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Abstract: Pulmonary fibrosis as a possible 
consequence of a post-infectious condition 
caused by the SARS-CoV-2 virus in COVID-19 
disease has been the subject of several studies. 
The analysis of imaging tests and their 
correlation suggestive of pulmonary fibrosis 
has been described in several of these studies. 
This article is a research with a qualitative 
approach and descriptive character through 
an integrative literature review. The databases 
used in this research were the Virtual Health 
Library (VHL), National Library of Medicine 
(PubMed) and Directory of Open Access 
Journals (DOAJ). The search for articles was 
performed using the descriptors: “Covid-19” 
and “Pulmonary Fibrosis”. Inclusion and 
exclusion criteria were: open access articles, 
clinical trial, journal article, articles published 
in Portuguese, Spanish, English, age group 
including elderly males over 45 years of 
age, clinical trials, randomized or non-
randomized, articles originals, case-control 
studies, cohort studies and articles published 
in the period 2020 to 2021. The results of 
pulmonary findings in imaging exams are 
highly suggestive of pulmonary fibrosis, 
according to several researchers, however, 
there was still no final conclusion until the 
moment. There is a need, then, for more 
studies on the subject to prove it.
Keywords: Covid-19, Pulmonary Fibrosis.

INTRODUCTION
The new SARS-CoV-2 coronavirus virus 

became known to cause numerous atypical 
respiratory disorders in the Hubei province of 
Wuhan, China, in December 2019. This virus 
has a genetic code made up of positive-sense, 
single-stranded RNA, surrounded by an 
extracellular membrane that contains a series 
of peak glycoproteins similar to a crown. This 
term “corona” translates, in Latin, into corona, 
relating its thorn coating that approached 
a structure in the shape of a crown, seen by 

electron microscopy. Coronaviruses have 
caused disease in humans since the late 1960s. 
Seven strains of human coronaviruses have 
been identified, four of which stand out for 
their upper respiratory tract infection and 
mild symptoms. The other three stand out 
for causing serious diseases of the lower 
respiratory tract, such as: MERS-CoV 
(Middle East Respiratory Syndrome), SARS-
CoV (Severe Acute Respiratory Syndrome) 
and SARS-CoV-2 (COVID-19) ( POLLARD, 
2020).

Pulmonary fibrosis belongs to a group of 
chronic and fatal interstitial lung diseases that 
affect mainly elderly and middle-aged people. 
The most common histopathological features 
are fibrosis and changes in favor of honey in 
the subpleural and basement membranes, in 
addition to extracellular matrix (ECM) and 
collagen deposition around the fibrotic foci. 
Pulmonary fibrosis structurally modifies the 
lung with great damage that compromises 
pulmonary diffusion and ventilation, often 
with incompatibility for life. The most 
common type is idiopathic pulmonary 
fibrosis, whose average survival is only two 
to four years. Therefore, it is a serious disease 
that threatens human health. Diagnosis 
can be made through clinical history, high-
resolution computed tomography (HRCT), 
clinical manifestations, bronchoscopy and 
lung biopsy, and pulmonary function tests 
(WU, 2020) (AESIF, 2021).

Several studies are being carried out, but still 
without conclusive results, regarding the proof 
of the capacity of SARS-CoV-2 to provoke 
massive inflammation, including a cytokine 
storm, a fibroblastic activation and increase of 
extracellular matrix components, extracellular 
matrix metalloproteinases (MMPs), in 
addition to tissue inhibitors of MMPs, 
which neutralize caused by inflammation, 
including proteases, in addition to other 
effector molecules (WIGÉN, 2020) (SHAH, 
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2021). There are still no solid conclusions 
about the existence of a relationship between 
Covid-19 and pulmonary fibrosis. Thus, this 
review aimed to analyze pulmonary fibrosis 
as a long-term side effect after post-Covid-19 
conditions. Thus, evaluating the presence of 
pulmonary fibrosis caused by Covid-19 (LI; 
SHEN, 2021).

