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Virus-induced alveolar epithelial cell lung injury, 
abnormal immune response, and attempts at healing are 
central to the process of viral-induced lung fibrogenesis. 
SARS survivors who were followed over 1 year after the 
infection showed abnormal radiological features in 28% 
and reduced DLCO in 24%, and the extent of radiographic 
abnormalities correlated with the severity of functional 
improvement.[9] Another 2-year follow-up study of 
55 patients who survived SARS ARDS showed a reduction 
in DLCO in 53% of patients.[10] Approximately one-third of 
the survivors of SARS have been shown to have significant 
pulmonary fibrosis.[11] As there are similarities between 
SARS-CoV-1 and SARS-CoV-2, it seems likely that lung 
fibrosis may be a common long-term consequence of 
COVID-19 pneumonia.[12]

Pulmonary fibrosis is a pathological consequence of 
interstitial pulmonary disease characterized by persistence 

INTRODUCTION

Coronavirus disease 19 (COVID-19), caused by the severe 
acute respiratory syndrome-virus 2 (SARS-CoV-2), is a 
multisystem disease, but the lungs are the primary target of 
infection and injury. Pulmonary parenchymal involvement 
represents the most common cause of hospitalization for 
COVID-19 and may be complicated by acute respiratory 
distress syndrome (ARDS), refractory respiratory 
failure, and death.[1] Since the onset of the pandemic, 
concerns were raised regarding the possible chronic 
pulmonary consequences of COVID-19.[2,3] There is now 
a growing body of evidence to suggest that a substantial 
proportion of COVID-19 survivors, especially those who 
had moderate-to-severe disease, may have persistent 
physiologic impairments of the lung with accompanying 
radiologic findings even several months after recovery.[4-8]

Pulmonary fibrosis is a recognized long-term sequel of 
several coronavirus lung infections, including SARS-CoV-1 
or SARS and Middle East respiratory syndrome coronavirus. 
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of fibroblasts and excessive deposition of collagen and 
extracellular matrix as well as the destruction of normal 
pulmonary architecture.[13] The progression to pulmonary 
fibrosis leads to a loss of pulmonary function and damage to 
the alveolar-capillary unit, thereby compromising oxygen 
delivery.[14] The SARS-CoV-2 virus may induce lung fibrosis 
by at least four proposed mechanisms, namely: (1) direct 
stimulation of transforming growth factor-beta (TGF-β), 
a profibrotic cytokine;[15-16] (2) COVID-19 ARDS causing 
lung fibrosis; (3) mechanical stretch of alveolar epithelial 
cells during mechanical ventilation causing a fibrotic 
response;[17,18] and (4) presence of excess oxygen-free 
radicals due to prolonged use of high oxygen causing 
oxidative stress-induced fibrogenic response.[19]

Definitive radiologic signs of lung fibrosis include 
architectural distortion, traction bronchiectasis, and 
honeycombing. Signs such as bands, reticulation, and 
perilobular opacities may represent either inflammatory or 
fibrotic changes. These changes may be encountered in the 
acute phase of COVID-19[20] and during follow-up.[4] The 
true burden of fibrotic involvement of the lungs following 
COVID-19 pneumonia is slowly emerging, but the numbers 
are expected to be much greater than the existing burden 
of idiopathic pulmonary fibrosis (IPF) and other fibrotic 
interstitial lung diseases (ILDs).

Should patients with post-COVID-19 fibrotic lung disease 
be treated with antifibrotic drugs? If so when should the 
treatment be initiated, which drugs are preferred and how 
long should the treatment be given? The scientific evidence 
addressing these important questions is still evolving. In 
the face of limited evidence available in the field and to 
help physicians in practice make appropriate decisions, we 
aimed to conduct a review of literature as well as collate 
the knowledge and experience of some of the eminent 
pulmonologists from different parts of India and make 
recommendations based on available scientific evidence 
and experience of the expert working group.

