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Abstract

Asthma and pulmonary tuberculosis (PTB) are disease entities with
different pathogenesis. However, endobronchial tuberculosis (EBTB), a
peculiar form of PTB, can mimic the symptoms of asthma. Although
uncommon, the coexistence of asthma and PTB can appear. We report
three cases of PTB. The first two cases with EBTB were misdiagnosed
as asthma and the third case with asthma developed PTB four months
after high-dose inhaled corticosteroid (ICS) therapy. The first two cases
presented with chronic cough up mucopurulent/purulent sputum and
localized wheezing which revealed diagnostic clues. The third case
presented with dry cough and showed a positive bronchodilator
response and the right pulmonary apical fibrosis which could be asso-
ciated with quiescent tuberculous infection. EBTB should be included
in the differential diagnosis of asthma. Although rare, physicians
should be aware that PTB can also be developed during the treatment
course of asthma.

Introduction

Asthma and pulmonary tuberculosis (PTB) are common
respiratory diseases in developing countries such as
Vietnam. They have differences in predominant Th1 or
Th2 pathogenesis and they are also considered as
mutual exclusive diseases [1]. Although coexistence of
them is uncommon, it can still appear [1,2]. Moreover,
endobronchial tuberculosis (EBTB), a peculiar entity of
PTB causing the tuberculous infection of tracheobron-
chial tree, could present with clinical features (chronic
cough, wheezing, and normal chest X-ray (CXR)) mim-
icking asthma [3,4]. The differential diagnosis of two
conditions can be challenging for pulmonary physicians.
We report three cases evaluated at the Asthma and
COPD care outpatient unit (ACOCU): the first two
cases with EBTB were misdiagnosed as asthma and the
third case presented with the coexistence of asthma
and PTB.

Case Series

Case 1

An 18-year-old female non-smoker presented at ACOCU
with a four-month history of chronic cough and wheezing.
She coughed up mucopurulent/yellow sputum. Her past
medical history was unremarkable. Physical examination
revealed bilateral wheezing but predominant over the left
lung. Her CXR was normal (Fig. 1) and the result of spi-
rometry revealed only mild restrictive pattern and a nega-
tive bronchodilator test (post-test values of FEV1 (forced
expiratory volume in 1 sec), FVC (forced vital capacity),
and FEV1/FVC were 66%, 68%, and 0.87, respectively).
She was diagnosed with asthma and treated with
budesonide/formoterol but her condition had no improve-
ment. Bronchoscopy showed whitish pseudo-membrane
alongside the lower third trachea to narrow the left main
bronchus. Xpert MTB/RIF of bronchial lavage was positive
for Mycobacterium tuberculosis sensitive with rifampicin.
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Diagnosis of EBTB was established and the patient showed
clinical improvement on anti-tuberculous treatment.

Case 2

A 40-year-old male non-smoker presented at ACOCU with
a two-month history of chronic cough and intermittent
wheezing. His past medical history was unremarkable.
Through two months, he had coughed up mucopurulent
sputum and his severity of cough worsened despite using
budesonide/formoterol as the asthma medication. On clini-
cal examination, we documented monophonic wheezing
predominant on the right lung. CXR was normal and spi-
rometry showed no both obstructive and restrictive patterns

(post-test values of FEV1, FVC, and FEV1/FVC were 78%,
80%, and 0.83, respectively). Chest computed tomography
(CT) scan revealed the narrowing of the right lower lobe
bronchus and scattered parenchymal infiltrations (Fig. 2).
Acid-fast bacillus (AFB) smear of sputum was positive and
the diagnosis of EBTB was made. Anti-tuberculous treat-
ment improved his condition spectacularly.

Case 3

A 20-year-old female patient visited ACOCU with the
chief complaint of dry cough for six months. She had
intermittent breathlessness with severe emotional distress.
Her past medical history revealed atopic eczema and aller-
gic rhino-sinusitis. Physical examination had no abnormal
signs. Her CXR at the first visit showed small fibrosis at
the right lung apex and the result of spirometry showed a
positive bronchodilator test (% change of FEV1 was 12%
and 250 mL). Post-test values of FEV1, FVC, and FEV1/
FVC were 86%, 80%, and 0.93, respectively. She had been
diagnosed with asthma and treated with budesonide/
formoterol (800 μg budesonide per day). Although her
cough improved initially, it worsened with yellow sputum
after four months. The second CXR revealed typical find-
ing of post-primary tuberculosis at the apical zone of the
right lung (Fig. 3). Sputum smears for AFB were positive
and anti-tuberculous treatment was initiated. Her condi-
tion was improved with both asthma and anti-tuberculous
treatment.

