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Received: 23 July 2023 Melioidosis is a potentially fatal infectious disease that requires an extended
Revised: 12 September 2023 | period of treatment for complete resolution of the infection. It can lead to
Accepted: 26 October 2023 | chronic and severe infections, and it is more common in diabetic patients.
Melioidosis is also a significant concern in India primarily because its chronic
nature, potential for dissemination, extended treatment requirements, and the
risk of relapse lead to its resemblance to tuberculosis. This case series included
osteomyelitis patient presented in emergency with sepsis MODS, disseminated
melioidosis patient with systemic involvement including spleen, kidney and
lungs, skin abscess at more than one site, urosepsis, splenic abscess,
Melioidotic arthritis. Many of these patients had altered blood sugar levels,
and in 3 cases, individuals were even diagnosed with diabetes during their
episode of melioidosis the treatment duration generally involved an 8-week
course of intravenous antibiotics. However, oral medications may need to be
continued for several months if necessary for complete recovery.
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Introduction:

Melioidosis is an infectious and potentially fatal disease caused by a gram-negative soil saprophyte and a
potential biothreat agent Burkholderia Pseudomallei. It has the ability to invade macrophages and persist within
them. Recognition of the bacteria by toll-like receptors (TLRs) on host cells activates the immune response,
leading to the release of proinflammatory cytokines and the initiation of the nuclear factor-xB (NF-kB)
pathway. The bacterium possesses various mechanisms to evade immune defences, including resistance to
complement, lysosomal defensins, and cationic peptides. B. pseudo mallei produces enzymes, toxins, and a
glycocalyx polysaccharide capsule that aid in its survival, replication, and biofilm formation.
Lipopolysaccharide (LPS), an immunodominant antigen in the bacterial cell wall, elicits an antibody response
that is associated with improved survival (1,2).

Melioidosis today has been reported from various regions in the world yet remains highly endemic to the
northern regions of Australia, Northeast of Thailand, Malaysia, Singapore, Vietnam, Cambodia, Laos, areas of
the Indian subcontinent, southern China, Hong Kong, Taiwan, various Pacific and Indian Ocean islands, and
parts of the Americas, with melioidosis now reported in over 50 countries (3). India being the largest South-
Asian country, with the world’s largest population, the diabetes capital and a primarily tropical agrarian
country, stands as a fertile soil of the growth of melioidosis, yet the actual extent of melioidosis in India remains
elusive due to insufficient awareness and limited laboratory resources across the country, hence termed ‘tip of
the iceberg’ (4).

Accurately diagnosing the disease poses significant difficulties in clinical settings, given its diverse range of
clinical manifestations and thus the name, ‘the great mimicker’(5,6). This complexity is further compounded
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by the fact that melioidosis can resemble other infections like tuberculosis, which is highly prevalent in
economically disadvantaged nations like India.

Melioidosis primarily affects individuals who come into regular contact with soil and water. Infection can occur
through percutaneous inoculation, inhalation, or ingestion (3). The disease is predominantly seasonal, with 75
to 81% of cases occurring during the rainy season (7). While the incidence peaks between 40 and 60 years of
age, melioidosis can also affect children and can be transmitted through breast milk (8). Up to 80% of
melioidosis patients have one or more risk factors, suggesting it as an opportunistic infection (9). The
incubation period can vary depending on factors such as the infecting dose, strain virulence, mode of infection,
and host's risk factors. Clinical manifestations range from acute septic illness to chronic infections resembling
cancer or tuberculosis. Common presentations include pneumonia, genitourinary infections, skin infections,
bacteraemia, septic arthritis or osteomyelitis, and neurologic involvement (1,3,10,11) Herein we present
various cases where causative agent is B. pseudo mallei in a tertiary care teaching hospital in central India.

