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Abstract 
Introduction: Melioidosis, caused by the soil saprophyte B. pseudomallei, is a ‘neglected’ infectious disease in many Asian countries. It 
remained undiagnosed or misdiagnosed in India for long due to a lack of awareness and facilities to diagnose the disease; however, it is slowly 
gaining the status of an emerging disease recently. The disease is well known as a great mimicker, as the presentations are very similar to many 
other tropical diseases, and more importantly, to tuberculosis . 
Methodology: A prospective observational study was conducted from January 2016 – December 2018 to find the occurance of melioidosis  in 
patients with ‘recurrent’ tuberculosis infection in a tertiary health care hospital from southern India. All suspected cases of recurrent tuberculosis 
were simultaneously tested for the presence of B. pseudomallei, and basic demographics and clinical details were documented.  
Result: Among 11,138 patients admitted with suspected tuberculosis infection, 586 (5.2%) patients were confirmed. There was recurrent 
Mycobacterium tuberculosis infection in 11/586 (1.8%) cases, and 7/586 (1.2%) had growth of B. pseudomallei in culture. Patients with 
melioidosis had either pulmonary involvement, or bone and joint infections and deep abscesses.  Uncontrolled diabetes mellitus was the major 
risk factor.  
Conclusion: The study foreshadows the need for prompt and accurate microbiological diagnosis along with a high index of suspicion from the 
clinicians in countries which are endemic for both melioidosis and tuberculosis, thus ameliorating the irrational anti-tuberculosis treatment. 
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Introduction 

Melioidosis is caused by Burkholderia 
pseudomallei, which is a Gram-negative, oxidase-
positive, non-lactose fermenting, arginine 
dihydrolysing soil saprophyte. It can infect individuals 
in endemic regions through inhalation, inoculation or 
ingestion. Acquiring an infection greatly depends on 
two factors - environmental exposures and the host 
susceptibility, especially with comorbidities like 
uncontrolled diabetes mellitus, chronic kidney diseases, 
etc. [1]. It manifests as acute community acquired 
pneumonia with or without septicaemia and muti-organ 
failure leading to high mortality, or as localized chronic 
infection to the skin and other deep organs mimicking 
tuberculosis (TB). The case-fatality rate is quite high 
(10–50%) in acute cases, even when appropriately 
treated.  

The estimated incidence of TB in India is 211 per 
100,000 populations (http://www.who.int/tb/country 

data/profiles/en/). It is one of the major causes of high 
mortality and morbidity in the country. The annual 
incidence rates of melioidosis range from 4 to 41.7 
cases per 100,000 populations in the endemic countries 
[2] with the majority of cases being reported during the 
monsoon. Melioidosis is endemic in tropical south 
Asian countries with India predicted to have the highest 
burden of the disease [3]. Unfortunately, the true burden 
of melioidosis in India still remains elusive, even after 
30 years of the first melioidosis case being detected [4]. 
A recent review from India documented 583 cases of 
melioidosis reported from different parts of the country 
[5], with the highest number of cases reported from 
Karnataka and Tamil Nadu.  

Culture remains the gold standard method for the 
diagnosis of melioidosis. Blood, throat, and urine 
cultures can be performed in patients with suspected 
melioidosis, regardless of their symptoms [6]. 
Specimens from localized disease, such as sputum, 
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tissues, pus and aspirates need to be collected. Standard 
laboratory media (e.g. 5% sheep blood and MacConkey 
agar) support the growth of B. pseudomallei. However, 
the use of selective media like Ashdown’s agar is 
recommended for specimens like tissues or respiratory 
secretions where contamination with normal flora is 
expected [6]. After 24-48 hours incubation at 37°C, 
isolated bacterial colonies may produce a characteristic 
metallic sheen which eventually turn dry and wrinkled 
after 3-4 days of incubation. The bacterium is 
susceptible to amoxicillin-clavulanic acid and resistant 
to colistin and gentamicin, which helps in 
differentiating it from other Burkholderia species. PCR 
based molecular assays and rapid antigen detection tests 
can be useful in early diagnosis of cases [7,8].  