METHODS

We conducted a systematic search of  several 
databases (PubMed, Google Scholar, and Google) using 
the terms: post COVID-19 lung sequelae, post COVID-19 
fibrosis, COVID-19 fibrotic lung disease, post COVID-19 
interstitial lung disease, COVID-19, and lung. These 
included original articles, review articles, editorials, letters 
to editor, case reports, commentaries, and viewpoints. The 
pooled knowledge base from this literature was then used 
to make a PowerPoint presentation to initiate a discussion 
and brainstorming by the members of the Expert Working 
Group (EWG). The EWG comprised 10 members who were 
key opinion leaders, academicians, and senior consulting 
pulmonologists from across India. In the first online zoom 
meeting, we set the agenda and goals of the meeting, 
made the presentation on literature search, and debated 
and discussed key points that were of practical relevance 

to the practicing physician. We then generated a list of 
9 questions which had options for answers as strongly 
agree, mostly agree, agree, mostly disagree, completely 
disagree, and not answered. Individual responses of 
EWG members for each question were pooled together, 
and a draft manuscript was prepared with the review of 
the literature and responses to the 9 questions along with 
a summary and recommendation. This was shared with 
all members for their agreement. Each member actively 
contributed to fine-tuning the manuscript, and the final 
approved manuscript is presented herewith.

Question 1a: Is the term “Post COVID-19 Pulmonary 
Fibrosis” appropriate?

10%

90%

Yes No

Question 1b: If not post-COVID-19 pulmonary fibrosis, 
what should be a better terminology?

Ninety percent of the expert working group members 
agreed that “Post-COVID Pulmonary Fibrosis” is not an 
appropriate term and should not be used.

Post-COVID-19 ILD and post-COVID pulmonary sequelae 
were the two names that were suggested to be the most 
appropriate by the EWG. The name “post-COVID-19 ILD” 
has also been suggested by several authors,[21-25] while a 
few have suggested post-COVID-19 pulmonary sequelae.[26] 
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Post-COVID DPLD seems to be more technically correct 
because it rightly implies the involvement of parenchyma 
as well as other lung structures, while ILD incorrectly 
indicates only interstitial involvement. However, majority 
of the EWG members selected this because this terminology 
is widely used and scored higher than the term DPLD.

The term “pulmonary fibrosis” implies “irreversible” interstitial 
lung damage which cannot be reversed, as is classically seen 
in IPF. Radiological features on high-resolution computed 
tomography (HRCT) such as persistent reticular abnormalities, 
distortion of architecture, traction bronchiectasis, and 
honeycombing are consistent with established radiographic 
patterns of pulmonary fibrosis. However, it is important 
to emphasize that the presence of true fibrosis cannot be 
established solely from “fibrosis-like” imaging. The natural 
history of post-COVID fibrotic lung disease seems to be 
different from what happens in IPF, with a significant number 
of patients showing spontaneous complete resolution of the 
radiological fibrosis over a period of time.[27] Evidence from 
literature as well as experience of the EWG suggests that 
a significant number of patients with post-COVID-19 ILD 
resolve. There are, however, some who do not resolve, and 
a smaller proportion even show further progression of the 
lung fibrosis with time.[28] Based on collective experience, this 
number, however, seems to be significantly smaller compared 
with those who show near-complete radiological resolution.

Recommendation
The term post-COVID-19 pulmonary fibrosis should not be 
used and should be replaced with either post-COVID-19 
ILD or post-COVID-19 pulmonary sequelae. Post-COVID-19 
ILD implies that the fibrosis is not necessarily progressive 
and may even resolve with time.

Question 2: Based on your experience, what proportion 
of post-COVID-19 pneumonia patients develop post 
COVID-19 ILD?
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Two-thirds of the expert group members agreed 
that post-COVID-19 ILD develops in <10% of the 
SARS-CoV-2-infected patients, while one-third reported 
this to be between 11% and 30%. The reported proportions 
of post-COVID-19 ILD will likely depend on the type of 
COVID-19 patients that physicians treat. Physicians who 
predominantly treat mild-to-moderate cases will likely 
see less post-COVID-19 ILD, while those working in acute 
and postacute care settings will likely see larger numbers 
of cases.