Case Presentations

left humerus osteomyelitis with ARDS and septic shock

A middle-aged male, chronic alcoholic, farmer by profession with no previous comorbidities came with
complaints of high-grade fever with chills and rigors, pain in left upper limb (MRI done outside suggestive of
osteomyelitis of left humerus). He was brought to AIIMS with complaints of altered sensorium, fever and
yellowish discoloration of eyes and skin. Patient developed hypoxia was shifted to ICU for the same. Initial
treatment was targeted for sepsis and MODS. Blood cultures were suggestive of Burkholderia. He was
intubated in view of poor GCS and respiratory distress. Diagnosis once stabilised and condition improved, was
then shifted to ward and managed with 1V antibiotics as per the culture reports and supportive treatment.
Patients HBA1C was 14.1. Blood sugar was controlled. Patient gradually became afebrile, hemodynamically
stable and was discharged with oral medication. Patient was followed monthly for 6 months and a review MRI
was done showing radiological improvement.

Before treatment

| / | oW 27T

Y
MRI revealed hypointense lesions on T1 hyperintense on T2 weighted images on the left humerus, indicative
of a chronic draining osteomyelitis of the humerus.
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After treatment

MRI of Ieft shoulder reveals resolved/healed intraosseous abscesses

Liver and Splenic abscess

A middle-aged Indian male, watchman by profession, chronic alcoholic with no previous comorbidities
presented with chief complaints of high-grade fever with chills and rigor, right shoulder pain, episodes of
vomiting. Patient was admitted in the ward and evaluated for the same. On investigation USG- W/A was s/0
mild hepatomegaly, ill-defined hypoechoic segment VI lesion and splenomegaly, indicating liver and splenic
abscess. Initially he was started on broad spectrum iv antibiotics and supportive treatment. On 2nd day liver
abscess was drained using Pigtail catheter and was found to be positive for Burkholderia Pseudomallei
susceptible to imipenem, meropenem, cotrimoxazole, so, the patient was shifted to iv antibiotics as per culture
reports, Patient’s fever gradually improved and his blood sugar levels were controlled with antidiabetic
medications.

(A-B): Axial (A) and coronal (B) contrast- enhanced CT images of the abdomen reveal multiple discrete and
confluent hypodense areas predominantly involving the periphery of the splenic parenchyma.

Left ureteric calculi with mild HUN and urosepsis

A 67year old male known patient of diabetes mellitus, CAD came with complaints of pain in Right flank region,
associated with episodes of vomiting, high grade fever assisted with chills and rigors. Patient was admitted and
evaluated for the same. USG-W/A+KUB- suggestive of mild HUN.NCCT-KUB was planned and patient was
admitted under urology, NCCT-KUB suggestive of left obstructive proximal ureter calculus causing left mild
HUN. Post procedure (left DJ stenting) patient had continuous fever spikes, urine and blood cultures sent. Urine
culture was positive of Burkholderia susceptible to ceftazidime, meropenem and intermediate susceptibility to
minocycline so he was started on culture suggested antibiotics lead to drastic improvement of patient and
discharged on oral medications.

Melioidotic arthritis of left elbow

43 years aged male patient, forest officer by occupation with no known comorbidities presented to the
emergency with chief complaints of swelling and pain in the left elbow, fever with chills and rigor. Patient was
admitted and evaluated for the same. CECT left elbow joint reported that there is moderate to gross joint
effusion with peripheral enhancing mild thickened synovium representing synovitis. HRCT elbow was
suggestive of hypodense collection around the left elbow joint representing joint effusion, no e/o of fracture
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and erosive changes seen. Orthopaedic opinion was sought and planned for Arthrotomy. On examination,
Synovial fluid collected from the procedure was found to have pus cells 8-10/ hpf and also positive to
Burkholderia Pseudomallei susceptible to ceftazidime, imipenem, meropenem.so patient was started on culture
suggested iv antibiotics. Patient improved symptomatically and his blood sugar levels were controlled and was
discharged with antibiotic medications as per need.

CECT of elbow

Left elbow joint reported that there is moderate to gross joint effusion with peripheral enhancing mild thickened
synovium representing synovitis

orPo Fr?

