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The extent, severity and impact of long-term 
respiratory complications of covid-19 is not yet 
fully explored, but early data shows that many 
survivors persistent respiratory symptoms months 
after their initial illness. Potential post-covid-19 
problems include chronic cough, fibrotic lung 
disease, bronchiectasis and pulmonary vascular 
disease.1 

The evidence for these sequelae is derived from 
our current experience of covid-19 along with 
extrapolation of past data from SARS-CoV 1 
outbreak and patients with ARDS due aetiology 
other than covid.2 It is reported that approximately 
30% of people with SARS or MERS had long-
term respiratory abnormalities after their acute 
illness.2  

In the Beijing study on SARS, 71 patients 
underwent serial computed tomography from 2003 
to 2018. Parenchymal abnormalities (ground glass 
opacity and “cord-like consolidation”) were noted 
in 27 patients (38%), but after 12 months these 
generally occupied less than 10% of the lung. 
Investigators noted that the degree of functional 
impairment was disproportionate to the extent of 
physiological impairment and concluded that 
muscle weakness due to deconditioning was a 
contributing factor.3,4 

Lung injury in covid-19 is mostly a result of 
maladaptive immune responses leading to 
excessive cytokine release. Results from a recent 
Greek study reveal that patients with covid-19, 
who developed severe respiratory failure, display 
hyper-inflammatory responses with features of 

either immune dysregulation or macrophage 
activation syndrome.5 The pathogenesis of post-
covid pulmonary fibrosis includes dysregulated 
release of matrix metalloproteinases during the 
inflammatory phase of adult respiratory distress 
syndrome (ARDS) causing epithelial and 
endothelial injury with unchecked 
fibroproliferation. There is also a vascular 
dysfunction which is a key component of the 
switch from ARDS to fibrosis, with vascular 
endothelial growth factor and cytokines such as 
interleukin-6 and tumor necrosis factor alpha 
being implicated.6  

Current data shows that about 40% of patients 
with covid-19 develop ARDS, and 20% of ARDS 
cases are severe. It is still too early to comment 
about the exact prevalence of post-covid-19 
fibrosis, but early analysis from patients with 
covid-19 on hospital discharge suggests that more 
than a third of recovered patients develop fibrotic 
abnormalities. Additionally, 47% of patients had 
impaired diffusing capacity of the lungs for carbon 
monoxide (DLCO) and 25% had reduced total 
lung capacity (TLC). This seemed even worse in 
patients with severe disease.7,8 In a study of 62 
patients by Zhou et al., pulmonary  fibrotic 
changes were noted in 21 (33.9%) patients, and it 
was more likely to occur in advanced-phase 
disease (8-14 days after the onset of symptoms) 
than early phase of the disease (≤7 days after the 
onset of symptoms).9 

Long-term outcomes of covid-19 vary from person 
to person, as many patients have various degrees 
of pre-existing comorbidities. As pulmonary 



fibrosis is a sequelae of pulmonary inflammation 
in covid-19, treatment often targets inflammation. 
High dose steroids were given routinely prescribed 
to many patients with SARS CoV-1, and this 
might partly explain the limited incidence of 
fibrosis observed.4 The benefit of dexamethasone 
in severe covid-19 has recently been established, 
but treatment did not improve acute outcomes 
among patients with milder disease, but it is still 
too early to comment on the long-term effects of 
steroid on post-covid-19 pulmonary fibrosis.10 
Pirfenidone and nintedanib are the two approved 
antifibrotic drugs that are both effective in 
attenuating the rate of lung function decline and 
are widely considered to improve life expectancy 
in patients with IPF.11,12 The use of antifibrotic 
therapies could also be under consideration in 
post-covid pulmonary fibrotic disease, but it is still 
too early to make a firm recommendation. The 
current literature suggests that, any potential 
antifibrotic intervention should be considered 
within the first week of ARDS onset so as to be 
more effective.13 

British thoracic society has published guidance for 
respiratory follow-up of covid-19 pneumonia. For 
all patients with covid-19 pneumonia who required 
admission in ICU or HDU, follow-up clinical 
respiratory assessment should be done 4-6 weeks 
after discharge, and a follow-up chest X-ray 
(CXR) should be done at 12 weeks. If there are no 
abnormalities in CXR, no further evaluation is 
needed. If CXR is not cleared satisfactorily, full 
pulmonary function evaluation should be done. If 
there are persistent CXR changes and/or evidence 
of physiological impairment is found, a pre-
contrast high resolution volumetric CT and a CT 
pulmonary angiogram (CTPA) should be done to 
assess for the presence of both interstitial lung 
disease and pulmonary emboli. For patients with a 
mild to moderate clinico-radiological diagnosis of 
covid-19 pneumonia not requiring ICU or HDU 
care, respiratory follow up at 4-6 weeks is not 
needed; patients should be evaluated by CXR at 12 
weeks and thereafter managed accordingly.14 

Pulmonary fibrosis as sequelae of covid-19 
pneumonia is a cause for global concern. Further 
research is needed to develop optimum 

management protocol and to predict the long-term 
outcome. 
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