It has been estimated that the risk of developing pulmonary 
fibrosis in patients who have recovered from moderate to 
severe COVID-19 is between 2% and 6%.[29] This translates 
to an estimated prevalence of COVID-19-induced fibrosis 
to be much higher than the existing prevalence of IPF.[29] 
Udwadia et al. have suggested that post-COVID-19 ILD 
is likely to be a tsunami that will follow the COVID-19 
earthquake.[12]

Evidence at hospital discharge shows that nearly 50% of 
the survivors of COVID-19 have impaired lung diffusion 
capacity for carbon monoxide (DLCO) and a quarter 
have reduced total lung capacity, which correlates with 
the severity of the disease.[30] Furthermore, 55%-80% of 
COVID-19 patients show impaired pulmonary function 
and radiologic abnormalities 3 months after intensive 
care unit (ICU) discharge and 21% show fibrotic patterns 
on chest computed tomography (CT).[4,31,32] Lung sequelae 
were reported in 56% of the patients who experienced 
moderate symptoms of COVID-19 and among 71% of 
patients with severe symptoms 3 months after they 
recovered.[33] Francone et al. reported fibrotic changes on 
HRCT in 41% during the early phase of the disease and 
53.6% during the later phase.[34] Vasarmidi[35] and Rai[36] 
have predicted that the prevalence of post-COVID-19 ILD 
may likely exceed 30% among those with severe COVID-19 
pneumonia.

In a study of 62 patients, Zhou et al. reported that fibrotic 
changes were seen in 34% of hospitalized patients, and 
this was more likely to occur between 8 and 14 days after 
the onset of symptoms.[37] Pan et al.[38] reported fibrotic 
changes in 17% during the acute illness. ILD has been 
reported in 4.8% of patients who survived their original 
COVID-19 infection, and 10.8% of the patients with 
persistent symptoms, which included patients with mild 
disease not requiring oxygen therapy.[21]

Age more than 50 years, increasing severity of COVID-19 
pneumonia, increased length of ICU stay and use of 
mechanical ventilation, smoking, and chronic alcoholism 
have been identified as important risk factors associated 
with post-COVID-19 ILD.[4,39-42]

Summary/Recommendations
The prevalence of post-COVID-19 ILD is likely to be high, 
although we do not know the exact numbers. In mild 
SARS-CoV-2 infections, the burden is likely to be minimal, 
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while in moderate-to-severe cases, the estimated burden is 
expected to be higher. Increasing age, increasing severity 
of COVID-19, use of and increased duration of mechanical 
ventilation, smoking, and alcoholism are predictors of 
post-COVID-19 ILD.

Question 3: Is post-COVID-19 Interstitial Lung Disease a 
completely reversible type of fibrosis?

Strongly
agree

Mostly
agree Agree Mostly

Disagree
Completely
Disagree

There was no consensus among the EWG members 
on the complete reversibility of lung fibrosis in 
post-COVID-19 patients although 40% of the EWG 
members agreed, and 60% disagreed.

Diffuse alveolar damage occurs in COVID-19-associated 
ARDS, which is characterized by an initial exudative phase 
with edema, hyaline membrane formation, and interstitial 
acute inflammation, followed by an organizing phase with 
loose organizing fibrosis mostly within the alveolar septa 
and type 2 pneumocyte hyperplasia.[35] The next stage 
is the potential fibrotic stage which can either resolve 
completely or progress to fibrosis.[43] The duration of the 
acute, critical disease seems to be a major driver of fibrotic 
lung disease (<1 week – 4%, between 1 and 3 weeks – 24%, 
and more than 3 weeks – 61%).[43]

Although reversibility of lung fibrosis in patients with 
COVID-19 has been observed and reported, complete 
reversibility does not occur in all patients. Those with 
mild-to-moderate disease show faster radiological 
resolution of interstitial lung changes observed in imaging. 
Cumulative absorption of fibrosis-like findings has been 
shown to be 24.3% in severe COVID-19 versus 52% in 
nonsevere COVID-19 cases.[44] Most fibrosis-like findings 
show a tendency to resolve rapidly and then remain stable. 
Parenchymal bands and bronchial dilatation were the most 
common fibrosis-like findings (31%–48%) in patients with 
severe/critical disease, and this remains relatively stable 
over a period.

