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ARTICLE INFO ABSTRACT

Keywords: Melioidosis is an infection caused by Burkholderia pseudomallei. It is a non notifiable disease and is not included in
Burkholderia pseudomallei Integrated Disease Surveillance Program by National Center of Disease Control. India is predicted to have highest
Melioidosis burden of disease with an estimated mortality of 32,000 per year. Melioidosis presents with a wide range of
Mlmlcr}" . clinical manifestations like pneumonia, liver and splenic abscess, septicemia etc. This wide spectrum of pre-
Underdiagnosis

sentation and mimicry with other infections leads to its misdiagnosis or underdiagnosis. The only source of
disease burden in India is few case reports and the true burden and distribution of disease still needs to be
assessed. We, hereby, report a case series of four cases aged 28 years, 53 years, 33 years and 22 years. All cases
had different clinical presentation ranging from abdominal wall abscess to septicemia and neurological mani-
festations making the diagnosis challenging. Three of the four cases were discharged after complete recovery
while one case went leave against medical advice.

To our knowledge this is the first series describing complete recovery of three out of four cases. This case series
will help the physicians to raise their index of clinical suspicion of melioidosis in high risk patients presenting
with various findings thus improving the chances of correct diagnosis and treatment.

Case series

Introduction

Melioidosis, also known as Whitmore disease, was first described by
Alfred Whitmore and Krishnaswami in Burma in the year 1912 as a
“Glanders - like disease”. The infection is caused by Burkholderia pseu-
domallei which is an aerobic, non- spore forming, nonfermenting,
facultative intracellular motile gram-negative bacillus and resides in
soil, surface and ground water [1-4]. Melioidosis occurs predominantly
in Southeast Asia, northern Australia, South Asia, and China [2,5]. Most
of the cases in India have been reported from the southern states like
Kerala, Karnataka and Tamil Nadu with isolated cases being reported
from eastern and northeastern parts of India [6-8].

Melioidosis has high fatality rate of 19-36 % in endemic areas [9]
and the global mortality rates vary between 9 % and 70 % [10]. The
infection is seen in both human and animals. It is classified as category B
bioterrorism agent and is designated a tier 1 select agent by the U.S.

Centers for Disease Control and Prevention (CDC) [1,11].

Melioidosis has a wide range of clinical presentation, the infection
may be acute or chronic, localized or disseminated [1]. The disease
mimics other infections like tuberculosis making the clinical diagnosis
very challenging. Hence a strong clinical suspicion is required to make
the correct diagnosis. The most important risk factors for melioidosis are
diabetes, chronic alcohol use, chronic kidney disease, and chronic lung
disease [2,12]. The incidence is more in the rainy season as the pre-
dominant mode of transmission is percutaneous inoculation during
exposure to wet season soils or contaminated water.

We hereby report four cases of melioidosis who were successfully
managed despite the various challenges faced during their management.

Case#1

A 28 year old male with no known co morbidities was admitted to

* Institution where the study was performed: Institute of Critical Care and Pulmonary medicine, Medanta Hospital, Lucknow, Uttar Pradesh, India.
* Correspondence to: A-1005, Azea Botanica Apartments, Sector 11, Vrindavan Yojna, Lucknow, Uttar Pradesh 226029, India.
E-mail addresses: drdilipdubey2d @gmail.com (D.K. Dubey), drnoorbano7 @gmail.com (N. Bano), madhulikal6sep@gmail.com (M. Dubey), drsangwan25@gmail.
com (P. Sangwan), sandeepmitra.mitra59@gmail.com (S.K. Mitra), wittyvidushi@gmail.com (V. Kulshrestha), bhawna.jain@medanta.org (B. Jain), drimranmehdi@

gmail.com (I. Mehdi).

https://doi.org/10.1016/j.idcr.2023.e01685

Received 2 July 2022; Received in revised form 2 January 2023; Accepted 6 January 2023

