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Abstract 
Background: COVID 19 is found to be associated with many long-term post COVID complications. Among these complications 
pulmonary fibrosis was identified to be one. Even though the number of patients suffering up lung fibrosis post COVID is not known 
accurately, a study had shown that half of the patients participating in their study developed fibrosis after discharge. 
Case Series: Three patients who had recovered from COVID – 19 came to the hospital with persistent and progression of symptoms. 
CT showed features of long COVID or pulmonary fibrosis. 
Conclusion: Post COVID Pulmonary Fibrosis is identified to be a rising threat to the population affected by COVID 19. High 
Resolution Computed Tomography is the vital investigation that helps in the diagnoses of COVID 19 and its sequelae, thus leading to 
a most crucial decision of taking a follow – up CT. 
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INTRODUCTION  

The novel coronavirus named SARS COV-2 (Severe Acute Respiratory Syndrome Corona Virus 2) is the root cause behind 
the disease COVID -19 (Corona Virus Disease - 19) leading to the global pandemic. The SARS COV 2 initially started in Wuhan, 
China in December 2019 and at present it has spread to every country (1). According to the COVID 19 census by the World Health 
Organization, the disease as of August 23, 2021 has affected 213.3 million people and has caused 4.45 million deaths (2). COVID 19 
is found to be associated with many long- term post COVID complications. Among these complications, pulmonary fibrosis was 
identified to be one of the most common morbid complications (3). Even though the number of patients affected by lung fibrosis post 
COVID is not known accurately, a study by Yu M et al had shown that half of the patients in their study developed fibrosis after 
discharge which was perceived in the form of irregular interface and parenchymal bands in the CT (Computerized Tomography) scan 
(4). Among the patients who developed pulmonary fibrosis, the underlying risk factors were variably attributed, namely advanced age, 
requirement of mechanical ventilation, increased disease severity and prolonged ICU (Intensive Care Unit) stay (5). We are reporting 
3 cases of post COVID 19 pulmonary fibrosis, who had persistent symptoms after recovering from COVID infection.  

 
CASE PRESENTATION 
Case 1 

A 55-year-old male patient who was a known case of type 2 diabetes mellitus for the past 5 years and on irregular 
medication, new onset hypertension for the past 2 weeks came to the hospital on 8th June, 2021.  He was tested positive for COVID 19 
and was admitted in the ICU in the month of June. The CT chest images taken in June showed multifocal areas of well-defined 
peripheral ground glass opacities with consolidation in bilateral lung fields [Figure 1a and Figure 1b] with CT severity score of 17/25 
(CO-RADS 6 category). His lab parameters were elevated random blood glucose (186mg/dl), elevated fasting blood glucose 
(222mg/dl), elevated Hba1C (9.9%), elevated C reactive protein (1.2mg/dl) and elevated direct bilirubin (0.7mg/dl). Renal function 
tests were found to be normal. He was managed in the ICU with continuous high flow oxygen support, antibiotics, steroids and 
thrombolytic agent according to the COVID management protocol. He improved in due course of 3 weeks and was discharged with 
improvement of symptoms. He had persistent post COVID symptoms like mild breathlessness and was treated conservatively.  

 
He came again after a duration of 2 months on 3rd of August with the complaints of hoarseness of voice to the ENT (Ear Nose 

Throat) department. On examination the patient was conscious, oriented, afebrile, no pallor, no icterus, no cyanosis, no clubbing, no 
lymphadenopathy, no pedal edema and no skin lesions. His vitals showed heart rate of 90 bpm, respiratory rate of 15 breathes/min, BP 
of 130/90mmHg. On systemic examination, CVS (Cardiovascular System)– S1S2+, no murmur, RS (Respiratory System) – Mid to 
late inspiratory crepitations are heard, CNS (Central Nervous System)– No Focal Neurological Deficit, Abdomen – Soft, non – tender. 
CT neck shows bilateral mild irregular thickening of the aryepiglottic fold [Figure 2]. CT thorax shows multifocal diffuse areas of 
subtle ground glass opacities with septal thickening in bilateral lung fields and subpleural bands and basal segment of the right lower 
lobe [Figure 3a and Figure 3b]. His oxygen saturation was 96% at room temperature. His lab parameters during this admission showed 
elevated fasting glucose (191mg/dl), elevated postprandial glucose (287mg/dl). All other parameters including renal function test, liver 
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function test and serum ferritin levels were found to be normal. Video Direct Laryngoscopy shows whitish exophytic lesion in the 
superior surface of the anterior two-third of bilateral vocal cord. Patient was admitted for microlaryngeal surgery with KOH 
(Potassium Hydroxide) mount and biopsy. Microbiological report was negative for fungus and the biopsy results showed 
inflammatory change. 

