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COVID-19 is a pandemic that has crippled the lives of people globally. Initially started in Wuhan, China and rapidly taking the 
whole world in its grip. Although the major portion of the world has fought successfully but as patients recover, we are bound to 
see post-COVID sequelae of one kind or another. One of such sequelae is post-COVID pulmonary fibrosis, a recently recognized non-
infectious complication with definite upcoming literature. This review focuses on the upcoming literature, the possible pathogenesis, 
the risk factors causing it and the future strategies on post-COVID pulmonary fibrosis.
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Abstract

Introduction

COVID-19 pandemic has affected people in all aspect of lives. This pandemic has been rated as one of the worst in centuries. As the 
cases of COVID-19 are declining in the major parts of the world, we are now stepping into an era where physicians will have to counter 
post-COVID-19 sequelae. Broadly classifying, the sequelae can be infectious which includes bacterial and fungal infections and non-infec-
tious which includes pulmonary fibrosis and neuropsychiatric complications.

Post-COVID lung fibrosis is one of the irreversible insult to the lungs seen with previous Corona virus infections. Follow up chest ra-
diographic findings in Middle East respiratory syndrome coronavirus (MERS-CoV) showed 33% of the patients developing pulmonary 
fibrosis and cases of pulmonary fibrosis were also seen in patients recovering from SARS-CoV [1,2]. 

The findings of diffuse alveolar damage and thrombosis have already been reported in post-mortem series of patients with COVID-19 
[3,4]. Cryobiopsies done in a series of patients who expired in intensive care unit of COVID-19 showed obliteration of airspace, prolifera-
tion of fibroblasts and micro-honeycombing [5]. Hence it is being rightly anticipated that fibrotic lung disease will be seen post-COVID 19.

Pathogenesis

Pulmonary fibrosis is a multifactorial insult, various causes of which have been defined. They include activation of polypeptides which 
causes inflammation that causes proliferation of fibroblasts, certain genetic factors, aging and viral infections [6]. Deposition of collagen 
in excessive amount has also been linked to the development of fibrosis in some texts [7,8]. Mechanisms described in patients who devel-
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oped pulmonary fibrosis after being managed for SARS Corona virus are TGF-β activation and Angiotensin-converting enzyme. Angioten-
sin-converting enzyme 2 (ACE2) has been described to play a protective role in the development of pulmonary fibrosis hence deficiency 
of ACE2 can further exacerbate pulmonary fibrosis [9]. SARS-CoV2 is a single stranded RNA virus of Coronaviridae family belonging to β 
genera along with two other viruses which were previously responsible for epidemics namely SARS-CoV and MERS-CoV. SARS-CoV-2 also 
shares sequence identity with SARS-CoV and MERS-CoV [10,11]. Some viral infections have already been linked with the development 
of idiopathic pulmonary fibrosis of which Hepatitis C Virus, Adenovirus, Human Cytomegalovirus, Epstin-Barr Virus (EBV) are the few 
known ones [12]. Among the viruses, EBV has been the most notorious one as far as pulmonary fibrosis is concerned. It was found in the 
bronchoalveolar lavage fluid and in DNA of lung tissue of patients with IPF [13,14]. Moreover, EBV and SARS CoV-2 also have similarities in 
their structure. Both being enveloped with outer spikes [15,16]. Follow up imaging of MERS-CoV and SARS- CoV have shown fibrosis and 
with similarities in structure of SARS-CoV-2 with SARS-CoV, MERS-CoV and EBV, it is highly likely that post-COVID-19 pulmonary fibrosis 
will be seen as more patients continue to recover. 

Literature on post-COVID-19 pulmonary fibrosis

There is not much data on the long-term sequelae of COVID-19 but there are a few case series in literature review on post-COVID 
pulmonary fibrosis. Pan., et al. and Zhou., et al. studied the imaging features of patients with COVID-19 and found that 17.5% and 33.9% 
of patients developed fibrotic changes respectively [17,18]. H. F. Schwensen., et al. reported a case of an elderly female who was managed 
in intensive care COVID-19 unit and later expired. Autopsy showed fibrotic changes along with honey-combing [19]. Federica Grillo et al 
also described a series of eight patients who showed fibrotic lung parenchymal remodeling on cryobiopsy [5]. C Jing-Yu., et al. reported 3 
cases of lung transplantation of post ARDS fibrosis after COVID-19 [20]. Mogot Combet., et al. described a case of a 38 years old gentleman 
who rapidly developed pulmonary fibrosis with in a duration of 10 days [21]. Hence looking at this limited available literature and past 
experience from SARS and MERS, it can be presumed that this sequelae of COVID-19 will be increasingly seen.

Important risk factors for post-COVID-19 pulmonary fibrosis

Although limited evidence is available in the literature, some important factors which presumably have a very critical role in the de-
velopment of post COVID fibrosis has been recognised. Firstly, aging is an important factor. Other fibrotic lung diseases like IPF has also 
shown its occurrence in individuals who are above 65 and rarely occurs below the age of 50 [22]. Studies have also shown that patients 
who developed pulmonary fibrosis after SARS and MERS also had advancing age [1,23]. 

Secondly, disease severity is also an important cause. Patients with severe COVID pneumonia are more prone to developing fibrosis. 
Factors like increased C-reactive protein and lactate dehydrogenase (LDH), lymphopenia and lymphocytosis have an important correla-
tion with disease severity [24]. Elevated LDH levels have previously shown a correlation with development of pulmonary fibrosis in 
patients treated for SARS-CoV and MERS-CoV [1,23].

Thirdly, duration of treatment is also an important factor. Patient whose treatment duration is more with prolonged ICU stay requiring 
mechanical ventilation are more susceptible of developing fibrosis. Patients with ICU stay have more severe disease with ARDS and pos-
sibility of ventilator induced lung injury, all of which contribute in the development of fibrosis [25,26].

Unanswered questions and the way forward

Many questions are still unanswered and needs long term follow-up studies; For example, how much will this fibrosis affect the quality 
of lives of survivors? Will risk factors, like longer duration of treatment and severity have an effect on the development and progression of 
fibrosis? With what pace will this fibrosis progress? Will it be as progressive as IPF? and finally what will be the role of anti-fibrotic agents 
in the management of post-COVID fibrosis? [27]. 
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Conclusion

Post COVID pulmonary fibrosis is increasingly recognized as a non infectious sequelae of COVID pneumonia. As the time passes, more 
literature is coming that highlights the various pattern, pathogenesis and treatment options for this complication. As a physician one 
should take into account possibilities of this long term sequelae of COVID-19 and once diagnosed proper follow up should be taken into 
account so that early management can be initiated. 
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