METHODOLOGY
This is a bibliographical research with 

a qualitative approach and descriptive 
character through an integrative literature 
review. The databases used in this research 
were the Virtual Health Library (VHL), 
National Library of Medicine (PubMed) and 
Directory of Open Access Journals (DOAJ). 
The search for articles was performed using 
the descriptors: “Covid-19” and “Pulmonary 
Fibrosis” using, for this, the Boolean operator 
“and”. The descriptors used were mentioned 
only in the English language and can be found 
in the Health Sciences Descriptors (DeCs). 
This literature review was carried out through 
the following steps: establishing the theme; 
definition of eligibility parameters; definition 
of inclusion and exclusion criteria; verification 
of publications in databases; examination 
of the information found; analysis of the 
studies found and presentation of the results. 
Among the filters used in the research are the 
following: free access articles, clinical trial 
and journal article, in addition to articles 
published in Portuguese, Spanish, English 
and age group, including elderly males over 
45 years of age. All clinical trials, randomized 
or non-randomized, original articles, case-
control studies and cohort studies were also 
included. Inclusion and exclusion criteria were 
defined; articles published in the period 2020 
to 2021 were used as inclusion criteria. The 
exclusion criteria defined are literature review 
articles, meta-analysis and abstracts. All 
articles that were in duplication when selected 

by the inclusion criteria were excluded, they 
were excluded from this duplication. All other 
articles that were excluded were not in the 
context addressed, fleeing the objective of 
the theme about Covid-19 and Pulmonary 
Fibrosis.

RESULTS
After the association of all descriptors in 

the search bases, 654 articles were found. We 
found 31 articles in the Virtual Health Library, 
608 articles in the PubMed database and 15 
articles in the DOAJ database. After applying 
the inclusion and exclusion criteria, seven 
articles from the VHL, 17 articles from the 
PubMed database and three articles from the 
DOAJ were selected. Of which, two articles 
were excluded for being duplicated between 
the PubMed and BVS platforms and one 
article was removed for being in duplication 
on the DOAJ and BVS platforms, totaling 25 
articles for a complete analysis (ALARCÓN, 
2021) (ZHAO, 2021).

The results of the studies were evaluated 
and selected and a comparative table was 
constructed, consisting of the number of 
individuals studied, year of publication, 
main pulmonary findings in laboratory and 
imaging tests, as shown in table 1 below (HU, 
2020) (ZOU, 2021).

Of the 25 articles, all had some degree 
of fibrosis. The greater the severity of the 
disease caused by Covid-19, the greater 
the degree of fibrosis. The most common 
findings include: inflammatory infiltrate, 
hemorrhage, subpleural lines, consolidation, 
banding opacity, ground-glass opacity, and 
disseminated hyaline membrane. Less than 
10% of cases presented with only pulmonary 
fibrosis. Between 80-90% of cases, pulmonary 
fibrosis was accompanied by other pulmonary 
findings (LI; SCHNEIDER, 2021) (ZHOU, 
2020).
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AUTHOR - YEAR - NUMBER - LUNG FINDINGS - AGE

Aesif S., et al10 2020 3 frosted glass opacities, solid. and fibrosis. 46-57

Alarcon J., et a l11 2021 15 consolidation, fibrosis 43-88

Ball L., et al12 2021 10 frosted glass and fibrosis 60-77

Roquetallade., et al13 2021 287 inflammation and fibrosis 54-71

Ducloyer M., et al14 2020 1 fibrosis, consolidation 75

Fang Y., et al15 2020 12 consolidation, fibrosis 35-74

Francone M., et al16 2020 130 inf. Inflammatory, fibrosis 27-90

Froidure A., et al17 2021 134 subpleural lines, Banding opacity and fibrosis 53-68

Hu Z., et al18 2020 102 suppleural lines, fibrosis 70-95

Li X., et al19 2021 462 inf. Inflammatory, fibrosis 35-65

Lia Y., et al20 2021 300 hemorrhage, fibrosis, ground glass 40-65

Merdiji H., et al21 2021 22 fibrosis 63-74

Peng D., et al22 2021 113 frosted glass opacities, fibrosis 20-75

Picchi G., et al23 2020 2 consolidation and fibrosis 63-88

Radermecker C., et al24 2020 4 inflammation, hemorrhage and fibrosis 51-73

Schuliang Z., et al32 2020 195 consolidation, fibrosis 56-76

Shang Y., et al25 2020 307 frosted glass, fibrosis 33-55

Shi P., et al26 2020 134 34-58

Uememura Y., et al27 2021 60 subpleural lines, fibrosis 62-80

Wu J., et al28 2020 27 subpleural lines, fibrosis 38-79

Wu M., et al29 2020 9 m. disseminated hyaline, inf. inflammatory and fibrosis. 51-86

Xue M., et al31 2021 289 consolidation, fibrosis 41-69

Yang J.,et al30 2021 85 subpleural lines, fibrosis 29-51

Zou N., et al33 2021 284 inf. Inflammatory, fibrosis 48-56

Table 1 - Characterization of articles according to year of publication, number of individuals studied and 
main pulmonary findings in laboratory and imaging tests.



