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In 2019, Burkholderia pseudomallei was isolated from
the backyard of 2 siblings with melioidosis in Kerala,
India . This finding highlights the value of healthcare
providers being aware of risk for melioidosis in febrile
patients, of residents taking precautions when outside,
and of increasing environmental surveillance for B. pseu-
domallei in this region.

elioidosis is a potentially life-threatening infec-

tion caused by the soil-dwelling bacteria Burk-
holderia pseudomallei. The clinical spectrum of disease
ranges from mild localized lesions to fulminant sep-
sis (1,2). The disease is endemic to Southeast Asia and
Australia. Recently, the southern part of India has
emerged as a melioidosis hot spot; infection in children
accounts for 8% of infections (2,3). The risk of children
acquiring infection is high because of the likelihood
of environmental exposure either through wounds
acquired while playing in contaminated muddy wa-
ter or by inhalation of aerosols containing the bacteria
during the rainy season (4-6). We report melioidosis in
2 siblings from Kerala, India, and the subsequent isola-
tion of B. pseudomallei from the soil in their backyard.

The Study

In July 2019, at the onset of the monsoon season, a
15-year-old boy from southern India (patient 1) was
examined because of fever for 1 week along with
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cough, myalgia, headache, vomiting, and diarrhea,
followed by rashes over the trunk and breathless-
ness for 1 day. At hospital admission, the child was
febrile, tachycardic, and tachypneic; his blood pres-
sure was 85/67 mm Hg, and oxygen saturation on
room air was 90%. He had a few discrete pustular
lesions over the trunk (Figure 1, panel A). Chest ex-
amination revealed bilateral crackles. Initial labora-
tory studies showed leukocytosis; increased levels of
inflammatory markers; and abnormal liver function,
renal function, and coagulation profile, suggestive
of multiorgan dysfunction (Table). The patient was
admitted to the intensive care unit, and noninva-
sive ventilation and inotropic support were initiated
along with empiric intravenous (IV) administration
of piperacillin/tazobactam. Acute respiratory dis-
tress syndrome (Figure 1, panel B) with respiratory
failure subsequently developed, and the patient was
emergently intubated. Antimicrobial drugs were
changed to meropenem and vancomycin. Despite
these measures, the patient deteriorated rapidly, re-
spiratory status and shock worsened, and he died
within 24 hours after hospital admission.

Multiplex real-time PCR (FastTrack Diagnostics,
https:/ /www.imogena.pl) of a blood sample for
common tropical diseases was positive for Bur-
kholderia mallei/pseudomallei. Cultures of blood
and of pus aspirated from the skin lesions yielded
nonfermentative gram-negative bacilli, which the
Vitek 2 system (bioMérieux, https:/ /www.biom-
erieux.com) identified as B. pseudomallei. Isolate
identity was confirmed at the Centre for Emerging
and Tropical Diseases, Manipal Academy of Higher
Education (Manipal, India), by monoclonal antibody-
based latex agglutination test and PCR specific for the
B. pseudomallei-specific TTSS1 gene (7,8). Both isolates
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Figure 1. Images of 15-year-
old boy (patient 1) with
melioidosis, Kerala, India, 2019.
A) Vesicular lesion on trunk.

B) Chest radiograph showing
diffuse heterogeneous opacities
suggestive of acute respiratory
distress syndrome.

were sensitive to amoxicillin/clavulanic acid, ceftazi-
dime, cotrimoxazole, doxycycline, and meropenem.
One month later, the patient’s 12-year-old brother
(patient 2) was examined for fever of 3 weeks’ dura-
tion along with neck swelling and sore throat of 2
weeks” duration. He received amoxicillin/clavulanate
with no response. His vital signs were stable. Throat
examination revealed bilateral tonsillar exudates. His
left posterior cervical lymph node was 3 x 2 cm, firm,
and nontender. His initial laboratory parameters were
unremarkable (Table). Histopathology of the cervical
node showed necrotizing lymphadenitis. Culture of
lymph node tissue and throat swab grew B. pseudomallei
with sensitivity identical to that of the isolate from his

sibling. IV ceftazidime was administered, but because
fever persisted, IV trimethoprim/sulfamethoxazole
was added on day 5. Whole-body fluorodeoxyglucose
positron emission tomography magnetic resonance
imaging did not show any deep-seated abscesses. Be-
cause the fever continued to persist, ceftazidime was
changed to meropenem by day 10. Fever subsided by
day 14, and IV meropenem and trimethoprim/sulfa-
methoxazole were continued for 2 more weeks. The
patient was discharged with instructions to take oral
trimethoprim/sulfamethoxazole for 4 months. As of
30 months later, the child remained healthy.
Melioidosis cases among siblings within a
span of 1 month suggested exposure to a common

Table. Clinical and laboratory characteristics of 2 siblings with melioidosis, Kerala, India, 2019*