Rapid onset of honeycombing fibrosis in a patient with 
COVID-19 identical to IPF is rare but has been reported.[2,45,46] 
Distinct from the idiopathic form of pulmonary fibrosis or 
other progressive ILDs, fibrosis-like changes on imaging 
resulting from ARDS, which is a recognized sequel of 
SARS-CoV-2 infection, are largely stable. However, while 
most patients with post-ARDS lung sequelae may recover 
completely, some may have lasting symptoms with 
or without decreased lung function.[47] Although once 
considered irreversible, there is now growing evidence 
to suggest that early lung fibrosis can be reversible if the 
underlying causes of injury are removed.[48]

A recent study that compared the extension of 
collagen deposition in COVID-19 postmortem lung 
samples (using cryobiopsies) and CT analysis of 
10 patients with COVID-19 pneumonia who died 
during invasive mechanical ventilation showed that 
the sensitivity of CT for detecting histopathological 
fibrosis was 100% (66.4%–100%), but the specificity 
was only moderate 66.7% (41%–92.3%). Pseudofibrotic 
CT findings do not always correspond to increased 
collagen deposition.[49] Qualitative and quantitative 
CT analysis shows a weak correlation with collagen 
amount in postmortem samples. The authors observed 
that ground-glass opacities (GGOs), consolidation, and 
GGO with traction bronchiectasis had specificity ranging 
from 42.9% to 76% to detect samples with increased 
collagen deposition. This suggests that the presence of 
these findings on CT could be part of the evolution of 
the pathology, not necessarily reflecting proliferative 
fibrosis. The high sensitivity but moderate specificity 
of CT findings could explain in part the finding that 
lung function in severe COVID-19 survivors may 
return to normal or significantly improve over time.[32] 
Overall, these findings suggest that radiological signs 
of fibrosis on CT might not always be associated with 
increased collagen deposition, and it seems that these 
pseudo-fibrotic CT findings could be reversible and 
that the respiratory function might improve with time 
after recovery. It is therefore important to emphasize 
that presence of true fibrosis, which implies permanent 
changes, cannot be established solely from “fibrosis-like 
imaging.”

In a prospective study of adults who had been 
hospitalized for COVID-19, 56% had CT abnormalities 
after a median of 105 days post discharge. Unequivocal 
signs indicative of established fibrosis were present 
in 12, but after 1-year follow-up, 80% showed almost 
complete radiological resolution.[50] However, in a 
substantial number of patients, the lung damage may 
take a longer course, with some reporting to even die 
over the next few months from progressive pulmonary 
fibrosis.[51]

Summary/Recommendation
Post-COVID ILD might resolve completely in most patients, 
but in some, it may either remain static or progress. Most 
of those with mild-to-moderate disease will likely resolve 
completely, while those with more severe COVID-19 
disease might have long-lasting post-COVID-19 ILD. In 
these patients, it would mostly remain stable, but in a 
minority, it might progress.

Question 4: Is presence of hypoxia and its increasing 
severity a strong predictor of future pulmonary fibrosis?

Strongly agree Mostly agree Agree Mostly Disagree Completely Disagree
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Seventy percent of the expert group members agreed that 
presence of hypoxia and its increasing severity increases 
the odds of future pulmonary fibrosis.

An increasing body of evidence indicates a distinct 
role for hypoxia in the dysfunction of the airway 
epithelium and in the responses of both innate immunity 
and of respiratory pathogens.[52] Interplay between 
hypoxia-induced inflammation and inflammation-induced 
hypoxic microenvironment usually aggravates morbidity 
in respiratory disease. Inflammation can increase the 
activation of hypoxia, and hypoxia-induced inflammation 
may be responsible for causing the systemic cytokine storm 
and eventual damage of the lungs.[53]

Summary
COVID-19 pneumonia with or without concomitant 
pulmonary vascular thromboinflammation is associated 
with hypoxemia in a large proportion of patients, which 
on its own or due to excess use of oxygen as a therapy 
might increase the severity and risk of developing future 
pulmonary fibrosis.

