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a b s t r a c t 

Coronavirus disease 2019 (COVID-19) is an infectious disease caused by the severe acute 

respiratory syndrome coronavirus 2 (SARS-CoV-2). Meanwhile, pulmonary tuberculosis(TB) 

is one of the most common infective lung diseases in developing nations. The concurrence 

of pulmonary TB and COVID-19 can lead to poor prognosis, owing to the pre-existing lung 

damage caused by TB. Case presentation: We describe the imaging findings in 3 cases of 

COVID-19 pneumonia with co-existing pulmonary TB on HRCT thorax. The concurrence of 

COVID-19 and pulmonary TB can be a diagnostic dilemma. Correct diagnosis and prompt 

management is imperative to reduce mortality and morbidity. Hence it is pertinent for imag- 

ing departments to identify and report these distinct entities when presenting in conjunc- 

tion. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY license 

( http://creativecommons.org/licenses/by/4.0/ ) 

 

 

 

 

 

 

 

Background 

Coronavirus disease 2019 (COVID-19) is an infectious disease
caused by the severe acute respiratory syndrome coronavirus
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2 (SARS-CoV-2) with the first human case reported in De-
cember 2019 [ 1 ,2 ,3 ]. COVID-19 predominantly causes respira-
tory illness, ranging from mild to severe pneumonia [ 3 ,4 ]. Pa-
tients with pre-existing pulmonary tuberculosis (TB) can have
a higher risk of COVID-19 infection [4] . The concurrence of pul-
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Fig. 1 – A-D: Axial HRCT thorax showing (A) Peripheral 
subpleural GGOs (black arrows) with superimposed septal 
thickening (“crazy paving pattern”) in lower lobes of 
bilateral lung parenchyma. (B) Cavitatory lesion (red arrow) 
in right upper lobe with associated fibrotic changes and 

superimposed ground glass opacities in bilateral upper 
lobes. (C) Cylindrical bronchiectasis involving right upper 
lobe (white arrow) with peripheral subpleural GGO in left 
upper lobe and superior segment of right lower lobe. (D) 
Centrilobular nodules with “tree-in-bud” appearance in 

right upper lobe (white arrow) (Color version of figure is 
available online). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

monary TB and COVID-19 can lead to poor prognosis, owing to
the pre-existing lung damage caused by TB [4] . India has a high
case burden of TB, accounting for a quarter of the TB cases
worldwide [ 4 ,5 ]. Patients with co-existing COVID-19 and pul-
monary TB can be a diagnostic challenge [ 6 ,7 ]. Correct diagno-
sis and prompt management is imperative to reduce mortal-
ity and morbidity caused by the concurrence of pulmonary TB
and COVID-19. Hence it is pertinent for imaging departments
to identify and report these distinct entities when presenting
in conjunction. 

Computed tomography (CT) of the thorax is a useful aid in
detecting and characterizing the lesions of pulmonary TB as
well as monitoring late complications [5] . It can correctly di-
agnose cavitation, bronchiectasis, miliary opacities, lung nod-
ules, fibrotic changes as well as mediastinal and hilar lym-
phadenopathy [ 5 ,8 ]. Further, high resolution CT thorax (HRCT
thorax) can detect and delineate the extent of ground glass
opacities, consolidation and/or fibrosis caused by COVID-19
[3] . 

We present the imaging findings in COVID-19 with con-
current pulmonary TB in 3 patients without any prior his-
tory of mycobacterial pulmonary infection. HRCT Thorax was
done using 32 slice Multidetector CT machine using thin sec-
tions (1 mm slice thickness). Final diagnosis of pulmonary TB
was made by demonstrating acid-fast bacilli (AFB) on spu-
tum microscopy, as per the current guidelines [5] . Confirma-
tion of COVID-19 was made based on Reverse transcriptase-
polymerase chain reaction (RT-PCR) from nasopharyngeal
swab [9] . 

Case 1 

A 70-year-old male patient presented with fever, chronic
cough with exacerbation of symptoms and severe breathless-
ness since 1 week. Patient also had history of chest pain and
few episodes of hemoptysis. On admission, HRCT thorax & RT-
PCR for COVID-19 were performed. 

