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Abstract
Chronic cough is a common symptom with a diversity of

underlying respiratory causes.  The COVID-19 pandemic has
added complexity to the identification of the etiology of chronic
cough, as persistent cough has been frequently reported among

COVID-19 survivors. We present a case of a 21-year-old woman,
with prolonged cough and wheezing following a mild COVID-19
infection. Despite multiple attempts to recognize the cause and
manage her cough, her symptoms did not improve. A careful exam-
ination revealed monophonic wheezing and purulent sputum, rais-
ing suspicion for Endobronchial Tuberculosis (EBTB). Chest com-
puted tomography scan showed a tree-in-bud pattern and narrowed
the bronchial lumen. Acid-fast bacillus smear and genXpert
MTB/RIF test further confirmed the presence of Mycobacterium
tuberculosis. This case highlights the importance of considering
EBTB as a potential diagnosis for chronic cough, particularly in
COVID-19 survivors in tuberculosis-endemic areas.

Introduction
Chronic cough is a prevalent symptom, causing adults to seek

outpatient care. It has a wide-ranging impact on health status,
including incontinence, cough syncope, social isolation, and
depression.1 Its common causes with normal Chest X-Ray (CXR)
include post-nasal drips, asthma, gastroesophageal reflux, smok-
er’s cough, and non-asthmatic eosinophilic bronchitis.2 Despite
being less common, Endobronchial Tuberculosis (EBTB) should
be considered as a potential etiology for chronic cough, particular-
ly in endemic regions of tuberculosis, like Southeast Asia. EBTB
represents a distinct form of tuberculosis, affecting the tracheo-
bronchial tree. In cases where CXR shows no or subtle parenchy-
mal abnormality, defining EBTB can be challenging.3 This situa-
tion is further complicated in the post COVID-19 pandemic era,
where coughing is more frequently reported in association with
post COVID-19 syndrome. Here, we presented a case of a 
21-year-old female patient, whose cough persisted for months
after recovering from COVID-19 infection. She was diagnosed
with post COVID-19 cough, pharyngitis, and asthma previously,
but all treatment showed no improvement, finally confirmed the
presence of EBTB.

Case Report
A 21-year-old female patient visited our outpatient clinic with

chronic cough. She is a non-smoker and has shellfish allergy. Her
body mass index is 25.4 kg/m2. Her past history included a mild
COVID-19 infection, 9 months prior, which was managed with
oral methylprednisolone 16 mg once daily, and amoxicillin/clavu-
lanic 875/125 mg twice daily, for one week. Although her viral
infection symptoms, including fever and fatigue, had quickly
improved, she continued to have occasional wheezing and a lin-
gering cough with whitish sputum for three months. She then
sought help at a long COVID-19 clinic. The complete blood count,
liver, and renal function were normal. Her CXR revealed no
parenchymal abnormality (Figure 1). The patient was diagnosed

Correspondence: Lam Nguyen-Ho, University of Medicine and
Pharmacy, Ho Chi Minh City, 217, Hong Bang, Ward 11, District 5,
Ho Chi Minh City, Vietnam. 
E-mail: bsholam1986@gmail.com; nguyenholam@ump.edu.vn 

Key words: asthma, chronic cough, endobronchial tuberculosis,
wheezing. 

Contributions: Q-K T-L, N V-H, P N-T, T D-V, D L-Q, L N-H, con-
ceptualization; Q-K T-L, P N-T, T D-V, formal analysis; Q-K T-L, N
V-H, D L-Q, L N-H, investigation; Q-K T-L, T D-V, D L-Q, L N-H,
methodology; Q-K T-L, N V-H, P N-T, T D-V, D L-Q, L N-H, orig-
inal draft. All the authors have read and approved the final version
of the manuscript and agreed to be held accountable for all aspects
of the work.

Conflict of interest: the authors declare no potential conflict of interest.

Funding: none.

Informed consent: appropriate written informed consent was
obtained for publication of this case report and accompanying
images.

Availability of data and materials: all data underlying the findings
are fully available.

Acknowledgements: we thank the patient for giving us permission
to publish this case report.

Received: 28 August 2023.
Accepted: 28 September 2023.
Early view: 5 October 2023.