Elbow lesion follow up after 2 months

Skin abscesses with disseminated infection (spleen, lung, skin)

21 years aged male patient, chronic alcoholic with no known comorbidities presented with c/o fever associated
with chills and rigor and cough, nausea and vomiting, significant weight loss, and skin ulcers on thigh and right
arm, he also had episodes of dyspnoea and chest pain, palpitations. Patient was admitted and evaluated for the
same. On investigations CT revealed septic emboli, central cavitation in lung, abscesses and blood culture were
positive to Burkholderia Pseudomallei so was initiated so he was started on culture suggested iv antibiotics.
Patient gradually improved and discharged with oral medication and further followed up in medicine OPD.
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Skin ulcer on th

Figure 1 Figure 2

FIGURE 1 Axial contrast-enhanced CT of the abdomen shows few well-defined peripherally enhancing
abscesses anterior to left kidney giving honeycomb-like appearance.

FIGURE 2 (A-D): Axial CT sections of the lungs demonstrate multiple subcentimetric nodules scattered in
bilateral lung parenchyma with few of the nodules showing feeding vessel sign (B, C) and central cavitation
(D), suggestive of septic emboli.

Healed skin lesions at the end of 2 months
Culture plates as demonstrated in one of our patients
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Haematological parameters of the patients on their admission

Investigations Case 1 Case 2 Case3 | Case4 | Caseb
Haemoglobin (g/dl) 14.5 9.9 10.9 13.1 7.6
TLC(/dI) 9.45 14.96 10.8 9.23A 22.1
Platelets (lakhs/dl) 0.31 232 336 266 174
Urea (Mg/dIl) 105.81 19.67 72 7.16 -
Creatinine (Mg/dl) 1.85 0.65 2.4 1.26 -
Total.Bil(Mg/dl) 14.29 0.42 1.96 0.9 0.93
Direct.Bil(Mg/dl) 8.64 0.10 0.72 0.3 0.27
AST(U/L) 89.4 91.1 196 61.9 46
ALT(U/L) 89.9 11.7 182 99 26.5
ALP(U/L) 335.4 372 560 104.6 | 408.8
HbAlc (%) 14.1% 13.3% 6.9% 6.6% 5.9%
Sodium (Mmol/L) 124 125 130 129.1 137
Potassium (Mmol/L) 5.05 4.03 3.2 4.3 3.46

In the post-pandemic era, tropical infectious diseases have been of rising concern due to increasing
antimicrobial resistance among pathogens.

Case | Age | Sex Occupation Clinical presentations Cultures where HbAlc
Burkholderia is positive
1 38 | Male Farmer left humerus osteomyelitis Blood 14.1
2 32 | Male | Watchman Liver and splenic abscess Drained Abscess 13.3
3 67 | Male Retired Mild HUN and urosepsis Urine 6.9
4 43 | Male | Forest officer Melioidotic arthritis Synovial fluid 6.6
5 21 | Male Student Skin abscesses with dissemination Blood Non diabetic

The complexity of diagnosing melioidosis becomes evident when considering its presence in various body
fluids. Herein infectious disease's influence extends to multiple body organs, encompassing the lungs, liver,

spleen, urinary system, and bones and joints, underscoring its broad spectrum of infectivity.

Risk factors Case 1 Case 2 Case 3 Case4 | Caseb
Diabetes mellitus Yes Yes Yes Yes No
Chronic alcoholic Yes Yes No No Yes

Middle Aged Yes Yes No Yes No

Rainy season Yes Yes No Yes Yes

Any chronic diseases Yes No Yes No No

Rainy season in India is considered between June to September, October Associated risk factors observed in
case series
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® patientz associsted with rick foctors 8 patients not associated with risk factors

In the existing literature, there is a growing concern regarding the increased incidence of melioidosis,
particularly in diabetic populations as there is altered release of cytokines (16,17). Our case series have reported
a strong correlation between diabetes and melioidosis, with a substantial portion i.e. 4 out 5 of affected
individuals with diabetes, of which 3 were newly diagnosed as diabetics.