Question 5: For which of the following reasons would you 
use antifibrotic drugs in post-COVID-19 ILD?

Eight out of ten expert group members agreed that 
they would use antifibrotic drugs for the prevention of 
post-COVID ILD, although two members disagreed. Sixty 
percent of the expert group members said that they would 
use antifibrotic drugs on compassionate grounds. Eighty 
percent of the expert group members disagreed on the use 
of antifibrotic drugs to “cure” post-COVID-19 ILD. There 
were roughly equal numbers of members who agreed as 
well as disagreed on using antifibrotic drugs for treating 
post-COVID-19 ILD.

Rather than treating fibrosis in the true sense, antifibrotics 
are largely used to prevent progressive fibrosis in those 
who have existing fibrosis. There is, however, potential 
for early intervention with antifibrotic agents to provide 
benefit for COVID-19 ILD and the possibility that 
these agents may prevent potential postinfection lung 
damage.[3,35,54] Putative benefits of antifibrotic drugs in 
reducing the prevalence of acute exacerbations of IPF were 
observed in patients already established on antifibrotic 
therapy.[55] George et al. argued that antifibrotic drugs 
may benefit patients with post-COVID-ILD with the 

assumptions that antifibrotic therapy has rapid onset of 
action, that treatment benefits observed in other forms of 
lung fibrosis will also be applicable to fibrosis triggered by 
severe viral infection, and that efficacy might depend on 
the combination with anti-inflammatory treatment such as 
systemic corticosteroids.[3] Other authors have opposed the 
idea of empirically using these agents.[56] Other treatments 
that have been proposed to be important for preventing 
post-COVID-19 lung fibrosis are early and aggressive use of 
antivirals to reduce viral load and injury, and timely use of 
systemic corticosteroids.[57] Because fibrosis with persistent 
physiological deficit has been described in patients 
recovering from similar coronaviruses, early treatment 
represents an opportunity to modify the disease course, 
thereby potentially preventing irreversible impairment.[21]

Summary/Recommendations
Antifibrotics might not have a role in most patients with 
post-COVID-19 ILD. In those with established radiological 
signs of fibrosis and a potential for progression, antifibrotics 
might be beneficial to prevent progressive fibrosis. 
However, currently there is no evidence for or against 
this strategy.

Question 6a: After seeing which of the following 
radiological features after a post-COVID pneumonia are 
you likely to start antifibrotic drugs?
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There was good consensus among the expert group 
members that presence of honeycombing, distorted lung 
architecture, and traction bronchiectasis on HRCT were 
reliable radiological indicators to start empiric antifibrotic 
drugs. Among these, the presence of honeycombing had the 
highest concurrence. There was consensus for the presence 
of ground-glass opacities, organizing pneumonia, and 
pleural tags as unreliable radiological markers for starting 
antifibrotic drugs. Most expert group members disagreed on 
using antifibrotic therapy for patients with acute ARDS in the 
ICU setting and for those with linear shadows. No consensus 
was reached for patients having presence of reticulation 
on HRCT. Although the Expert Working Group (EWG) 
advocated the use of antifibrotics to prevent post-COVID-19 
ILD, presence of some radiological features suggestive of ILD 
were also indicators to start antifibrotic drugs.
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Pulmonary fibrosis is often defined as architectural 
distortion with traction bronchiectasis or honeycombing 
or both.[58] The most common CT findings described in 
COVID-19 pneumonia are ground-glass opacities with or 
without consolidation, crazy paving pattern, interstitial 
thickening, irregular interface, and parenchymal bands 
with predominance of lower lobes and peripheral 
location.[59] It has been speculated that interstitial 
thickening, irregular interface, coarse reticular pattern, and 
parenchymal bands increase the risk of pulmonary fibrosis 
in patients who recovered from COVID-19.[60] Patients 
with <50% of radiological involvement and predominantly 
peripheral involvement have been shown to have a better 
disease outcome and lesser chronic involvement.[61]

Summary/Recommendation
Honeycombing, distorted lung architecture, and traction 
bronchiectasis are radiological features that may prompt 
considering the use of empiric antifibrotic therapy, while 
ground-glass opacities, organizing pneumonia, and pleural 
tags are not features for starting antifibrotic drugs for 
post-COVID-19 ILD.