HRCT thorax revealed multifocal subpleural ground glass
opacities with superimposed septal thickening (“crazy paving
pattern”) in bilateral lung parenchyma, with dorsal and lower
lobe predominance ( Fig. 1 A). Chest CT Severity Score was 9
out of 25. Above findings were in favour of atypical pneu-
monia with CO-RADS (COVID-19 Reporting and Data System)
category 5, typical for COVID-19 [10] . Further, fibro-cavitatory
changes with cylindrical bronchiectasis involving bilateral up-
per lobes were seen, more in right upper lobe of lung ( Fig. 1 B,C).
Multiple centrilobular nodules and “tree-in-bud” branching
opacities were also noted in right upper lobe and in supe-
rior segments of bilateral lower lobes of lung ( Fig. 1 D). These
features were suspicious for concurrent pulmonary tubercu-
losis, based on the clinical features and imaging [ 5 ,11 ]. Re-
verse transcriptase-polymerase chain reaction (RT-PCR) from
nasopharyngeal swab came positive for COVID-19. Further-
more, sputum microscopy revealed acid-fast bacilli (AFB), sug-
gesting pulmonary tuberculosis. 

Patient was shifted to ICU on day 3 due to worsening dysp-
noea. Despite intensive care and oxygen support, patient de-
veloped multiorgan dysfunction and succumbed on day 5. 
Case 2 

A 67-year-old male patient presented with acute on chronic
cough, fever and generalized weakness. HRCT thorax & RT-
PCR for COVID-19 were performed. 

HRCT thorax revealed multiple peripheral and central
ground glass opacities in bilateral lung parenchyma with su-
perimposed interstitial thickening (“crazy paving pattern”),
more in left upper and lower lobes of lung ( Fig. 2 A,B,D). Chest
CT Severity Score was 8 out of 25. Above findings were in fa-
vor of atypical pneumonia with CO-RADS (COVID-19 Report-
ing and Data System) category 5, typical for COVID-19. 

Multiple nodular opacities were seen in right upper lobe,
some of them showing “tree-in-bud” appearance ( Fig. 2 C,D).
Fibro-bronchiectatic changes were also seen in this region.
Reverse transcriptase-polymerase chain reaction (RT-PCR) for
COVID-19 was positive. AFB were revealed on sputum mi-
croscopy, suggestive of concurrent TB. 

Supportive therapy was initiated with oxygen supplemen-
tation for management of hypoxemia. Patient was shifted
to ICU on day 5 of admission due to deterioration of symp-
toms, where he was intubated. However, respiratory distress
failed to improve, and the patient was declared dead on
day 8. 
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Fig. 2 – A-D: (A) Axial HRCT thorax shows rounded 

subpleural GGOs in left upper lobe (white arrow). (B) 
Sagittal HRCT thorax of the left lung shows multifocal 
GGOs. (C) Axial HRCT thorax shows multiple tiny nodular 
opacities in right upper lobe (white arrow). (D) Sagittal 
HRCT thorax of the right lung shows tiny nodular opacities 
in upper lobe and patchy GGOs in lower lobe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 – A-D: (A) Axial HRCT thorax showing tiny nodular 
opacities with associated patchy consolidation in apical 
segment of right upper lobe. (B) Sagittal HRCT thorax of the 
right lung showing bronchiectatic changes in upper lobe 
(white arrow) with associated nodules and patchy 

consolidation. (C) Axial HRCT thorax showing tiny nodules 
scattered in bilateral lung parenchyma. (D) Axial HRCT 

thorax showing ill-defined GGOs in bilateral lower lobes 
(red arrows) (Color version of figure is available online). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case 3 

A 25-year-old female presented with intermittent fever and
cough for 3 weeks with increasing breathlessness for 2 days.
HRCT thorax & RT-PCR for COVID-19 were performed. 

HRCT thorax revealed multiple tiny nodular opacities with
associated patchy areas of consolidation in bilateral lung
parenchyma with upper lobe predominance- more in right up-
per lobe ( Fig. 3 A,B,C). Mild bronchiectatic changes were also
noted in right upper lobe ( Fig. 3 B). Ill-defined areas of ground
glass opacification were seen in bilateral lower lobes ( Fig. 3 D).
Initial imaging diagnosis on HRCT thorax findings was given
as pulmonary TB. Sputum smear microscopy showed acid fast
bacilli (AFB). However, RT-PCR for COVID-19 was positive, sug-
gesting viral nature of the ground glass opacities in lower
lobes. 