Available online 11 January 2023

2214-2509/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).


mailto:drdilipdubey2d@gmail.com
mailto:drnoorbano7@gmail.com
mailto:madhulika16sep@gmail.com
mailto:drsangwan25@gmail.com
mailto:drsangwan25@gmail.com
mailto:sandeepmitra.mitra59@gmail.com
mailto:wittyvidushi@gmail.com
mailto:bhawna.jain@medanta.org
mailto:drimranmehdi@gmail.com
mailto:drimranmehdi@gmail.com
www.sciencedirect.com/science/journal/22142509
https://www.elsevier.com/locate/idcases
https://doi.org/10.1016/j.idcr.2023.e01685
https://doi.org/10.1016/j.idcr.2023.e01685
https://doi.org/10.1016/j.idcr.2023.e01685
http://crossmark.crossref.org/dialog/?doi=10.1016/j.idcr.2023.e01685&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

D.K. Dubey et al.

our center with chief complaints of high grade fever and pain in
abdomen for 20 days and cough with expectoration for 15 days. He was
being treated in a local hospital for the above complaints where diag-
nosis of type 1 respiratory failure with liver abscess was made. He was,
however, later referred to our center when his clinical condition didn’t
improve after five days of admission.

On admission, the patient was conscious and oriented with heart rate
of 121/min, BP-131/92 mmHg, RR-32/min and SpO2 91% on NRMB
with O flow of 12 L/min.

His ABG showed pH of 7.47, pCO, 28 mmHg, pO, 71 mmHg and
HCO3 20 mmol/L. His initial laboratory findings are shown in Table 1.
Blood sugar was 180 mg/dl and urine R/M showed 2 + ketone bodies, 1
+ protein, 2 + glucose and pus cells 31 WBC/HPF.

On arrival to ICU he was started he was started on NIV support in
view of respiratory distress and low saturation with settings of FiO5 0.8,
PEEP 8 cm H30 and PS above PEEP 12 cm H30. Urgent USG abdomen
showed hepatomegaly with right lobe live liver abscess and splenic
abscess. Provisional diagnosis of sepsis with MODS (? Melioidosis) with
diabetic ketoacidosis was made. Blood, urine, sputum cultures were sent
before starting the antibiotics. The patient was started on meropenem,
metronidazole, teicoplanin, doxycycline, low molecular weight heparin
(LMWH) and i.v. insulin infusion. Further investigations showed areas of
consolidation and diffuse ground glass opacities in bilateral lung fields
in HRCT chest (Fig. 1). CECT abdomen revealed multiple liver abscess in
right lobe of liver, multiple splenic abscesses with hepatosplenomegaly
(Fig. 2). Diagnostic tap of liver abscess was sent to confirm the diagnosis
and ensure long term compliance of the patient with the oral antibiotics
to be given for the eradication regime of Burkholderia pseudomallei.

After 24 h, the clinical condition of the patient improved and he was
shifted on HFNC with O, flow 40 L/min, FiO3 0.3 and was maintaining
SpO2 95%.

However, on day 3 his TLC count increased to 14.81 * 10°/L and
procalcitonin decreased to 0.18 ng/ml. His urine and sputum culture
showed growth of Candida albicans, blood showed growth of Staphylo-
coccus hominis and liver abscess had Burkholderia pseudomallei. Patient
was immediately started on fluconazole in addition to the ongoing
treatment. References were sought from the concerned departments
(endocrinology, gastromedicine, gastrosurgery, intervention radiology)
and their advices were incorporated.

The patient’s clinical condition continued to improve, oxygen sup-
port was continuously decreasing and was finally taken on nasal prongs
after 7 days. He was shifted to HDU after 8 days of ICU stay and was
further shifted to ward when he was off oxygen support. He was given
intravenous (i.v.) meropenem for 4 weeks and was discharged in stable
clinical condition after completion of the course of i.v. antibiotics. He
was discharged with advice of the eradication regime of Burkholderia
pseudomallei of oral co-trimoxazole for 3 months.