5
International Journal of Health Science ISSN 2764-0159 DOI 10.22533/at.ed.15921301110

DISCUSSION
Several mechanisms have been suggested 

in the genesis of pulmonary fibrosis in patients 
with COVID-19, some suspect the ability of 
the SARS-CoV-2 virus to interact with the 
Angiotensin-2 Converting Enzyme (ACE-2), 
present in large quantities in the lung, and 
which is increased in individuals infected with 
SARS-CoV-2 (FANG, 2020) (UMEMURA, 
2021). ACE-2 would, therefore, function as a 
receptor for the virus. Physiologically, ACE-
2 promotes the conversion of Angiotensin-1 
into Angiotensin-2. Angiotensin-2, in turn, 
participates in the process of pulmonary 
remodeling and fibrosis, promoting the 
expression of transforming growth factor-
beta-1, a pro-fibrotic cytokine that converts 
fibroblasts into myofibroblasts, depositing 
collagen in lung tissue (YIM, 2021) (SHANG, 
2020) (WU, 2020).

Several studies on Covid-19 analyzed 
patients who showed radiographic changes 
consistent with pulmonary fibrosis, in addition 
to characteristic findings in histopathology 
(ROQUETAILLADE, 2021). Some authors 
classify pulmonary fibrosis resulting from 
post-covid-19 infection, based on radiological 
criteria, based on extensive and persistent 
fibrotic changes, such as parenchyma bands, 
irregular interfaces, reticular opacities and 
traction bronchiectasis with or without 
honeycombing (FRANCONE, 2020). Other 
studies show, through computed tomography, 
immediate extensive pulmonary fibrosis. 
In 131 lung samples from individuals with 
covid-19, three histological patterns of 
lung injury were identified and often found 
overlapping: epithelial, vascular, and fibrotic. 
In an autopsy study, it was concluded that the 
pattern of fibrosis was seen more commonly 
and typically showed fibrosis of the alveolar 
duct or diffuse thickening of the alveolar walls 
(AMBARDAR, 2021) (MERDJI, 2021).

Other studies also suggest that chest 
computed tomography findings, such 
as bronchovascular bundle distortion, 
fibrotic bands, architectural distortion, and 
interlobular septal thickening, are suggestive 
of pulmonary fibrosis caused by Covid-19 
(ALI, 2021).

A subgroup of patients, after three months 
of SARS-CoV-2 infection, had abnormalities 
on computed tomography, which included 
ground-glass opacity and subpleural bands 
(PICCHI, 2020). Six months after infection, 
the ground-glass pattern resolved, but there 
was persistence or development of changes 
suggestive of pulmonary fibrosis, such as 
reticulation with or without a distortion of 
the lung parenchyma (YANG, 2021). Another, 
more recent analysis with 118 infected patients 
diagnosed with moderate or severe pneumonia 
by SARS-CoV-2, adopting a stricter definition 
of fibrotic changes, found fibrotic-like changes 
in 72% of cases (SOLOMON, 2021) (BALL, 
2021).

In a case study of two patients, findings 
suggestive of pulmonary fibrosis were also 
found after three weeks of symptoms in 
mild, moderate and severe disease (SHI, 
2020). Changes suggestive of pulmonary 
fibrosis were: irregular areas of subpleural 
and perilobular consolidation, ground-glass 
pattern with fibrotic changes, interstitial 
thickening, traction bronchiectasis and 
subpleural bands (PENG, 2021). In another 
case study with three patients, two had 
post-covid-19 pulmonary fibrosis. Findings 
suggestive of pulmonary fibrosis were as 
follows: subpleural bands, residual ground-
glass opacity, and fibrotic changes. According 
to this study, pulmonary fibrosis associated 
with pneumonia caused by COVID-19 has 
a spectrum that can range from fibrosis 
associated with organizing pneumonia to 
severe acute injury, progressing to generalized 
fibrotic change in the lung (RAI, 2021) 
(DUCLOYER, 2020).
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CONCLUSION
Post-Covid-19 pulmonary fibrosis appears 

to be a pulmonary complication present in 
most cases of SARS-CoV-2 infection and may 
persist for a long period of time. It can therefore 
be deduced from all imaging findings that 
pulmonary fibrosis may indeed be present 
and that it is a very common pulmonary 
complication in Covid-19 cases and therefore 
attention must be payed and further studies 
to in order to better understand it and avoid, 
as much as possible, its consequences in 
individuals infected with Sars Cov-2. In 
addition to the need to prove the association 
of COVID-19 and pulmonary fibrosis.
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