Patient was commenced on first line anti-tuberculous
drugs along with supportive treatment and oxygen therapy for
COVID-19 infection. She was discharged after 1 week and ad-
vised to continue follow-up at the outpatient department and
the Directly Observed Therapy, Short-Course (DOTS) center. 

Discussion 

The 2019 Novel coronavirus disease (COVID-19) is a viral infec-
tious disease caused by the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [ 1 ,2 ]. Meanwhile, pulmonary TB is
one of the most common infective lung diseases in developing
nations [12] . The concurrence of COVID-19 and pulmonary TB
leads to poor outcomes [13] . Certain undiagnosed cases may
come to light due to the exacerbation of respiratory symp-
toms caused by COVID-19. This syndemic of COVID-19 and
TB may lead to severe mortality and morbidity, especially in
developing nations. Furthermore, patients with pre-existing
lung damage due to pulmonary TB show a worse prognosis
with COVID-19 pneumonia [14] . Pre-existing lung damage may
also predispose patients to COVID-19 leading to further de-
terioration of patient condition. Such patients with concur-
rence of COVID-19 and pulmonary TB can pose as a diagnos-
tic dilemma [6] . Correct and timely diagnosis of these two co-
existing entities is imperative to reduce the burden of residual
fibrosis in patients who survive. 

CT thorax is an essential imaging modality to identify the
key features of both COVID-19 and pulmonary TB [ 3 ,5 ]. The
classical features of pulmonary TB include mediastinal and
hilar lymphadenopathy, consolidation, cavitation, pleural ef-
fusion and/or pleural thickening and miliary nodules. Find-
ings in chronic and latent tuberculosis are characterized by
bronchiectasis, lung fibrosis, fibro-cavitatory changes and en-
suing architectural distortion of the lung parenchyma. Cen-
trilobular nodules with “tree-in-bud” branching pattern are
commonly seen in association with pulmonary TB [ 5 ,8 ,11 ]. 

The typical features of COVID-19 pneumonia comprise of
bilateral peripheral ground glass opacities and or consolida-
tion, predominantly involving the lower lobes of lung. Bilateral
peripheral rounded patchy ground glass opacities may be seen
in some cases. Diffuse areas of GGOs may be seen occasionally.
In certain patients, GGOs may show upper lobe distribution
[ 3 ,15 ]. Pleural thickening, bronchiectasis, lung nodules, lym-
phadenopathy and pleural effusion resembling pulmonary TB
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have also been reported [15] . Furthermore, mechanical venti-
lation given in cases of severe COVID-19 may incite cavitatory
lesions [ 3 ,16 ]. 

Laboratory tests are key to diagnosis of both COVID-19 in-
fection and pulmonary TB. Real time RT-PCR remains the most
common and the current recommended laboratory test for
the diagnosis of COVID-19 [ 17 ,18 ]. Rapid antigen tests may be
utilized for detection of SARS-CoV-2 in individuals with high
viral load [19] . Increased C-reactive protein (CRP), elevated
serum ferritin, reduced white blood cell (WBC) count and lym-
phopenia, thrombocytopenia is frequently seen in COVID-19
patients and should be closely monitored [20] . 

Sputum smear microscopy for acid-fast bacilli is the fastest
and one of the most indispensable investigations for detec-
tion of pulmonary TB [21] . Culture for mycobacteria is further
recommended as it has a superior sensitivity than acid-fast
staining [21] . Further molecular tests, DNA sequencing tech-
niques, nucleic acid amplification methods may be used to aid
diagnosis and identification [ 21 ,22 ]. 

Conclusions 

The concurrence of COVID-19 and pulmonary TB can be a
diagnostic dilemma. Correct diagnosis and prompt manage-
ment is imperative to reduce mortality and morbidity. Hence
it is pertinent for imaging departments to identify and report
these distinct entities when presenting in conjunction. 
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