 
The CT shows persistent radiological findings of GGO’s (Ground Glass Opacities) and septal thickening inspite of 2 months 

post COVID suggestive of long COVID or significant post COVID pulmonary fibrosis. 
 
Case 2 

A 41-year-old male who was a known case of type 2 diabetes mellitus for the past 5 years and on regular medication was 
treated for Covid outside after being tested positive for RT PCR on 1st of May, 2021. Chest radiograph taken in the month of May 
shows bilateral diffuse airspace opacity in both lung parenchymas predominantly in lower zones [Figure 4]. The CT chest images 
taken in the month of May showed multifocal areas of ground glass opacities with early consolidation in bilateral lung fields 
predominantly lower lobes with CT severity score of 15/20[Figure 5a and 5b]. He was managed in the ICU with continuous high flow 
oxygen support, antibiotics, steroids and thrombolytic agents. He improved in the course of 1 month and was discharged. The patient 
was asymptomatic for 10 days post discharge and gradually developed breathlessness from the 11th day which was initially grade 2 
MMRC and progressed to grade 3 MMRC in a due course of 15 days. 

 
The patient came with increased breathlessness and dry cough on 2nd of August, 2021. On examination the patient was 

conscious, oriented, afebrile, no pallor, no icterus, no cyanosis, no clubbing, no lymphadenopathy, no pedal edema and no skin 
lesions. His vitals showed heart rate of 88bpm, respiratory rate of 24 breathes/min, BP of 120/70mmHg. On systemic examination, 
CVS– S1S2+, no murmur, RS – Mid to late inspiratory crepitations are heard, CNS -No Focal Neurological Deficit, Abdomen – Soft, 
non – tender.The patient was admitted in the ICU with oxygen saturation of 83% at room air. His lab parameters showed increased 
random blood sugar (347mg/dl), elevated white blood cell count (22200 cells/cu.mm), elevated erythrocyte sedimentation 
rate(110mm), elevated D-dimer(0.69ug/ml), urine glucose positive, urine protein positive and hypokalemia(2.96mmol/L). Renal 
function test and Liver function test were found to be normal. The current CT images showed diffuse ground glass densities and 
fibrotic changes with associated traction bronchiectasis involving almost all segments of lung with bilateral lower lobe predominance. 
Cavitatory consolidation noted involving apicoposterior segment of upper lobe of left lung and focal area of consolidation in the 
lateral segment of left lower lobe and with associated cystic bronchiectatic changes in left upper lobe [Figure 6a and 6b]. The CT 
shows persistent radiological findings inspite of 2 months post covid suggestive of post COVID sequelae with long term COVID 
changes. Significant development of fibrosis and traction bronchiectasis changes within the short period of time indicate that poor post 
COVID acute exacerbation of fibrosis in certain cases, even in patient without existing lung disease is one of the significant findings 
in this case.    

 
Case 3 

A 27-year-old female patient with no co-morbidities who was treated for COVID 19 outside after being tested positive for 
RT-PCR on 28th June, 2021. The CT chest images taken in the month of June shows diffuse bilateral ground glass opacities with 
minimal subtle interstitial thickening in bilateral lung fields with CT severity score of 13/25(CORADS 6 Category) [Figure 7a and 7b] 
. And there is well defined small pulmonary nodule noted in the apicoposterior segment. She was discharged after 10 days of 
treatment. The patient had breathlessness of grade 2 MMRC post discharge which aggravated gradually to grade 3 MMRC in a due 
course of 1 month. 

 
The patient came with increased breathlessness on 6th of August, 2021. On examination the patient was conscious, oriented, 

afebrile, no pallor, no icterus, no cyanosis, no clubbing, no lymphadenopathy, no pedal edema and no skin lesions. Her vitals showed 
heart rate of 86 bpm, respiratory rate of 17 breathes/min, BP of 130/90mmHg. On systemic examination, CVS - S1S2+, no murmur, 
RS – Mid to late inspiratory crepitations are heard, CNS - No Focal Neurological Deficit, Abdomen – Soft, non – tender. She was 
admitted in the ICU with oxygen saturation of 58% at room air. She was managed in ICU with high flow oxygen support, antibiotics, 
steroids and thrombolytic agents according to the COVID treatment protocol by AIIMS. Her oxygen saturation increased to 99% with 
4 to 5 litres of high flow oxygen. Her lab parameters showed elevated white blood cell count(17300cells/cu.mm), elevated serum 
ferritin levels(440ng/ml) elevated D-dimer(0.78ug/ml), elevated lactate dehydrogenase(479IU/L), elevated C reactive 
protein(4.8mg/dL), ABG abnormalities (elevated pH, pO2 and decreased pCO2), hypokalemia (2.84mmol/L), 
hypochloremia(84mmol/L), hyponatremia(122mmol/L) and hypocalcemia (0.76mmol/L). The chest radiograph taken on 6th of 
August [Figure 8] showed diffuse reticular interstitial thickening in right hemithorax, lucent interphase between left cardiac border and 
the collapsed lung and diffuse reticular interstitial thickening in left lung with a pulmonary cavity in the left upper zone. The current 
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CT images shows bilateral diffuse asymmetrical interstitial thickening with no evident ground glass densities and large pulmonary 
cavity in left upper lobe and left sided massive pneumothorax [Figure 9a and 9b]. The CT shows persistent interstitial thickening 
inspite of 1 month post covid-suggestive of post COVID pulmonary fibrosis. 
 