The treatment regimen for melioidosis requires an 
intensive phase of meropenem or ceftazidime for 10-14 
days followed by the eradication phase with 
cotrimoxazole for 12-14 weeks [9]. The eradication 
phase of treatment might be challenging, in view of 
long term follow-up and failure of compliance leading 

to relapse [10]. Hence, early diagnosis and prompt 
management are essential requisites for better patient 
outcomes. 

Although the clinical features of chronic 
melioidosis are similar to active TB, and latent forms of 
both melioidosis and TB have similar host 
susceptibility and immune response, the co-occurrence 
of TB and melioidosis is quite low [11]. It poses a 
serious challenge to the treating physicians to have a 
preliminary clinical diagnosis. With a high burden of 
TB in India, it is very well possible that melioidosis 
might be misdiagnosed as TB, especially in patients 
with a past history of active TB infection. Keeping this 
background in mind, we performed an observational 
study to document the occurance of melioidosis cases 
in patients suspected with recurrent TB infection. 

 
Methodology 

A prospective observational study was conducted at 
a tertiary health care hospital in south India from 
January 2016 to December 2018. Patients with a known 

Table 1. Details of melioidosis cases in suspected recurrent tuberculosis. 
Case 
No. 

Age Gender Occupation History 
of soil 
exposure 

Comorbidities  Sample Radiological 
findings 

Antitubercular 
treatment  

Treatment Outcome 

1 51 M Farmer Yes DM, COPD BAL CT- cavity 
lesion 

Ongoing Meropenem, 
Cotrimoxazole 

Cured 

2 42 M Teacher No HIV infection Pus from 
Splenic 
abscess 

X-ray- 
Pleural 
effusion 
USG- 
Hypoechoic 
lesion in the 
spleen 

Completed Meropenem, 
Cotrimoxazole 

Cured 

3 45 M Farmer Yes DM Blood X-ray- Right 
lower lobe 
consolidation 

Completed Meropenem Expired 

4 53 M Fisherman No DM Pus from 
a splenic 
abscess 
and ankle 
joint 

USG-
Hypoechoic 
lesions in the 
spleen 

Completed Ceftazidime, 
Cotrimoxazole 

Cured 

5 63 M Driver Yes DM Synovial 
fluid 

MRI  of right 
knee - 
Multifocal 
involvement, 
suggestive of 
TB 

Completed Ceftazidime, 
Cotrimoxazole 

Cured 

6 55 M Doctor No DM, 
alcoholism 

Pus from 
a gluteal 
abscess 
and hip 
joint 

- Ongoing Meropenem, 
Cotrimoxazole 

Cured 

7 42 M Farmer Yes DM Blood X-ray- 
Bilateral 
haziness 

Completed - Expired 

DM: Diabetes Mellitus; COPD: Chronic Obstructive Pulmonary Disorder; BAL: Broncho-Alveolar Lavage; HIV: Human Immunodeficiency Virus. 
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history of TB and having suspected recurrence of 
infection were recruited in the study. Recurrence of TB 
was confirmed by smear microscopy, culture and/or 
Xpert MTB/RIF (Cepheid Inc. USA) [12]; the samples 
were simultaneously screened for the presence of B. 
pseudomallei on enrichment culture and by TTSS1 
PCR [7]. 

Basic demographics, clinical features and the 
outcome of the confirmed cases of recurrent TB and 
melioidosis were documented (Table 1 and Table 2). 
The association of the risk factors such as diabetes 
mellitus, renal dysfunction, chronic alcoholism, etc. 
was compared in patients with melioidosis and 
recurrent TB. The data was analyzed using SPSS ver. 
16 (IBM). Descriptive statistical tools were used to 
determine the frequencies of categorical study 
variables. Pearson’s Chi-square test and Fisher’s exact 
test were used in determining the presence of any 
significant association. P-value <0.05 was considered 
significant. The study was approved by the Institutional 
Ethical Committee.  

