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ABSTRACT

Pulmonary fibrosis is becoming a recognized complication of coronavirus disease 2019 (COVID-19).

Patients with pulmonary fibrosis may present with dry cough, shortness of breath, nail clubbing, low

oxygen saturation.  We report a case of a 40-year-old male patient with pulmonary fibrosis due to COVID-

19. Clinical examination showed that the patient was dyspneic with low oxygen saturation and there was

bilateral inspiratory crepitation in the lower part of his chest. High resolution computed tomography

showed bilateral multifocal patchy ground-glass opacities, consolidation with peripheral and basal

distribution, sub-pleural fibrotic bands and vascular thickening (almost 40-45% of parenchymal

involvement). We prescribed him an antifibrotic drug, nintedanib and there was a significant clinical and

radiological improvement after 15 days of treatment. Nintedanib may have novel therapeutic role in

preventing COVID-19 associated fibrosis.
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INTRODUCTION

In December 2019, a new virus named severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
emerged from Wuhan, China that causes respiratory
problem.1 It spread worldwide rapidly and was declared
a pandemic on 11th March 2020 by World Health

Organization (WHO).  As on March 6, 2021,
approximately 11,68,86,214 confirmed cases and 2,59,404
deaths were declared throughout the world.
Coronaviruses are an enveloped positive-sense RNA
virus bind to angiotensin-converting enzyme 2 (ACE2)
as their receptor. The virus must gain access to the host

cell cytosol after binding with the receptor.2 Symptoms

of coronavirus disease 2019 (COVID-19) are diverse,

ranging from mild upper respiratory tract symptoms to

severe acute respiratory distress syndrome (ARDS).

Pulmonary fibrosis is one of the sequel of COVID-19.

Permanent pulmonary architectural distortion and

irreversible lung dysfunction can occur due to

pulmonary fibrosis.3 The major risk factors for severe

COVID-19 are increasing age, male sex and comorbidities

such as hypertension and diabetes and these severe

infections are responsible for lung fibrosis. SARS-CoV-

2 attacks the tissue covering the lung alveoli causes

profound fibrosis by deposition of excess collagen tissue

in the lung.4 But the role of antifibrotic therapy in the

treatment of patients with pulmonary fibrosis due to

SARS-CoV-2 infection is poorly defined.5 Progressive,

fibrotic, irreversible interstitial lung disease is defined

by declining lung function, increasing the extent of

fibrosis by computed tomography (CT), worsening

symptoms and quality of life and early mortality.6,7 In

this article, we describe the benefits of antifibrotic

therapy in patients with ongoing SARS-CoV-2 virus



infection to stop the worsening and aggravation of the
clinical situation. It could have a role in preventing
pulmonary fibrosis after SARS-CoV-2 infection and in

accelerating the entire healing process.

CASE REPORT

A 40-year-old diabetic patient visited the Department of
Respiratory Medicine, Bangabandhu Sheikh Mujib
Medical University on 20th January 2021 with complaints
of shortness of breath for 50 days. The non-smoker

gentle man was diagnosed as a case of COVID-
pneumonia on the basis of symptoms like fever, dry
cough, shortness of breath and positive Reverse
Transcription-Polymerase Chain Reaction for COVID-
19, on 4th December 2020. At that time his condition
was rapidly deteriorating so that he needed intensive

care unit (ICU) supports. In ICU he was treated with
remdesivir, meropenem, moxifloxacin, steroid along with
higher concentration of oxygen by high flow nasal
cannula (HFNC). After 20 days, he was shifted from ICU
to the cabin where he was treated with oxygen at 3-4 L/
minute to maintain oxygen saturation 94-95% along with

other supportive treatment. He was discharged from
the hospital on 4th January 2021. During discharge, his
exertional dyspnea was persisting. It was gradually
progressive in nature, so he was unable to perform his
normal day-to-day activity and even shortness of breath
persisted during rest. There is no previous history of
any kind of heart or lung disease. So he consulted our

respiratory department, BSMMU on an outdoor basis.

On general examination, the patient was looking ill with
average nutrition and body built. He was dyspneic,
respiratory rate 24 breaths/ min, SpO2 was 92%. Other
vital signs within the normal limit. Respiratory system
examination revealed bilateral fine inspiratory crepitation

not altered after coughing. So, our diagnosis was
COVID-19 associated pulmonary fibrosis.

On investigation, there was raised erythrocyte
sedimentation rate (ESR). Previous CT scan (December
8, 2020) revealed bilateral multifocal patchy ground-glass
opacities with peripheral and basal distribution,
consolidation, crazy paving, reverse halo sign, sub-

pleural fibrotic bands and vascular thickening; findings
suggested high suspicious of COVID-19. Total CT score
was 12 out of 25. Evidence of almost 45 to 50% of
parenchymal involvement (Figure 1). Recent CT scan
(January 17, 2021) revealed bilateral multifocal patchy

ground-glass opacities with peripheral and basal
distribution, consolidation, sub-pleural fibrotic bands
and vascular thickening; findings suggest high

suspicious of COVID-19. Total CT score 10 out of 25.
Evidence of almost 40 to 45% of parenchymal
involvement (Figure 2). Pulmonary function test
revealed restrictive lung disease with markedly reduced
DLCO. There was also reduced 6 MWD with exercise
induced oxygen desaturation.