This work is licensed under a Creative Commons Attribution-
NonCommercial 4.0 International License (CC BY-NC 4.0).

©Copyright: the Author(s), 2023
Licensee PAGEPress, Italy
Chest Disease Reports 2023; 11:11680
doi:10.4081/cdr.2023.11680

Publisher's note: all claims expressed in this article are solely those
of the authors and do not necessarily represent those of their affiliat-
ed organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article or claim
that may be made by its manufacturer is not guaranteed or endorsed
by the publisher.

Post COVID-19 endobronchial tuberculosis misdiagnosed as asthma
Quoc-Khanh Tran-Le,1 Nam Vu-Hoai,2 Phung Nguyen-Thi,2 Thong Dang-Vu,2 Dung Lam-Quoc,2 Lam Nguyen-Ho,1,2,3

1Department of Internal Medicine, University of Medicine and Pharmacy, Ho Chi Minh City; 2Respiratory Department, Cho Ray
Hospital, Ho Chi Minh City; 3Department of Respiratory Functional Exploration, University Medical Center, Ho Chi Minh City,
Vietnam

Non
-co

mmerc
ial

 us
e o

nly



with post-COVID-19 prolonged cough, and was prescribed deslo-
ratadine 5 mg once daily, montelukast 10 mg once daily, and neo-
codion twice daily for 7 days.

Upon completing the prescribed treatment, the patient reported
no alleviation, and her cough developed yellow sputum. She visit-
ed an otolaryngologist, a repeated CXR still with no abnormality,
and a diagnosis of acute pharyngitis was given. The treatment
included a course of cefixime and ciprofloxacin, which resulted in
some improvement. Nevertheless, hoarseness and sputum recurred
after antibiotic discontinuation. She then sought medical attention
at our clinic. On the physical examination, the patient presented
normal vital signs, and wheezing was heard bilateral lung fields.
The pulmonary function test showed no sign of restrictive or
obstructive pattern, with Forced Vital Capacity (FVC) of 3.81 L
(110% predicted), Forced Expiratory Volume in One Second
(FEV1) of 3.42 L (113% predicted), and the negative result of the
bronchodilator test (post-test FEV1 of 3.45 L). The fraction of
exhaled nitric oxide was 21 parts per billion. Diagnosis of asthma
could not be ruled out and she was prescribed a trial with for-
moterol-budesonide two inhalations twice daily for a month, but
without improvement. At the next clinical appointment, we noticed
wheezing with monophonic characteristic and the loudest volume
at the central region of the lung. Suspecting EBTB, the chest
Computed Tomography (CT) scan undertaken revealed a tree-in-
bud pattern in the lower left lung, along with left bronchial lumen
narrowing (Figure 2). Sputum for acid-fast bacillus smear and
genXpert MTB/RIF test were all positive with no resistance to
rifamycin. Consequently, she was prescribed the anti-tuberculous
regimen including isoniazid, rifampin, pyrazinamide, and ethamb-
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Figure 1. Chest X-ray 3 months after COVID-19 infection
revealed no parenchymal abnormality.

Figure 2. Chest computed tomography scan showed “tree-in-bud” pattern in the superior segment of the left lower lobe. Narrowing of the
left lower lobe segmental bronchi is also indicated (red arrows).

                                                                        [Chest Disease Reports 2023; 11:11680]                                                         [page 7]

Non
-co

mmerc
ial

 us
e o

nly



[page 8]                                                          [Chest Disease Reports 2023; 11:11680]

utol for 2 months, followed by isoniazid and rifampin for an addi-
tional 4 months. The patient demonstrated a reduction in cough
within 4 weeks after treatment. 