Additionally, this case series also has highlighted the potential association between melioidosis and alcohol
use as 3 out 5 were chronic alcoholics, as well as the role of soil contact and rainy seasons in the transmission
of the disease where 4 out of 5 cases were reported in the rainy season. These environmental factors seem to
contribute to the higher incidence of melioidosis in certain regions, especially in middle aged male individuals
where all cases were males here

Over the past two decades, there has been a notable increase in research publications related to melioidosis in
India, highlighting a growing awareness and improved diagnostic capabilities within the country.

While melioidosis may have been considered rare in the past in central India, this burgeoning literature suggests
a need to re-evaluate that perception. It serves as a call to action for healthcare providers to be vigilant and
consider melioidosis as a potential diagnosis, especially in high-risk groups such as diabetics, individuals with
soil contact, and during rainy seasons.

Furthermore, the similarities between melioidosis and tuberculosis in terms of chronicity, dissemination,
antibiotic resistance, and the risk of relapse have led experts to express worries about melioidosis potentially
evolving into a major health concern, especially for diabetic individuals where we can relate the melioidosis
being the next Tuberculosis in diabetics

Melioidosis is a challenging as cure without a prolonged course of appropriate antibiotics. B. pseudomallei is
inherently resistant to several antibiotics including penicillin, ampicillin, cephalosporins, aminoglycosides, and
polymyxin (14). Among newer antibiotics, ertapenem, tigecycline, and moxifloxacin have limited activity
against B. pseudo mallei, while doripenem has similar efficacy to meropenem. Acquired antibiotic resistance
mechanisms include efflux pumps, enzymatic inactivation, impermeability of bacterial cell membranes,
alterations in antibiotic target sites, and amino acid changes in pen A gene encoding B-lactamase (15,18).

The rising concern is not limited to the obstacles of management and threat as a bioterror agent but also as a
diagnostic challenge due to the extremely varied presentations of the disease and limited resources. (14).

The case series included osteomyelitis patient presented in emergency with sepsis MODS, disseminated
melioidosis patient with systemic involvement including spleen, kidney and lungs, skin abscess at more than
one site, urosepsis, splenic abscess with frequent relapse. All cases were admitted, culture proven to have
Burkholderia. The targeted treatment and controlled blood glucose levels caused drastic clinical improvement
in all our patients. The treatment mainly includes antibiotics for the intensive and eradication phase which may
last for 6 to 8 months.

It's important to closely monitor patients with melioidosis, as relapse can be a serious complication. The studies
you mentioned from Australia, Thailand, Southern India, and China have reported cases of recurrence (13)

A complex epidemiological triad favours the increasing incidence of melioidosis today, wherein incidence rates
exceed dengue and stands second only to Tuberculosis and HIV in many endemic countries such as Thailand.
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The growing rates of other non-communicable diseases and behavioural factors such as diabetes mellitus and
alcoholism also serve as strong ground. Diabetes serves as one of the strongest risk factors of disease acquisition
as reported by multiple case studies. (3,6,9,10,11). The mainstay of management in our patients was antibiotic
based medical management, in contrast to surgical interventions having limited scope. (19,1)

Conclusion:

This case series was documented to raise clinical suspicion in tropical regions like central India and the rest of
the world to newer infectious diseases, with more atypical presentations. In developing nations with limited
resource settings, increased clinical suspicion should be developed for organisms similar to ‘pseudomonas like
organisms’, in diabetic patients or other significant risk factors of the disease. As melioidosis requires long
term therapy including intensive and eradication antibiotic therapy and can be potentially fatal in cases of delay,
early detection warrants much stronger clinical suspicion. The mainstay of treatment remains carbapenems and
cotrimoxazole until proved otherwise in such situations.
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