Figure 1  HRCT of the chest shows ground glass
opacities with consolidation (at ICU)

Figure 2  HRCT of the chest shows ground glass
opacities with consolidation (after 50 days)

induced oxygen desaturation.
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As the patient was dyspneic and oxygen saturation
93% and there was no clinical or radiological
improvement after 50 days of illness, the patient was
prescribed antifibrotic drug, nintedanib, (150 mg) 12
hourly on 20th January 2021. After 15 days of treatment,
the patient showed significant improvement both
clinically and radiologically. His respiratory rate was 18
breaths/minute with an oxygen saturation of 98%. CT
scan (February 10, 2021) revealed multiple sub-pleural
and parenchymal fibrotic band shadows were seen in
both lungs with vascular thickening (significant
improvement than previous) (Figure 3). Pulmonary
function tests also showed marked improvement; FVC
from 35% to 63.5%, DLCO (corrected) from 3.8% to 45%,
total lung capacity from 5.4% to 61.7% and 6-minute
walk test showed 1305 feet walking distance with
saturation of 95%.

will likely be considerable and become a major health
apprehension worldwide.10 To date, there has been lack
of therapeutic intervention either preventing or treating

the pulmonary fibrosis as a consequences of COVID-
19.

One of the risk factors for the development of lung
fibrosis in COVID-19 is advanced age. Second risk factor
for increased disease severity is some comorbidity like
hypertension, diabetes and coronary artery disease.
Third and important risk factor is prolonged ICU stay

and duration of mechanical ventilation.10 In our case ,
patient was diabetic and required ICU support for about
20 days.

As after binding with the ACE2 receptor, SARS-CoV-2
virus regulates renin-angiotensin system (RAS). The
effects of increased angiotensin II include activation of

interleukin (IL)-6, tumor necrosis factor-alpha (TNF
alpha) and increased recruitment of neutrophils and
macrophages as well as direct endothelial cell
injury.13Acute lung injury causes excessive production
of reactive oxygen species (ROS) and release of TGF-b,
FGF, VDGF and PDGF. Fibroblasts are recruited causes

direct endothelial cell injury by deposition of collagen,
extracellular matrix. As the wound-healing response is
hampered, it results in reduced tissue function due to
increased thickness, stiffening, altered vascularization
and lastly pulmonary fibrosis.14

Patients affected with pulmonary fibrosis commonly
complain of dry cough, fatigue and dyspnea. Weight

loss is expected. Pulmonary fibrosis is a chronic,
progressive and fatal lung disease that causes
irreversible loss of lung function. These may lead to a
decreased functional capacity, a decreased quality of
life.15 If patient with pulmonary fibrosis remain untreated
later may develop so many complications like pulmonary

hypertension, respiratory failure.

Our patient presented with shortness of breath after
COVID-19 infection, with low oxygen saturation and
decreased exercise capacity. So, our diagnosis was
pulmonary fibrosis. Like diffuse parenchymal lung
disease [both idiopathic pulmonary fibrosis (IPF) and

other than IPF], COVID-19 associated pulmonary
fibrosis share the same pathogenesis. So, the antifibrotic
agents that used to reduce or prevent fibrosis in
idiopathic pulmonary fibrosis, maybe effective in
COVID-19 associated fibrosis. Pirfenidone and

Figure 3 HRCT of the chest shows sub pleural and
parenchymal fibrotic band shadow with vascular
thickening (15 days of treatment with nintedanib)

DISCUSSION

While the long-term consequences of COVID-19 remain
largely unidentified, there has been considerable
assumption that patients with COVID-19 pneumonia,
particularly severe or critical cases, are as more likely to

develop pulmonary fibrosis as SARS and Middle East
respiratory syndrome (MERS).9 Considering the rapidly
evolving and increasing pandemic of COVID-19, the
burden of pulmonary fibrosis after COVID-19 recovery
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nintedanib are antifibrotic drugs which have different
mode of action, but effective to decline the rate of lung
function. It can be a beneficial aid in the prevention of

serious or fatal complications from COVID-19 or in those
which already healed with residual fibrotic lung
lesions.16,17

Nintedanib is an oral intracellular tyrosine kinase
inhibitor. It inhibits downstream signaling pathways that
involved in proliferation, migration and maturation of
lung fibroblasts by inhibition of activation of platelet-

derived growth factor receptor, vascular endothelial
growth factor receptor and fibroblast growth factor
receptor.18,19

There are so many studies on nintedanib. The INPULSIS
studies (INPULSIS 1, INPULSIS 2), in Phase III trials, to
investigate the efficacy and safety of nintedanib 150

mg twice daily compared with placebo in patients with
IPF. These studies showed that patients with IPF,
nintedanib reduced the decline in FVC, which is
consistent with a slowing of disease progression. The
commonest side effect on nintedanib is diarrhea. 20 In
INBUILD trial for evaluating the efficacy and safety of

nintedanib, over 52 weeks in patients with Progressive
Fibrosing Interstitial Lung Disease (PF-ILD). The
patients who received nintedanib had a slower
progression of interstitial lung disease than those who
received placebo, as shown by a lower annual rate of
decline in the FVC over the 52-week period.21

Our patient showed significant improvement in FVC from

35% to 63.5%. DLCO also improved. Patient’s general
condition also improved.

Conclusion

Nintedanib might provide a novel therapeutic approach
for managing COVID-19-induced pulmonary fibrosis.
Given the scale of the COVID-19 pandemic and the

number of patients requiring invasive ventilation
worldwide, post-COVID-19 pulmonary fibrosis is
becoming a lethal threat to global health. Our patient
was treated with nintedanib and got significant
improvement in terms of radiological as well as
laboratory parameters (Spirometry, DLCO). This drug
could have therapeutic potential for treating severe
COVID-19 and help to prevent pulmonary fibrosis. To
deal with this emerging issue, trials evaluating the
efficacy and safety of nintedanib against COVID-19-
related fibrotic complications of lung are necessary.
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