 
Results 

Among 11,138 patients admitted to the hospital 
during the study period with suspected TB, 586 (5.2%) 
cases were confirmed by laboratory methods. Among 
them, recurrent TB was documented in 11/586 (1.8%) 
cases. Seven (1.2%) patients suspected as recurrent TB 
but with negative result had shown the growth of B. 
pseudomallei in culture. Out of them, 4 patients had 
pulmonary involvement and 3 had bone and joint 
infection (2 cases osteomyelitis and 1 case of septic 
arthritis).  

A comparison of recurrent TB with that of 
melioidosis revealed that patients with bone and joint 
involvement with or without hepatomegaly had an 
association with melioidosis. Deranged liver functions 
and higher blood glucose levels, suggesting 
uncontrolled or poorly controlled diabetes mellitus, 
were significantly associated with melioidosis (Table 
3). Among the melioidosis patients, 5 (71.4%) had a 
suggestive history of soil exposure. 

Discussion 
Melioidosis is an emerging and ‘killer’ infectious 

disease in South Asia, especially in India, which 
remained as an underestimated public health problem 
for decades. The bacterium is ubiquitously distributed 
in the environmental niches of tropical countries like 
India, where there is a gradual escalation of the number 
of cases from various parts of the country in the last few 
years [5]. 

Among the cases with past TB infection, 11 (1.8%) 
was readmitted with recurrence and 7 (1.2%) with 
melioidosis. Patients with chronic pulmonary 
melioidosis may present with signs, symptoms and 
chest radiology similar to TB, which may lead to 
misdiagnosis and inappropriate treatment [13]. India 
has the highest burden of both TB including multidrug-
resistant (MDR) TB based on estimates reported in the 
Global TB Report 
(https://www.who.int/tb/publications/global_report/en/
). The country has lately achieved the dubious 
distinction of being the ‘diabetes capital’, with 41 
million Indians having diabetes [14]. Diabetes mellitus 
is a proven risk factor for both melioidosis and TB. 
Diagnosing a neglected disease like melioidosis with a 
similar clinical presentation like TB in this milieu is 
challenging for the treating physicians. Patients with a 
past history of TB are usually diagnosed as recurrence 
based on suggestive clinical presentations, indicative 
radiological findings and other non-confirmatory 
laboratory parameters (ADA profile, high ESR), rather 
by laboratory confirmation [15,16] and treated with 
anti-tubercular antibiotics. This may be considered as 
one of the major causes of misdiagnosis of melioidosis, 
as it is reflected in our observation of seven cases of 
melioidosis, who were suspected to have recurrent TB 
at primary health care settings. It shows the lack of 
awareness and expertise to detect melioidosis and the 
dearth of laboratory facilities at the first point of 
contact. Even the possibility of co-infection of 
melioidosis and TB was not suspected. B. pseudomallei 
is well known to cause latent infection [17], although it 
is not documented that whether the anti-tubercular 
treatment has any effect in suppressing the bacteria 

Table 2. Clinical presentations and site of involvement in melioidosis cases. 
Cases  Fever Respiratory Symptoms Bone and joint involvement  Cutaneous ulcers Hepatomegaly 
Case 1 Yes Cough Absent Absent Yes 
Case 2 Yes Cough and breathlessness Absent Absent Yes 
Case 3 Yes Cough Absent Absent Yes 
Case 4 Yes Absent Ankle (Right) Absent Yes 
Case 5 No Absent Knee (Right)  Absent No 
Case 6 Yes Absent Hip  (Right) Present No 
Case 7 Yes Cough and Breathlessness Absent Present Yes 
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which might get activated from latent foci at a later 
stage.  

