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Introduction 
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Post COVID

• Post acute sequelae of SARS-CoV-2 infection (PASC)

• Post intensive care syndrome (PICS)

• Long COVID

• Discharge is not the end of treatment
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Post COVID …….. 
1. Pulmonary fibrosis 

2. Pulmonary ILD

3. Pulmonary diffuse parenchymal lung disease (PDPLD)

4. Pulmonary sequel 
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• Fibroblast 

• Lymphocyte

• Collagen 

• …..

• Is it due to ARDS  or pneumonia?
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Pathogenesis 



The SARS-CoV-2 virus may induce lung fibrosis by at least four 
proposed mechanisms:

1. COVID-19 ARDS causing lung fibrosis 

2. Mechanical stretch of alveolar epithelial cells during MV

3. Excess oxygen-free radicals due to prolonged use of high oxygen

4. Viral-induced lung fibrogenesis

• Virus-induced alveolar epithelial cell lung injury

• Abnormal immune response 

• Direct stimulation of TGF-b
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Pathogenesis 



Diffuse alveolar damage occurs in COVID-19-associated ARDS, 
which is characterized by:

1. Exudative phase with edema, hyaline membrane formation, 
and interstitial acute inflammation

2. Organizing phase with loose organizing fibrosis mostly within 
the alveolar septa and type 2 pneumocyte hyperplasia.

3. Potential fibrotic stage which can either resolve completely or 
progress to fibrosis
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Pathology 
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Pathology 
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Pathology 
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Diagnosis of fibrosis
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 Imaging 

spontaneous complete resolution of the radiological fibrosis over a 
period of time in a lot of pt …..

PFT

DLCO

Pathology 

Biomarkers 



Diagnosis of fibrosis
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• it is still difficult to evaluate which findings represented CT 
features of permanent fibrotic lung disease or CT features of 
slowly resolving organizing pneumonia

• sensitivity of CT for detecting histopathological fibrosis was 
100% (66.4%–100%), but the specificity was only moderate 
66.7% (41%–92.3%)

Ball L. Int J Mol Sci. 2021



CT scan
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• Definitive radiologic signs of lung fibrosis include:
• Architectural distortion 

• Traction bronchiectasis

• 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 and during follow-up.

• radiological signs of fibrosis on CT 
• Not always be associated with increased collagen deposition, 

• could be reversible and that the respiratory function might 
improve with time after recovery.



CT scan
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Follow-up CT scans categorize as: 

• Resolution      55%

• residual non-fibrotic abnormalities : GGO , NSIP , OP    38%

• residual fibrotic abnormalities:

( subpleural reticular opacities, traction bronchiectasis, 
honeycombing, and signs of volume loss) 4-6%



CT scan  
organizing pneumonia
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CT scan  
organizing pneumonia
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CT scan  
Tractionalbronchiectasis
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CT scan
sub pleural band 
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CT scan
Fibrodystruction
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• Based on your experience, what proportion of post-COVID-19 
pneumonia patients develop post COVID-19 ILD?

1. 5-10%

2. 10- 20%

3. 20- 30%

4. >30%
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Prevalence  



• What percentage of the lesion remains on the CT scan after 6 
months?

1. 1-5 %

2. 5-10%

3. 10- 20%

4. 20- 30%

5. 30- 40%
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Prevalence  



• About 25% of patients who survive ARDS will manifest 
evidence of restrictive lung disease on pulmonary function 
tests (PFTs) in the next 6 months from diagnosis

• residual CT lung abnormalities in 23–72% COVID-19 survivors 
6 months after the disease

• frequency of CT features suggestive of lung fibrosis have been 
variously reported at 3 to 6 months, ranging from 1% to 70%
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Prevalence 



Risk factors associated with post-COVID-19 ILD:

• Age more than 50 years

• Increasing severity of COVID-19 pneumonia

• Increased length of ICU stay 

• Use of mechanical ventilation

• Smoking

• Chronic alcoholism
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Prevalence  
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5-7 month follow up
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PFT
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PFT
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Wu, Xiaojun The Lancet. Respiratory medicine vol. 9,7 (2021):



PFT
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Treatment 
• Anti-inflammatory  and Anti fibrotic   for :

• Prevention

• treatment
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Treatment 
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Fibrosis 
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Treatment 
• Some of the newly studied antifibrotic drugs target different 

molecules of the TGF-β pathway including

• ɑvβ6 integrin 

• PLN-74809 

• Galectins

• Recent experimental data support the potential mechanism of 
these novel drugs in preventing the COVID-19 infection, based 
on the structure of SARS-CoV-2 spike proteins, particularly the 
Arg-Gly-Asp integrin-binding domain and the N-terminal 
galectin fold
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Treatment 



• Pirfenidone inhibits TGF-β-induced fibronectin synthesis and has 
antifibrotic and antiinflammatory properties, 

• Nintedanib
• Approved by FDA for IPF treatment
• Inhibiting the cascades of fibroblasts and myofibroblasts
• reduces the decline of FVC in IPF
• Benefits seen by four to six weeks.

• SENCIS trial, has shown that subjects with systemic sclerosis-
associated ILD (SSc‐ILD) have a clinically relevant benefit on the 
progression.

• Both drugs, approved in by the FDA in 2014, have different 
mechanisms of action that attenuate the rate of lung function 
decrease and enhance life expectancy 42

Treatment 
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Review ….. 



Challenge …
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• Between Pirfenidone and Nintedanib, which antifibrotic
drug are you more likely to use?

• At what point of time are you likely to start them?

• What should be the duration of antifibrotic drugs for the 
management of post-COVID-19 ILD?



Practice 
Suitable for anti fibrotic:

1. Symptomatic

2. Presence of traction bronchiectasis, honecombing and 
distorted lung architecture on HRCT 

3. Requiring oxygen after 4 weeks 

Not Suitable for anti fibrotic :

1. Symptomatic patients not requiring oxygen

2. a lone high CT radiology score .

might be candidates for anti fibrotic drugs.

• Progressive decrease of lung function 

• worsening radiological signs of fibrosis 46
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• If you agree to use antifibrotic drugs for post-COVID ILD, at 
what point of time are you likely to start them?



Practice 

Do patients need to be screened for ILD?

• Clinical evaluation 

• PFT

• 6MWT

• Imaging 
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Alternative Treatment
• Lung transplant

• Pulmonary Rehabilitation
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Transplant
• multicenter study of successful lung transplant procedures in 11 out 

of 12 critically ill COVID-19 patients who had not recovered even 
after proper medical management and were at high risk of dying.

• On the 30th-day post-surgery, 100% of the patients were alive

• 11 out of 12 remained alive and recovering well after a median 
follow-up of 80 days (32-160)

• They suggested a transplantation decision for patients :

• who would probably not survive

• younger than 65 years old

• no pre-existing comorbidities or manageable comorbidities 50

Lancet Respir Med. 2021;9:487–497



pulmonary rehab.
• pulmonary rehabilitation could improve physical and 

psychological conditions, including exercise training, 
education, and behavioral changes
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Arch Phys Med Rehabil. 2021 ; systemathic reviewe



pulmonary rehab.
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Effect of PR vs usual care on health related quality of life after 
intervention

Reina-Gutiérrez, A Systematic Review and Meta-analysis. Archives of physical medicine and 

rehabilitation 2021.03.035



pulmonary rehab.
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Effect of PR vs usual care on dyspnea life after intervention

Reina-Gutiérrez, A Systematic Review and Meta-analysis. Archives of physical medicine and 

rehabilitation 2021.03.035



pulmonary rehab.
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Effect of PR vs usual care on exercise capacity after intervention

Reina-Gutiérrez, A Systematic Review and Meta-analysis. Archives of physical medicine and 

rehabilitation 2021.03.035