Question 6b: If you agree to use antifibrotic drugs for post-
COVID ILD, at what point of time are you likely to start them?
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There was general consensus among the EWG that if 
antifibrotic drugs are used for post-COVID-19 ILD, they 
should be used sooner during the course of the illness. 
Although eight out of ten agreed that they would use these 
drugs within 4 weeks, there was no consensus for whether 
they should be started immediately in the ICU or at 2 weeks 
or 4 weeks. There is some incongruence with the previous 
question, as most experts have disagreed on starting empiric 
antifibrotics only based on prolonged ICU study.

In a study by Thille et al., 4% of patients had radiologic 
changes suggestive of lung fibrosis if ARDS disease 
duration was <1 week, 24% if ARDS duration was 
between 1 and 3 weeks, and 61% if ARDS disease duration 
was >3 weeks.[43] It has therefore been suggested that 
to be effective, any potential antifibrotic intervention 
should be considered within the 1st week of ARDS 
onset.[3] However, such a strategy would lead to significant 

overtreatment as a large proportion of survivors of ARDS 
might recover spontaneously with supportive treatment. 
Moreover, in the acute stage, adverse effects and drug 
interactions pose a significant hazard. This in the absence 
of a randomized controlled trial (RCT), such a practice 
should not be resorted to. A substantial proportion of 
patients who develop ARDS will experience residual 
long-term impairment of lung function and CT evidence 
of pulmonary fibrosis, with anterior reticulation being the 
dominant abnormality in 85% of survivors.[42] It has been 
proposed that some patients with post-COVID ILD with 
persistent symptoms and functional deficits might have 
persistent inflammatory ILD and might also benefit from 
low-dose glucocorticoids as initial therapy.

Summary/Recommendation
The correct timing of starting antifibrotic drugs in 
patients with post-COVID-19 ILD or those who are likely 
to develop post-COVID-19 ILD is still not known. The 
collective consensus of the expert group members favors 
starting antifibrotic drugs during the early course of the 
disease. This is at variance with the wait-and-see strategy 
practiced in the Western countries where antifibrotics are 
not approved for use in post-COVID-19 ILD. There is an 
urgent need for randomized, controlled trials to help find 
an answer to this.

Question 7: In which category of patients are you likely to 
consider starting antifibrotic drugs?

The clinical condition that had the strongest agreement 
among the EWG members to start antifibrotic drugs was 
patients who remained symptomatic and required oxygen 
after 4 weeks of treatment with systemic steroids. Presence 
of traction bronchiectasis, honecombing and distorted 
lung architecture on HRCT, and patients on mechanical 
ventilation for >4 weeks and having slow recovery had 
good concurrence for starting antifibrotic drugs. Majority 
of the Expert Working Group (EWG) members agreed 
that discharged patients having low FVC (Keep as is) and 
Diffusing lung co-efficient for carbon dioxide (DLCO) 
requiring oxygen support should be started on antifibrotic 
drugs, although one-third disagreed. Most patients having 
physiologic abnormalities at discharge are known to 
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improve spontaneously over time. Seventy percent of 
the expert group members concurred that symptomatic 
patients not requiring oxygen after 4 weeks of treatment 
with systemic steroids and those with a lone CT score 
of >15 should not be started on antifibrotic drugs.

Summary/Recommendations
Presence of traction bronchiectasis, honecombing and distorted 
lung architecture on HRCT and patients who are symptomatic, 
requiring oxygen after 4 weeks of systemic steroids could be 
given antifibrotic therapy. Symptomatic patients not requiring 
oxygen and a lone high CT radiology score are not indications 
for starting antifibrotic therapy. Progressive decrease of lung 
function or worsening radiological signs of fibrosis during 
serial outpatient department (OPD) follow-up might also be 
candidates for antifibrotic drugs.