Characteristic

Patient 1, 15-year-old boyt

Patient 2, 12-year-old boyt

Clinical
Comorbidities
Date of admission
Clinical condition

None
Jul 1
Pneumonia, ARDS, septic shock

None
Aug 8
Fever, sore throat, cervical lymphadenopathy

Laboratory

Hemoglobin (ref 12.7-17.7), g/dL 13 13.4
Total leukocytes (ref 5,500-15,500), cells/uL 3,190 14,260
Neutrophils (ref 55-70), % 90 73.1
Thrombocytes (ref 150—400), K/uL 100 223
AST (ref 0-51), IU/L 139.4 21.2
ALT (ref 0-39), IU/L 98 16.3
Creatinine (ref 0.4—1.06), mg/dL 26.4/1.13 0.54
BUN (ref 5-20), mg/dl 26.4 14.3
Ferritin (ref 36—-311), ng/mL 5,448 1374
Procalcitonin (refR <0.5), ng/mL 6.8 0.36
C-reactive protein (ref <10), mg/L) 319 16.86

Culture (source)

Burkholderia pseudomallei (blood,

B. pseudomallei (lymph node, throat swab)

skin lesions)

Blood PCR

Positive for Burkholderia malleil

Not detected

B. pseudomallei

Diagnosis (manifestations)

Melioidosis (pneumonia,

Melioidosis (lymphadenitis)

ARDS, sepsis)

Treatment Piperacillin/tazobactam, Ceftazidime, meropenem,
meropenem, vancomycin trimethoprim/sulfamethoxazole
Outcome Died Jul 2 Discharged Sep 20

*ARDS, acute respiratory distress syndrome; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ref, reference range.
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environmental source. In November 2019, we sam-
pled the patients” environment and collected 20 soil
samples from an area of 1,000 square feet around the
patients” house (Figure 2). We collected and processed
soil dug from the flower bed and soil at 30 cm deep
according to published consensus guideline for detec-
tion of B. pseudomallei in soil (9). We tested samples
by culture and PCR for the presence of the bacteria.
Of the 20 samples, 3 were positive for B. pseudomallei
by culture (Figure 2) and 18 showed positive signal
in the qualitative PCR targeting the TTSS1 gene for
B. pseudomallei. Antimicrobial susceptibility was the
same for all 3 environmental isolates as for the clinical
strains. Multilocus sequence typing of the clinical and
environmental isolates indicated that the sequence
type (ST) of the strain from the 12-year-old sibling
matched that of the environmental isolates (ST 1944).
The sequence type of the isolate from the 15-year-old
sibling was different (ST 1556). Interview of the fam-
ily indicated that both siblings had spent time playing
outside the house during the rain, a known risk factor
for acquiring melioidosis. The other family members
were made aware of the risk factors of acquiring the
disease from their environment and were advised to
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take preventive measures. They were asked to inform
their doctor regarding the possibility of melioidosis
when seeking medical care for any febrile illness or
respiratory infection. However, they have remained
healthy throughout the follow-up period.

Conclusion

Melioidosis is an underdiagnosed disease in India
because of its diverse clinical manifestations, clini-
cal overlap with other conditions such as tuberculo-
sis, limited awareness by physicians and the general
public, and laboratory constraints (1-3). Previous
studies have reported cases from eastern, north-
eastern, and southern India (3,10). Both patients de-
scribed in this report became ill during the monsoon
season, when it rains heavily in Kerala. A recent
study from southern India indicated that 90% of the
children became ill during the monsoon season (5).
Studies have shown a correlation between the dis-
ease and rainfall intensity (3,11).

A recent study from India reported frequent re-
spiratory involvement and bacteremia in adults with
acute cases (10). A study conducted in Southeast Asia
reported that localized manifestations were more

Figure 2. Cultures from
environment of siblings with
melioidosis, Kerala, India, 2019.
A, B) Sites of soil collection
(arrows) near patients’ house.
C, D) Ashdown agar culture
showing growth of pink wrinkled
colonies with metallic sheen
(arrows) after 72-h incubation,
typical of Burkholderia
pseudomallei.
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common in children; 46%-63% had either cutaneous
lesions or lymphadenopathy (12). A similar study
from India reported that among total cases of melioi-
dosis, 8% were in children and the mortality rate was
9%. In that study, 54% of children had disseminated
illness and 46% had localized lesions (5).

Fatal melioidosis in siblings and isolation of B.
pseudomallei from their environment have been re-
cently reported from Mexico (13). Cases of B. pseudom-
allei infection among siblings with cystic fibrosis have
been reported from Australia (14). B. pseudomallei was
also isolated from 5 of the 40 soil and water samples
collected from the coastal region of Malabar, Kerala,
during the 2016 rainy season (15). We report simulta-
neous isolation of B. pseudomallei from humans and
from their immediate surrounding environment.

This study highlights the perpetual risk faced by
family members of affected persons and other persons
residing in a region where cases of melioidosis have
been reported. It also highlights the value of seeking
appropriate medical care at the onset of any febrile
illness, because early diagnosis and treatment can de-
crease illness and death associated with the disease.
Public health officials should emphasize additional
precautions in melioidosis-endemic regions (e.g., not
going out in the field during heavy rainfall, not walk-
ing barefoot, and not drinking water from natural
reservoirs in melioidosis-endemic areas). Healthcare
workers and the community should be aware of the
risk for melioidosis, especially during the rainy sea-
son, and diagnostic testing should be strengthened
to increase prompt identification and treatment. Fur-
thermore, the National Centre for Disease Control
should add melioidosis to the notifiable disease list in
India to enable increased environmental surveillance
and provide data for melioidosis risk mapping.
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