
Abstract 

Endobronchial ultrasound guided transbronchial needle aspi-
ration (EBUS-TBNA) is routinely performed for diagnostic eval-
uation of mediastinal lymphadenopathy due to various etiologies
with excellent sensitivity and specificity. Melioidosis can have
atypical features like isolated mediastinal lymphadenopathy mim-

icking as tuberculosis or lymphoma. Differentiation of such atyp-
ical melioidosis presentation become difficult due to similar clin-
ical, radiological and even similar EBUS lymph node characteris-
tics. Role of EBUS-TBNA in diagnosing melioidosis is under
investigated and sparsely reported. We describe two cases of
melioidosis diagnosed by point of care rapid lateral flow
immunoassay antigen testing and culture of EBUS-TBNA sam-
ples from necrotic mediastinal lymph nodes. 

Introduction

Endobronchial ultrasound-guided transbronchial needle aspi-
ration (EBUS-TBNA) is a minimally invasive procedure that has
now replaced mediastinoscopy in sampling mediastinal lymph
nodes [1]. The samples are usually sufficient for tissue diagnosis
and even for molecular testing with an overall sensitivity of 93%
and specificity 100% [2,3]. Role of EBUS in diagnosis of granu-
lomatous lymphadenitis like tuberculosis and sarcoidosis is well
established in the literature [4]. Melioidosis caused by
Burkholderia pseudomallei, is difficult to differentiate clinically
from tuberculosis as both can present with mediastinal lym-
phadenopathy with identical imaging and ultrasound features.
There is sparse literature on use of EBUS-TBNA in diagnosing
melioidosis. Burkholderia pseudomallei infection presenting with
isolated mediastinal necrotic lymph nodes is not common and
there has been no case series published on the utility of EBUS-
TBNA and rapid antigen testing in early diagnosing meliodosis.
Here we discuss two cases of melioidosis presenting as mediasti-
nal lymphadenopathy that could be diagnosed early by EBUS-
TBNA and lateral flow antigen testing, with a brief review from
available literature. 

Case #1

A 66-year male with uncontrolled diabetes and hypertension
presented with history of fever, generalized weakness and
decreased appetite for last three weeks. He was treated with intra-
venous piperacillin-tazobactam at a private hospital without any
improvement, and was referred to our hospital for further evalua-
tion. On general examination, patient was febrile (temp 102°F)
and confused but his vital parameters were within normal limits.
His respiratory system and neurological examination was unre-
markable. There were no signs of meningitis. Laboratory investi-
gations showed neutrophilic leukocytosis with a total count of
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11200/cm, 94% neutrophils and normal platelet count. His fasting
blood sugar was 224mg/dL and glycosylated haemoglobin
(HbA1C) 11.2% suggestive of uncontrolled diabetes mellitus.
Blood urea level was 61 mg/dl and creatinine 2.2 mg/dL. Urine
showed 2+ proteinuria suggestive of diabetic nephropathy. Liver
function test was within normal limit.

We investigated for the possible causes of fever by laboratory
investigations like blood culture, urine culture and serological tests
for dengue NS1Ag and Ig M antibody, Malaria antigen, Scrub
typhus Ig M and sputum examination for tuberculosis, but all were
negative. Computed tomography (CT) of chest showed bilateral
normal lung parenchyma with mediastinal lymphadenopathy
(Figure 1) Ultrasonography (USG) of abdomen, CT brain, and
echocardiography did not reveal any abnormality. The patient was
posted for bronchoscopy & EBUS-TBNA for the evaluation of
necrotic mediastinal lymph nodes. Bronchoscopy did not reveal
any mucosal or endobronchial lesion and all the segments were
visualized normally. EBUS was done using PENTAX EB-1970UK
linear EBUS bronchoscope under conscious sedation and showed
well defined, oval, heterogenous mediastinal lymph nodes with
coagulation necrosis, without any central hilar structure or intran-
odal vessels over right lower paratracheal (4R), subcarinal (7), and