Discussion

Chronic cough and wheezing are two symptoms appearing
in both asthma and PTB. Wheezing in PTB patients is
usually locally monophonic and can be caused byFigure 1. Chest X-ray showed no abnormal finding of lung fields.

Figure 2. Chest X-ray and chest computed tomography (CT) scan. (A) Chest X-ray showed no abnormal finding of lung fields. (B) Chest CT scan
showed the narrowing of the right lower lobe bronchus (red arrow).
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intraluminal obstruction due to secretions or the prolifera-
tive tubercular lesion on the bronchial wall, stricture in
healed tubercular focus, or extra-luminal obstruction asso-
ciated with lymph node enlargement. Moreover, 10–20%
of EBTB patients present with normal CXR [5–7]. There-
fore, differentiation between asthma and EBTB is neces-
sary, especially in the area with the high prevalence of
PTB. Previously published cases showed that EBTB with
normal CXR could simulate asthma [3,4] similar to our
first two cases. It is essential to raise awareness of EBTB
among patients diagnosed with asthma. Our case series
emphasized several suspecting features including chronic
cough up of mucopurulent/purulent sputum and local
wheezing that were not controlled by the conventional
asthma treatment. Prolonged cough with “barking” or
“hacking” characteristics was the diagnostic clue of EBTB
[8,9], especially in patients non-responsive to antibiotic
treatment. Mucopurulent/purulent sputum among asthma
patients is associated with neutrophilia and possible bacte-
rial infection [10] which our case series suggested as a fea-
ture suspecting tuberculous infection.

Although uncommon, coexistence of asthma and PTB
could appear similar to our third case [1,2,11]. Two condi-
tions are considered mutually exclusive diseases because of
the opposite immune mechanism associated with Th1/Th2
predominant pathogenesis [1]. Corticosteroid could affect
lymphocyte function and immunologically mediated pro-
cesses to impair cell-mediated immunity and antibody
production. In turn, it results in the development of tuber-
culosis not only with the systemic corticosteroid therapy,
but also with inhaled corticosteroid (ICS) usage among
patients with respiratory disease [12,13]. Whether the use
of ICS in asthma patients cause flare-up of tuberculous
lesion has still been debate [13,14]. Our asthma case
showed the apical small fibrosis on CXR which could be
suitable for quiescent tuberculous infection, and a smear-
positive PTB was established after more than four months
of treatment with high-dose ICS. The development of PTB
should be considered during the treatment course of
asthma.

The Global Initiative for Asthma guideline 2020 empha-
sized the re-assessment during management of asthma

Figure 3. Two chest X-rays and the flow–volume curve of spirometry. (A) Chest X-ray (CXR) at the first visit revealed the right apical fibrosis.
(B) Second CXR after more than four months of the first one revealed the right apical infiltration. (C) The flow–volume curve showed a positive bron-
chodilator test with bold curve representing post-test spirometry.
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patients which is useful to make the correct final diagnosis
and detect factors associated with uncontrolled asthma
[15]. PTB, particularly EBTB, should be noticed in this sit-
uation. Bronchoscopy in the first case and chest CT scan
in the second case showed the role in diagnosing EBTB
which was documented previously [6]. The main mission
of an ACOCU is the management of asthmatic and
chronic obstructive pulmonary disease patients. Therefore,
differential diagnosis of asthma and EBTB would be diffi-
cult to achieve in a simple ACOCUs where only CXR and
spirometry are available.

In conclusion, misdiagnosis of EBTB as asthma is not
uncommon, especially in EBTB patients with normal CXR.
Diagnostic clues including cough up of mucopurulent/
purulent sputum, locally monophonic wheezing, and non-
responsiveness with conventional asthma treatment should
be noticed. Moreover, although coexistence of asthma and
PTB is uncommon, physicians should be aware that PTB
can also be developed during the treatment course of
asthma.
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