing the risk of  infection 
from contaminated paddy field soil.[25] This type of  preventive 
soil management with calcium oxide in a Thai zoo has shown 
possible benefits for environmental control.[26] However, the 
feasibility and potential effects on crop ecology are unknown 
and need to be explored.[25]

Public Health Awareness Campaign

Public awareness and knowledge on melioidosis, in particular, in 
developing and tropical countries, are grossly inadequate. Public 
awareness campaigns through media and preventive approaches 
like protective footwear and water chlorination, particularly for 
the high‑risk public, are much needed.

Other public health management approaches, such as 
IEC (information, education, communication) activities in the 
community to reduce exposure or contamination should be 
appropriate against melioidosis. There can be health education 
on the menace and prevention of  ailments in school, social media 
and the environment.

The WHO follows five strategies for the prevention and control 
of  NTDs:  (1) preventive chemotherapy,  (2) intensified case 
management, (3) control of  disease vectors, (4) provision of  clean 
water and sanitation and (5) veterinary public health measures. 
Therefore, a step‑by‑step approach at multiple levels, like 
community and government, is necessary to improve long‑term 
infection prevention. First, the WHO needs to include this 
disease as NTD, which has long been due. There is an urgent 
need to create awareness among the clinician microbiologists, 
capacity‑building of  the microbiology laboratories and create a 
national melioidosis registry and networking to report, manage 
and prevent melioidosis.[27]

Prevention of Infection in Health Care 
Settings

Theoretically, there is a risk for transmission of  B. pseudomallei 
from the laboratory. But the risk is usually low, and there 
are occasionally documented cases.[28‑30] The laboratory staff  
must undergo desirable training and practice on handling this 
organism under a biosafety level 3  (BSL‑3) condition.[30] But 
BSL‑3 facilities in developing countries have been a constraint 
even for highly transmissible severe acute respiratory syndrome 
coronavirus (SARS‑ CoV2). In addition, the staff  is required 
to use universal precautions and must wear suitable personal 
protective equipment, which includes at least standard gowns, 
gloves and a respiratory mask when handlings suspected material 
or during sample centrifugation.[30]

Post‑Exposure Prophylaxis

Practically, there is no evidence of  infection during simple 
laboratory work such as identification and susceptibility testing. 
The high‑risk events include the contact of  the organism 
to penetrating or skin injuries, to mouth or eyes through 
contaminated materials, and exposure to the contaminated 
aerosols while outside of  a biosafety cabinet.[31] After an episode 
of  exposure to B. pseudomallei in the laboratory, there should be a 
risk assessment and post‑exposure prophylaxis (PEP). The PEP 
consists of  oral treatment of  trimethoprim‑sulfamethoxazole for 
21 days. If  the patient is intolerant, doxycycline or co‑amoxiclav 
may be given for 21  days.[31] PEP is generally recommended 
for high‑risk events, including exposure to open skin injuries, 
piercing injuries and direct exposure of  eyes and mouth 
to B. pseudomallei ‑contaminated tissues, materials and aerosols. 
The potential benefit of  PEP must be weighed against the adverse 
effect of  trimethoprim‑sulfamethoxazole, particularly for persons 
with low‑risk exposures. However, starting PEP should be based 
on known risk factors like uncontrolled diabetes for naturally 

Table 2: Risk factors[8,17‑24]

Risk factors for melioidosis
Diabetes (if  uncontrolled, up to 12 times)
Heavy alcohol use
Chronic pulmonary disease
Chronic renal disease
Chronic liver disease
Smoking
Prolonged glucocorticoid therapy
Cancer patients on chemotherapy
Occupational exposures
Chronic heart diseases
Immunosuppression
Thalassemia
Systemic lupus erythematosus (SLE)
Exposure to soil (rainy season)
Male sex (more environmental exposure)
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progressing to melioidosis. Individuals with definite risk factors 
and exposure should receive PEP, whereas routine monitoring 
should be sufficient in the absence of  known risk factors.[31] This 
is as per the CDC workshop based on the consensus statements 
of  a large working group on the management of  melioidosis.[32] It 
is also essential to follow the country‑specific guidelines changed 
from time to time.

B. pseudomallei is inherently resistant to several antibiotics, and 
an extended duration of  appropriate antibiotics, often using 
multiple drugs, is typically required.[33] In addition, many cases 
of  melioidosis are very much progressed when diagnosed and 
treated, so mortality is high.[7]

Development of Vaccines

A suitable vaccine for the vulnerable population should 
be valuable for preventing melioidosis. Numerous vaccine 
candidates are at the early stages of  development; only one 
vaccine is at the forefront to lunch its human trial  (phase 
1 clinical trial). If  at all an effective vaccine is available, it 
needs to be utilised on priority for high‑risk individuals, in 
particular, in endemic regions.[34] Only a single study on the 
vaccination has been published so far from north‑eastern 
Thailand to find the possible cost‑effectiveness.[35] Some of  
the vaccine candidates have demonstrated promising results 
in the animal study, but only one clinical trial  (phase‑1) so 
far has been conducted.[34‑36] Till then, prevention remains 
the key strategy.

Melioidosis Surveillance

Disease notification compels to document the substantial 
burden and brings opportunities to alleviate public health risks 
[Table 3]. Although medically interesting melioidosis cases 
are increasingly being reported at individual levels in various 
journals, no surveillance systems exist to record the incidence 
of  the cases. Many patients might be dying unreasonably due 
to a lack of  diagnosis. If  there is a diagnosis, it is too late to 
receive appropriate treatment in some cases. The countries need 
to confirm and report the actual number of  cases projected but 
these remain unrecognised in regions where the melioidosis is 
yet to be documented as endemic.

Conclusion

The reported cases of  melioidosis are just the tip of  the iceberg. 
The disease is much more common than realised, and there 
has been gross underreporting across the tropics.[4] The health 
and economic impacts of  melioidosis in tropical countries 

need increased attention. Our approach should be mutual and 
multimodal, even to restrict the emergence of  the risk factors. 
It is time for the world authority to consider melioidosis as a 
neglected tropical disease. The primary public health preventive 
measures, as recommended by the WHO, are accurate case 
detection, improvement in patient management, and provision 
of  good hygiene, sanitation, and safe drinking water.[37]
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