Table 1

Baseline investigations of all the cases.
Laboratory Case 1 Case 2 Case 3 Case 4
parameters
Hb (gm/dL) 11.7 11.6 12.8 (28/9/ 14.2

21)
TLC (¥10°/L) 10.86 9.52 4.31 11.67
Platelets (*10°/L) 165 290 109 278
Urea (mg/dL) 39 33 38 14
Creatinine (mg/dL) 0.7 0.4 1.2 0.8
PT/INR 11.7/ 12.8/1.24 11.3/1.09 13.2/
1.15 1.16

S. bilirubin (mg/dl) 1.4 0.6 0.2 0.9
SGOT (U/L) 42 20 20 24
SGPT (U/L) 41 26 12 26
Albumin (g/dL) 2.5 2.8 3.4 4.2
B. Sugar (mg/dL) 192 197 312 146
Procalcitonin (ng/ml) 0.88 10.6 (day 3) 3.2 0.05

HbAlc 12 10 13.3 6.0
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Fig. 1. HRCT chest of case 1- Consolidation and ground glass opacities in
bilateral lung fields.

Institution
Manufacturer's

Fig. 2. CECT abdomen of case 1- Multiple liver abscess in right lobe of liver,
multiple splenic abscess.

Case # 2

A 33 year old, recently diagnosed diabetic male was admitted to our
center with chief complaints of abdominal wall abscess located in left
hypochondriac region since 1 month, high grade fever for 15 days and
bilateral knee pain for 15 days along with loss of appetite and weight
loss. He was chronic alcoholic for 18 years. The patient was undergoing
treatment for the above complaints in some other hospital but was
referred to our center after 12 days when his clinical condition didn’t
improve despite the ongoing treatment.

On admission, he was conscious, oriented, with heart rate of 78/min,
BP - 130/88 mmHg, RR — 28/min and SpO2 99 % on room air and was
therefore admitted to ward. His initial laboratory findings are shown in
Table 1.

CECT abdomen was done which revealed multiple ill-defined hy-
potenuse lesion with peripheral and septal enhancement in right lobe of
liver (largest 15 * 12 mm)? Abscess ? granuloma, splenic infarct at
inferior pole and bilateral renal stone. Pus from base of ulcer was sent for
culture and sensitivity and patient started on meropenem and
metronidazole.

However, on day 3 patient’s condition deteriorated. SpO, dropped to
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88 % and the sensorium was altered. He was immediately shifted to
intensive care unit and was started on oxygen support via HFNC
(Fi02-0.35, O, flow-40 L/min.). ABG showed hypoxemic respiratory
failure with pH of 7.498, pCO, 23.9 mmHg, pO,-58 mmHg HCO3-
18.1 mmol/L.

HRCT chest was done which showed multiple tiny conglomerated
nodules in B/1 upper and middle lobes, B/L lower lobe consolidation,
multiple subcentimetric, prevascular, pre and para tracheal and pre-
carinal lymph nodes (Fig. 3). Repeat laboratory test was sent along
with blood and urine culture and sensitivity. Bilateral knee joints were
tense n tender, pus aspiration done and sent for culture and sensitivity.

Provisional diagnosis of melioidosis with MODS was made and pa-
tient upgraded to ceftazidime + avibactam, linezolid, doxycycline,
trimethoprim and sulfamethoxazole.

Pus c/s from ulcer base, blood c/s and knee aspiration fluid showed
growth of Burkholderia pseudomallei.

Patient’s clinical condition was progressively improving, however,
on day 8 he developed hypoxemic respiratory failure and was intubated
in view of the same. Due to financial concern attendants took the patient
leave against medical advice (LAMA) on day 10.