right interlobar (11R) of sizes 28×45mm, 37×23.1mm, 10.5×21.9
mm respectively (Figure 1). EBUS guided TBNA was done using
22G EBUS needle (COOK MEDICAL, ECHO –HD-22 EBUS-P)
with 3 passes from 4R and another 3 from 11R. Necrotic material
was aspirated and sent for cytology, cell block, and bacterial, fun-
gal culture and Xpert MTB for Mycobacterium tuberculosis.
TBNA cytology showed inflammatory exudate without any granu-
loma or atypical cells. No acid-fast bacilli (AFB) was seen in
Ziehl-Neelsen staining, KOH mount was negative for fungal ele-
ments and Xpert MTB was negative for M. tuberculosis. EBUS-
TBNA sample was positive for capsular polysaccharide antigen of
Burkholderia pseudomallei by Active Melioidosis Detect-Lateral
Flow Immunoassay test (AMD-LFI, InBios International Inc.,
USA) and negative for culture. Patient was started on modified
renal dose of intra-venous (IV) Meropenem 500 mg q 8hourly and
oral Doxycycline 100 mg 12 hourly on the same day of EBUS-
TBNA based on rapid lateral flow immunoassay report. Blood cul-
ture report was available only by next day of EBUS-TBNA, which
revealed growth of B. pseudomallei, that was sensitive to amoxi-
cillin and clavulanic acid, meropenem, doxycycline, ceftazidime
and trimethoprim/sulfamethoxazole. Patient successfully complet-
ed 15 days of intensive phase treatment with meropenem and
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Figure 1. CT scan of thorax showing enlarged mediastinal lymph nodes at station 4R (A), 7 and 11R (C) with areas of necrosis as shown
by arrows. EBUS images showing heterogenous echotexture and coagulation necrosis in station 4R (B) and 11R (D) nodes of the same
patient.
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doxycycline with significant clinical improvement and was dis-
charged on oral trimethoprim/sulfamethoxazole (160/800 mg), 2
tablets q 12 hourly for six months. Patient is still on regular month-
ly follow up and is doing well after 4 months. 

Case #2

A 74-year male physician, who was diabetic, hypertensive and
nonsmoker, presented to us with low persistent fever, loss of
appetite and burning micturition for one month. General examina-
tion and hemodynamic parameters were normal. Respiratory, car-
diac, neurological and abdominal examinations were also unre-
markable. Patient was evaluated for fever of unknown origin with
complete blood counts, kidney and liver function test, peripheral
blood smear, dengue, and scrub typhus serology, malaria antigen
test and chest radiograph. These investigations did not reveal any
abnormality except mild neutrophilic leukocytosis. Blood culture
also did not grow any organism. Chest radiograph was apparently
normal but CT thorax showed bilateral normal lung parenchyma
with mediastinal lymphadenopathy, sub carinal lymph node of size
30×24mm being the largest (Figure 2). 

Patient was planned for bronchoscopy and EBUS evaluation of
para tracheal and sub carinal lymphadenopathy. Bronchoscopy did
not reveal any abnormal endobronchial or mucosal findings.
Convex probe EBUS (PENTAX EB-1970UK) showed sub-carinal
lymph nodes (station 7) of size 29×19, 16.8×21.5, 16×12.5 mm,
and right lower paratracheal lymph node (station 4R) of size
16.7×17.5 mm. Both station lymph nodes were having oval shape,
well defined margins and heterogeneous echogenicity with coagu-
lation necrosis sign but without intra nodal vessels or central hilar
structures. EBUS-TBNA was done using 22G EBUS needle
(COOK MEDICAL, ECHO –HD-22 EBUS-P) form the largest
sub carinal lymph node (Figure 2), necrotic pus like material was
aspirated in all the 3 passes and sent for cytology, staining for acid
fast bacilli, cell block, Xpert MTB, bacterial culture, fungal stain-

ing and fungal culture. Smear and Xpert MTB were negative for
tuberculosis, but Active Melioidosis Detect- Lateral Flow
Immunoassay test (AMD-LFI) was positive and after 5 days the
culture of the EBUS-TBNA aspirate yielded B. pseudomallei
(Figure 3) that was sensitive to all antimicrobials as mentioned in
Case #1. Patient was started on IV meropenem 1 gm q8 hourly on
the same day of EBUS-TBNA based on lateral flow immunoassay
report. He completed 2 weeks of intensive phase therapy with sig-
nificant clinical improvement. He was started on oral maintenance
therapy of trimethoprim/sulfamethoxazole (160/800 mg), 2 tablets
q12 hourly and is doing well without any complains after 4 months
of follow-up.

Discussion

Melioidosis is a condition due to infection with the gram-nega-
tive saprophytic bacteria, B. pseudomalleiwith high case fatality rate
(10-50%). Mostly endemic to Australia and Thailand, the disease
has shown its resurgence in southern and eastern India as well [5-7].

Actual incidence of melioidosis in India is not clear due to lack
of standardized national surveillance mechanism, although recent
mathematical prediction modelling suggests India bearing a high
burden of melioidosis, with this institute alone treating over 100
cases during last 5 years [8-10]. Acute pulmonary melioidosis can
present as pneumonia, sepsis and acute respiratory distress syn-
drome and it commonly occurs in endemic areas. However,
patients presenting with subacute or chronic pulmonary symptoms
can cause diagnostic challenges for clinicians and mostly present
as fever of unknown origin [11,12]. In subacute and chronic pul-
monary infection, the presentation can mimic chronic infections
such as tuberculosis and fungus or malignancy, with radiological
findings like necrotic mediastinal lymph nodes, space occupying
pulmonary opacities and cavitory lesions. Chronic pulmonary
melioidosis can demonstrate nodular, cavitary or fibrotic lesions
on chest radiographs [12].