Question 8: Between Pirfenidone and Nintedanib, which 
antifibrotic drug are you more likely to use?

10%

30%60%

Pirfenidone Nintedanib Both are equally good

The majority of the expert group members felt that there 
was very little to choose between the two drugs, although 
one-third seemed to prefer nintedanib over pirfenidone.

There is a therapeutic rationale for the use of licensed 
antifibrotic drugs in acute exacerbations of IPF, including those 
triggered by viral infections. The available antifibrotic drugs 
have broad antifibrotic activity regardless of etiology, and these 
drugs might have a role in attenuating profibrotic pathways 
in SARS-CoV-2 infection.[3] Nintedanib and pirfenidone are 
two disease-modifying drugs that have shown promise in 
clinical trials in slowing down the rate of decline in pulmonary 
function and have been approved for the treatment of IPF, 
although neither of these drugs has demonstrated significant 
improvement in symptoms or long-term survival benefit.[62] 
Given the likelihood that post-ARDS fibrosis will be relatively 
stable with slow resolution over months to years after initial 
COVID-19 disease, it seems reasonable that these agents may 
expedite recovery in those with the most severe disease.[63]

In a nonrandomized, interventional, historical control 
arm study, 30 adult patients with COVID-19 who required 

mechanical ventilation when treated with nintedanib, 
showed reduction in the number of days for mechanical 
ventilation and a lower percentage of high attenuation 
areas on HRCT (38.7% vs. 25.7%; P = 0.02). However, the 
mortality rates did not change.[64]

Nintedanib binds to the intracellular ATP pockets of receptors 
stimulated by profibrotic mediators such as platelet-derived 
growth factor (PDGF), fibroblast growth factor, TGF-β, and 
vascular endothelial growth factor. This blocks profibrotic 
signaling and attenuates the proliferation, migration, and 
differentiation of fibroblasts as well as extracellular matrix 
component secretion.[65] Nintedanib has extremely low 
bioavailability at 4.7% when administered orally due to 
first-pass metabolism. Major side effects of nintedanib include 
hepatitis, diarrhea, nausea, vomiting, heart attack, stroke, 
bleeding problems, and gastric or intestinal perforation.

Pirfenidone is a relatively older drug which downregulates 
the effects of TGF-β, PDGF, connective tissue growth factor, 
and tumor necrosis factor-alpha. It also scavenges reactive 
oxygen species and downregulates angiotensin-converting 
enzyme-2 (ACE-II) receptor apart from having potent 
anti-inflammatory effects.[54]

Prospective, randomized clinical trials of these drugs in 
patients with post-COVID ILD are warranted. Several 
ongoing RCTs are investigating the role of glucocorticoids 
and antifibrotics agents, namely pirfenidone and 
nintedanib in acute COVID-19 as well as post-COVID-19 
ILD (ClinicalTrials.gov identifies; NCT04657484, 
NCT04653831,  NCT04282902,  NCT04607928, 
NCT04856111, NCT14541680, NCT04338802, and 
NCT04619680). The results from these trials are 
eagerly awaited and might enlighten us on the benefit 
of glucocorticoids and antifibrotics (or the lack of it) in 
treating patients with post-COVID ILD. Choice of drug 
should be determined by factors such as cost, adverse 
events, and the risk of drug interactions. Pirfenidone is 
a lot cheaper than nintedanib, although the prices have 
come down significantly. Nintedanib should be given 
carefully in patients having an increased risk of bleeding 
and on anticoagulants. The adverse effects of both drugs 
are quite similar (pirfenidone is known to cause nausea, 
rashes, dyspepsia, skin photosensitivity, and elevated 
liver function values; nintedanib is known to cause 
diarrhea, nausea, elevated liver function values, and upper 
respiratory tract symptoms).