Case # 3

A 53 year male, known case of diabetes mellitus and hypertension,
chronic alcoholic and smoker, presented in gastroenterology OPD with
chief complaints of on and off low grade fever since 2 months associated
with low appetite and weight loss. Before presenting to our center, the
patient was undergoing treatment elsewhere for the above complaints
where he was diagnosed to have multiple liver abscess. He came to our
set up when his clinical condition didn’t improve despite the ongoing
treatment.

HRCT Thorax and CECT abdomen was performed which showed
right lower lobe consolidation, multiple hypodense lesion in liver and
spleen. FNAC from liver lesion showed acute inflammation suggestive of
abscess. Patient was started on oral antibiotics on OPD basis, but sub-
sequently patient lost the follow up.

He came back again to our center after 3 months. The patient was
undergoing treatment at some other center where he was started on
ATT. A repeat USG abdomen performed which showed increased in size
and number of abscess both in liver and spleen. Initial lab investigations
are shown in Table 1. The case was discussed with the Critical care
Medicine (CCM) team on OPD basis, a strong suspicion of melioidosis
was made and USG guided pus aspiration was done which was sent for
culture sensitivity, tuberculosis and immuno-histochemistry.

The microbiological reports showed the growth of Burkholderia
pseudomallei (Fig. 4) and was treated with inj. Ceftazidime for intensive
phase. After the intensive phase, patient was started on eradication
phase therapy (Tab Co-trimoxazole).

Fig. 3. HRCT Chest of case 2- Bilateral lower lobe consolidation.
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& Aerobic C&S Pus

Aerobic C&S Pus

Positive
Specimen Type: Pus Cold Abscess
ORGANISM COMMENTS

0115 Burkholderia pseudomallei
ANTIBIOTIC SENSITIVITY
Fosfomycin R

Ciprofloxacin |

Gentamicin R

Levofloxacin |

Cefoperazone / Sulbactam S
Trimethoprim / Sulfamethoxazole S
Cefepime R

Imipenem R

Meropenem S

Minocycline R

Piperacillin / Tazobactam R
Colistin R

Doxycycline HCI S

Amikacin R

Aztreonam R

Ceftazidime S

Polymyxin-B R
S - Sensitive R - Resistant | -
Intermediate

Fig. 4. Pus culture and sensitivity report of case 3 shows the growth of Bur-
kholderia pseudomallei.

Case # 4

A 22 year old male, known case of hypothyroidism and bipolar dis-
order, alcoholic and smoker, known case of attention deficit hyperactive
disorder, was admitted in our center with chief complaint of right sided
weakness for 4 days, 2 episodes of seizure, vomiting and fever for 3 days.
Initial labs are mentioned in tablel.

On admission patient was afebrile, conscious and oriented with HR
76/min, BP 116/80 mmHg, SpO2 100 % on room air, RBS 146 mg/dl.
On examination, the power in right upper limb was 4/5 and right lower
limb was 1/5, pain and touch sensation decreased on right side, right
side planter was equivocal, findings on the other side were within
normal range.

NCCT brain was done which was suggestive of left parietal inflam-
matory granuloma. MRI brain showed left high frontal and parietal
granulomatous etiology (? atypical tuberculosis, ? neurosarcoidosis, ?
malignancy). CSF analysis was inconclusive.

The patient’s family didn’t give consent for intracranial biopsy and
hence he was empirically started on ATT, meropenem and teicoplanin.

The patient was intubated on day 10 in view of fall in oxygen satu-
ration and worsening sensorium. Repeat MRI brain was done which
showed new onset involvement of brainstem and left cerebral hemi-
sphere with increase in mass effect (Fig. 5). The family was recounselled
and biopsy was taken after proper consent. Brain abscess and endotra-
cheal tube culture showed the growth of Burkholderia pseudomallei.
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Fig. 5. MRI brain of case 4- Left high frontal and parietal lobe granuloma-
tous etiology.

The patient was then started on ceftazidime and cotrimoxazole. His
clinical condition started to improve after 24 h and was extubated after
three days. The patient was finally discharged in stable clinical condi-
tion after 28 days of hospital admission.