                             Case Report

Figure 2. A) CT thorax image of enlarged sub-carinal lymph node (station 7) with area of necrosis. B) EBUS image of the same node
with the TBNA needle in-situ as shown by the arrow.
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Culture, though highly specific, has maximum sensitivity up to
60%. Serologic testing like indirect hemagglutination assays can
assist but has low sensitivity early in infection and background
seropositivity in endemic regions makes positive serology not spe-
cific for active disease [13]. Diagnosis is difficult due to inadequa-
cy of conventional bacterial culture identification methods. But
antigen detection tests of body fluids using Melioidosis detect- lat-
eral flow assay has been shown to establish diagnosis quickly with
sensitivity of 85.7% and specificity 93.6% [14,15]. Use of enrich-
ment culture and PCR technique is adjunct to conventional culture
but the lack of infrastructure and high cost make their use very lim-
ited in developing countries like India.

The absence of definite pulmonary parenchymal pathology and
presence of isolated necrotic mediastinal lymph nodes had made
the diagnosis difficult in our cases. Being a country with high bur-
den of tuberculosis, in cases of fever of unknown origin with
necrotic mediastinal lymph nodes first probable diagnosis is usual-
ly tuberculosis. Contrast enhanced CT thorax and EBUS are the
modalities of choice in such a situation. But the radiological and
endobronchial ultrasound features of mediastinal lymph nodes in
both tuberculosis and melioidosis are almost similar. Blood culture
along with bronchoscopy with bronchoalveolar lavage may be
insufficient if there is normal lung parenchyma, but EBUS-TBNA
aspirated necrotic material is an excellent method for both B.
pseudomallei antigen test and culture. There are certain endo-
bronchial ultrasonic features which predict diagnosis of specific
entity like benign or malignant lesion, sarcoidosis and tuberculo-
sis. But presence or absence of such feature does not preclude the
need of EBUS-TBNA sample cytology, histology and microbio-
logical analysis. For example, compared to sarcoidosis, presence
of heterogeneous ultrasound texture and signs of coagulation
necrosis are fairly specific for tuberculosis. In comparison to
malignant lymph nodes, presence of well-defined margin, small

size, triangular shape, presence of central hilar structure, and nodal
conglomeration are predictive of benign lymph nodes [13]. But in
both of our melioidosis cases bronchoscopy was normal and lymph
nodes in endobronchial ultrasound were having similar heteroge-
neous echo texture, with signs of coagulation necrosis similar to
that of tuberculosis.

To the best of our knowledge there is only one case report till
date, showing role of linear EBUS-TBNA in diagnosis of melioido-
sis [16]. Secondly in the literature a case of chronic melioidosis pre-
senting as peripheral lung mass and mimicking malignancy got diag-
nosed using radial EBUS with sheath technique [16,17]. In our first
case, positive blood culture report was not available till the time of
EBUS-TBNA and mediastinal lymph node aspirate sample was pos-
itive for rapid antigen test but negative for culture. In the second
case, even though initial blood culture report was negative EBUS-
TBNA aspirate antigen test and culture was positive. Thus, in both
the cases, rapid lateral flow immunoassay test from EBUS-TBNA
samples helped us to establish the diagnosis on the same day of the
procedure as a ‘point of care’ testing. Therefore, few days of delay
due to waiting for culture report was saved and further deterioration
was averted. In the second case, blood culture was sterile and EBUS-
TBNA sample was the only mode of diagnosis.

In our series, convex probe EBUS-TBNA and lateral flow anti-
gen testing had contributed in establishing early diagnosis of
Melioidosis. Ours is probably the only case series in the literature
demonstrating the utility of EBUS-TBNA combined with lateral
flow antigen testing in the early diagnosis of melioidosis. There
should be clinical suspicion of melioidosis in all patients present-
ing with chronic fever and mediastinal lymphadenopathy in this
part of the tropics and they should undergo appropriate investiga-
tions to rule out B. pseudomallei, especially in those with uncon-
trolled diabetes mellitus, because the treatment regimen and prog-
nosis markedly differ from that of the usual pathogens. 
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Figure 3. A) Lateral flow immunoassay strip with positive test result. Colonies of Burkholderia pseudomallei grown in Mac Conkey agar
(B) and blood agar (C) from the EBUS-TBNA sample.
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