Discussion
Cough is a sudden reflex to expel mucus, irritants, and

pathogens from the airway and the lungs. When it persists for over
8 weeks, it is classified as a chronic cough.2 Chronic cough can
have a disruptive impact on the quality of life, comparable to that
experienced by patients with chronic obstructive pulmonary dis-
ease.4 The major impacts of chronic cough are urinary inconti-
nence, dysphonia, and depression.5 The process of identifying its
etiology, already challenging, has become even more complicated
since the COVID-19 pandemic, as potential causes now extend
beyond the previous ones. Cough is among the most prevalent
symptoms observed in COVID-19 patients, not only during the
acute stage but also the convalescent stage. Studies have reported
rates of cough 2 months after COVID-19 infection, ranging from
7% to 34%.6-8 Post COVID-19 cough can result from hypersensi-
tivity in the cough pathways,9 triggered by pre-existing lung dis-
eases, or secondary infections such as bacterial or fungal
pathogens. The chronic cough induced by EBTB in our case was
misdiagnosed with post COVID-19 cough, pharyngitis, and asth-
ma. EBTB, a special form of tuberculosis in which tuberculous
infection affecting the tracheobronchial tree, poses challenges in
its diagnosis. The development of bronchial stenosis can cause
wheezing, mimicking obstructive lung disease like asthma. A nor-
mal CXR does not preclude its diagnosis, particularly in EBTB
cases with little or no involvement of parenchymal abnormality.3

Previously published cases have shown that 10-20% of EBTB
patients exhibit normal CXR.10 Sputum Acid-Fast Bacillus (AFB)
smear, although widely available, has a low yield for detecting
EBTB.11,12 Fortunately, our case showed the normal CXR, but spu-
tum smear was positive for AFB, and genXpert MTB/ RIF test fur-
ther confirmed the presence of M. tuberculosis.

COVID-19 can impair cellular immunity to create an opportu-
nity to develop tuberculosis disease. Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) does not activate M.
tuberculosis–specific CD4+ T cells, indicating that acute SARS-
CoV-2 infection may not immediately lead to the progression of
latent tuberculosis infection to active disease. However, there was
a significant drop in the number of M. tuberculosis–specific CD4+

T cells compared to healthy participants. As an intact T cell
response is a crucial element in M. tuberculosis control, this could
imply the host cellular immunity against tuberculosis weakens
with SARS-CoV2 infection.13 The administration of immunosup-
pressive agents during management of COVID-19 is also a risk
factor for tuberculosis reactivation, as it may lead to a suppression
of cellular immunity.14 From the epidemiological perspective, the
COVID-19 pandemic has adversely affected the pursuit of tuber-
culosis eradication. All the progress in tracking and management
of tuberculosis worldwide has somewhat stalled during the times
of the pandemic, with the foremost impact of the pandemic being
the significant reduction in the number of newly diagnosed TB.
The number peaked in 2019 at 7.1 million, but then dropped to 5.8
million in 2020, representing an 18% decline. The number
improved slightly in 2021 with 6.4 million.15 The decline in the
number of tuberculosis detections suggests that more people would
be undiagnosed and untreated. These would lead to higher rates of
transmission in the community, and in time, there will be an
increase in the number of people with new tuberculosis, as well as
higher mortality. The clinician should therefore increase suspicion

for undiagnosed tuberculosis among individuals experiencing per-
sistent respiratory symptoms following COVID-19 infection.

Meticulous evaluation and high suspicion index for EBTB as
an etiology for prolonged cough is always required, particularly in
endemic regions of tuberculosis such as Southeast Asia. The first
clue in our case was the characteristic of the sputum.
Mucopurulent or purulent sputum is a characteristic of infectious
disease rather than asthma.16 Wheezing in EBTB patients is usually
more pronounced centrally and monophonic, as it is caused by the
intraluminal obstruction due to the secretion, proliferative tuber-
cule, or stricture after healing tubercular focus, or extra compres-
sion from tubercular lymphadenopathy. Further investigations,
including bronchoscopy, chest CT scan, and nucleic acid amplifi-
cation tests are required when tuberculosis is suspected. Alteration
in bronchovascular structures can be detected in 95% of pul-
monary tuberculosis cases through high resolution CT.17

Bronchoscopic biopsy stands as the most validated method for
confirming the diagnosis of EBTB. The yield of bronchial biopsies
in diagnosing EBTB ranges from 30% to 84% of patients.18,19

Conclusions
Our case highlights the importance of considering EBTB as a

potential cause of chronic cough in recovered COVID-19 patients.
The overlapping symptoms and diagnostic challenges require a
high index of clinical suspicion among healthcare professionals,
especially in endemic regions.
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