Discussion

Melioidosis presents with wide spectrum of clinical manifestations
ranging from isolated cutaneous lesion to systemic manifestations,
fulminant sepsis and death. Disseminated infection can present with
pneumonia, abscesses in liver, spleen, kidney, prostate, skin and sub-
cutaneous tissue, septic arthritis, osteomyelitis, meningoencephalitis
and subdural empyema. Our all the four cases presented with different
manifestations of the disease. While case 1 presented with sepsis and
multiorgan dysfunction, case 2 presented with abdominal wall abscess,
knee joint pain and loss of weight and appetite. Case 3 had vague
complains of off and on low grade fever with loss of appetite and weight
loss. Case 4 presented with neurological complications. This wide range
of presentation is one of the reasons of underdiagnosis/misdiagnosis of
melioidosis. Barman et al. [13] reported a case where melioidosis
remained undiagnosed for two months. Clinical diagnosis, therefore, is
very challenging, particularly when the disease can mimic other in-
fections especially tuberculosis [14], which is highly endemic in
resource limited country like India. It also mimics pyogenic abscess and
other tropical illness with fatal septicemia and multi-organ dysfunction
syndrome. Our case 3 rightly depicts this situation. He was initially
treated on the line of pyogenic abscess followed by tuberculosis treat-
ment and had to suffer for quite long duration because of misdiagnosis.
Perera et al. [15] reported a case of 62 year old male where the causative
agent was initially misidentified as Pseudomonas. However, when the
patient’s condition continued to deteriorate, repeat culture showed the
growth of Burkholderia pseudomallei. The patient finally succumbed to
the disease despite optimal antibiotic coverage.

Our case 1, 2 and 4 were reported during the rainy season in North
India. Our all four cases had risk factors for melioidosis. Case 1 was
diagnosed diabetes mellitus at our center, case 2 was diabetic and
chronic alcoholic, case 3 was also diabetic and alcoholic and case 4 was
alcoholic, hypothyroidic and smoker. Vidyalakshmi et al. [16] found
76 % correlation of diabetes with melioidosis. Diabetes mellitus has
been found to be a major risk factor and therefore, the increasing cases
of diabetes has been postulated as a probable cause for the increasing
prevalence of melioidosis [3].

To our knowledge, this is the first case series of four cases where
three out of four cases had 100 % recovery and one case went leave
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against medical advice with improving clinical and laboratory param-
eters. Previously, a case series of two cases was reported by Alhatmi
et al. [17] where one patient survived while the other one couldn’t be
saved despite maximum ICU support and antibiotic treatment. Similarly,
Deshmukh et al. [18] reported as case of 43 year male where the patient
succumbed to melioidosis as he could not be started on appropriate
antibiotics due to delay in diagnosis. A similar case was reported by
Miralles et al. [19] where a 10 year old male child could not come out of
septicemia due to delayed diagnosis.

Therefore, with such high mortality and variable antibiotic sensi-
tivity pattern, a strong clinical suspicion is required to help in making a
diagnosis especially due to its non specific presentation and mimicry
with other diseases. This is particularly important in patients with pre-
disposing risk factors like diabetes mellitus, chronic alcohol use, chronic
kidney disease, chronic lung disease, immunosuppressed and history of
travel to endemic regions. Any young patient with or without risk factors
if present with multi-system disease or abscess should be evaluated for
possibilities of melioidosis and microbiological confirmation of the
diagnosis is necessary even if patient responds to the initial antimicro-
bial therapy, as this is the only way to provide them such a long course of
antibiotics with potential side effects.

Conclusion

The case series emphasizes on the need to create awareness among
the physician with high index of suspicion for the clinical diagnosis. To
control this emerging disease, we need to improve the awareness among
clinicians through training programs, workshop and conferences along-
with establishing good microbiological testing laboratories with the
hope of early detection, timely management and improved outcome.
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