Bone and joint involvements like septic arthritis and 
osteomyelitis are very well-documented clinical 
presentations in melioidosis [18], whereas pulmonary 
involvement was more commonly observed in TB. The 
extra-pulmonary involvement is more common in 
melioidosis than TB and less challenging in diagnosis, 
still it is missed most often [19, 20]. Deranged liver 
function tests along with hepatomegaly is another entity 
in this case, which is more common in melioidosis than 
TB [21]. The higher blood glucose level among the 
melioidosis infected individuals is an indicator of 
uncontrolled diabetes, which is a well-established risk 
factor for both the diseases. However, these laboratory 
findings should be evaluated further in a large cohort 
for any significant correlation. Overall, the study 
highlights the importance of appropriate 
microbiological investigations in diagnosing 
melioidosis in patients with suspected recurrent TB 
infection. Differentiating melioidosis from TB is an 
essential requisite in our setting, as both the diseases 
have different management protocols and antibiotic 
treatment regimens. We propose that patients with 
suggestive signs of TB may also be looked for 

melioidosis in endemic areas, preferably using routine 
culture media, enrichment broth and/or molecular 
assays, depending on the availability of the tests in the 
laboratory. Smear–negative sputum samples from 
suspected TB cases should further be checked for 
melioidosis.This will help provide correct diagnosis 
and prescribe appropriate antimicrobial treatment for 
melioidosis, and thereby, prevent further morbidity and 
mortality [22]. It will also reduce the over-use of anti-
tuberculosis drugs, which can lead to adverse drug 
reactions and evolution of drug-resistant TB. 

 
Conclusion 

This is the first study estimating the occurrence of 
melioidosis among patients presenting with recurrent 
TB in India. The study foreshadows the need for timely 
and accurate diagnostic testing for melioidosis in 
patients with suspected TB, and also among cases with 
recurrent infection in highly endemic areas of LMICs. 
Further, clinical awareness among clinicians and public 
health personnel is a requisite for early suspicion of 
melioidosis, which may lead to rational and targeted 
empirical treatment. 

 
  

Table 3. Factors associated with melioidosis as compared to recurrent TB infection. 

 Recurrent tuberculosis 
N = 11 n(%) 

Melioidosis 
N = 7 n(%) P value 

Demographics    
Age (yrs) 54 (43-64) 51 (27-55) 0.42 
Gender (male) 9 (82) 7 (100) 0.23 
Clinical presentation    
Fever 5 (45) 6 (86) 0.12 
Pulmonary symptoms 10 (90) 4 (57) 0.02 
Bone and joint involvement 1 (9) 3 (43) 0.02 
Hepatomegaly 1 (9) 5 (71) 0.02 
Cutaneous ulcer 1 (9) 2 (29) 0.18 
Comorbidities    
Diabetes mellitus 4 (36) 5 (71) 0.20 
Chronic kidney disease 1 (9) 0 (0) 0.38 
Chronic lung disease 2 (18) 1 (14) 0.36 
Hypertension 1 (9) 1 (14) 0.33 
Laboratory findings    
Total WBC count 9.5×103 (7.5-12.5×103) 12×10 3(7-19.2× 103) 0.19 
Neutrophils,% 74.2 (63.9-81.5) 77.6 (52.5-84.5) 0.87 
Monocytes,% 7.8 (5.6-12.2) 7.2 (4.3-9.5) 0.59 
AST, mg/dL 19 (15-28) 40 (19.2-82) 0.04 
ALT, mg/dL 18.5 (9.7-26.2) 18.5 (11.5-61.5) 0.49 
ALP, mg/dL 90.5 (67.5-122.5) 144 (99.5-587.5) 0.04 
Total bilirubin, mg/dL 0.4 (0.2-0.7) 0.4 (0.2-0.6) 0.81 
Creatinine, mg/dL 0.8 (0.7-1.1) 1 (0.7-1.4) 0.28 
Urea, mg/dL 22 (15-26) 21 (13.5-36.2) 0.88 
Random blood glucose 106 (98-132) 235 (123-364) 0.01 
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