Summary/Recommendations
There is very little to choose between nintedanib and 
pirfenidone for the treatment of post-COVID-19 ILD, 
although both drugs are not yet licensed for this condition. 
A few clinical trials are currently investigating the efficacy 
of these drugs in post-COVID-19 ILD. We will have to wait 
until then to make any recommendations.

Question 9: What should be the duration of antifibrotic 
drugs for the management of post-COVID-19 ILD?
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Sixty percent of the expert group members said they would 
use antifibrotic drugs for up to 6 months, and one-third 
said they would use it for between 8 and 12 weeks. There 
was no overall consensus on the duration of treatment 
with post-COVID-19 ILD.

Summary/Recommendation
In the absence of any scientific data regarding the 
duration of use of antifibrotic drugs in the treatment of 
post-COVID-19 ILD, no conclusive recommendation can 
be made. However, based on experience with other fibrotic 
lung diseases, they may be given for at least 2 months, 
although it may be extended for up to 6 months, but this 
needs to be decided on a case-to-case basis.

SUMMARY AND CONCLUSIONS

As the COVID-19 pandemic shows signs of waning after 
creating a global havoc for almost 2 years, it is imminent 
that we will now be faced with a large and growing number 
of patients with chronic post-COVID-19 lung sequelae. The 
risk factors for this condition include moderate-to-severe 
acute disease, age >50 years, intensive care unit stay 
with lengthy mechanical ventilation, chronic tobacco 
smoking, or chronic alcohol intake. Fibrotic lung disease 
has been shown to occur both during the acute stage of 
the disease as well as in the post-COVID 19 pneumonia 
stage. The interstitial lung changes that occur in 
post-COVID-19 patients fortunately resolve spontaneously 
and gradually in a large number of infected people, 
especially those who had the mild-to-moderate severity of 
the disease. However, a substantial number of patients will 
either have a static form of fibrotic lung disease or even 
a progressive type accompanied by rapid deterioration of 
lung function and even death.

The EWG recommended that the term post-COVID-19 
pulmonary fibrosis is not appropriate because the term 
“fibrosis” implies a “permanent” nature, which is not 
the case in most patients with post-COVID-19 fibrotic 
lung disease. Post-COVID-19 ILD is a more appropriate 
terminology. Although post-COVID-19 ILD is known to 

resolve spontaneously in most cases, it does not happen 
in all patients and is therefore not a completely reversible 
form of the disease. The burden of post-COVID-19 ILD 
is estimated to be high and grow with time. The EWG 
recommended that antifibrotic drugs may be used to 
prevent pulmonary fibrosis or on compassionate grounds 
in a specific group of patients. Continued presence of 
respiratory symptoms and hypoxia, despite 2–4 weeks 
of treatment with systemic steroids, or presence of 
honeycombing, traction bronchiectasis, and distorted 
lung architecture were strong indications to consider the 
use of antifibrotic drugs. The presence of a high computed 
tomography score but mild symptoms and normal oxygen 
saturation are not indications for starting antifibrotic 
drugs. Although the expert group agreed that antifibrotic 
drugs should be used in the early course of the disease, 
the timing varied from immediately (ICU admission) to 
up to 4 weeks. There was no consensus on how long the 
antifibrotic drugs be given for, although most members 
agreed to using them for between 4 and 8 weeks, but less 
than 6 months, although the duration needs to be decided 
on a case-to-case basis. Both pirfenidone and nintedanib 
were equally good, although one-third of the expert group 
members believed nintedanib was better. Although the 
anti-inflammatory effects of antifibrotic drugs are known, 
this was not perceived to be an advantage to use them 
during the early course of the disease, as the evidence 
to support this was lacking.

As new knowledge will continue to grow in this field, 
the evidence base will grow stronger to help us make 
informed decisions on the use of antifibrotic drugs in the 
management of post-COVID ILD. We EWG members may 
be biased in their viewpoints based on personal experience 
over time, but until new scientific evidence emerges, the 
readers may find the recommendations made by the EWG 
useful to make appropriate decisions in their clinical 
practice.
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