DISCUSSION 

The SARS COV-2 which is the causative agent of the worldwide pandemic disease COVID-19 has characteristics similar to 
that of SARS (Severe Acute Respiratory Disease) and is found to have a lesser fatality rate when compared with MERS (Middle East 
Respiratory Syndrome) and SARS. Because of less fatal clinical features COVID 19 can spread in the community at a higher rate than 
SARS and MERS (6). Among the patients who are discharged from the hospital after COVID, a significant number of patients are 
said to have symptoms thereby leading to complications post COVID in the long term. These symptoms vary anywhere from fatigue 
to severe breathlessness requiring long term oxygen therapy (7). These symptoms might be relapsing and remitting or continuous.  

 
This phenomenon of showing symptoms even weeks or months post COVID is termed as Long COVID or Post COVID 

Syndrome (3). In a study conducted in Italy it was identified that the symptoms which the patients contracted the most were fatigue 
(53.1%), worsened quality of life (44.1%), dyspnoea (43.4%) and chest pain (21.7%) (8). Pulmonary fibrosis is identified to be the 
most dreadful long-term complication that arises post COVID in patients thus leading to a permanent damage and dysfunction of the 
lungs which is irreversible (7). It affects the quality of life and leads to increased risk of mortality. 

 
Pulmonary fibrosis was found to occur more commonly in patients who had pre-existing co-morbidities such as diabetes 

mellitus, hypertension and coronary artery disease in addition to other hospital-based risk factors such as prolonged stay, mechanical 
ventilation, etc. (5& 9). Studies have shown that approximately one-third of the patients who survived COVID 19 are said to suffer 
from post COVID lung fibrosis (10). Lung involvement seen in COVID 19 patients have been attributed to two main underlying 
mechanisms namely immune mediated and viral events. The pathogenesis of pulmonary fibrosis can be due to long term sequelae of 
an underlying chronic inflammation or can be idiopathic (5). It is also identified that during the inflammatory phase of ARDS (acute 
respiratory distress syndrome) there is release of unregulated matrix metalloproteinases which cause endothelial and epithelial injury 
with free fibroproliferation (11). 

 
CT changes in pulmonary fibrosis can be identified based on the persistent fibrotic changes which include parenchymal 

bands, reticular opacities, parenchymal bands, irregular interfaces and traction bronchiectasis (12). Among patients who suffered from 
post COVID pulmonary fibrosis, it was identified that about 20% of them were under non-mechanical ventilation and remaining 72% 
of them were under mechanical ventilation during their course of treatment for COVID 19. Thus, mechanical ventilation has been 
attributed as one of the underlying major risk factors in patients with COVID for post COVID pulmonary fibrosis (13). Studies have 
shown that post COVID pulmonary fibrosis is more common in the elderly age group (60 to 75) which is in correlation to that of 
MERS and SARS (7) 

 
In a European epidemiological study conducted by Jerome R Lechien et al, it was recognized that about 26% of the patients 

affected with COVID 19 had dysphonia as a presenting symptom, thus leading to a conclusion that dysphonia should be added as a 
presenting symptom for COVID 19(14). A few etiologic factors have been identified which connect the relationship between 
dysphonia and COVID, namely laryngeal inflammation leading to vocal cord inflammation, vigorous cough leading to vocal cord 
injury and intubation injury (15).  It is also concluded that in patients who had dysphonia, the severity of dysphagia, dyspnea, 
headache and fatigue was higher than in non-dysphonic patients (14). 

 
HRCT (High Resolution Computed Tomography) is the vital investigation that helps in the diagnoses of COVID 19 and its 

sequelae thus leading to a most important decision of taking follow up CT in mechanically ventilated patients post COVID (16). It has 
been identified that high levels of serum ferritin, D dimer, C reactive protein are in high relation with those patients who develop 
fibrosis post COVID thus suggesting that increased inflammatory markers are more associated with developing fibrosis (17). 
 

A study by Jia Ni Zou et al. using AI (Artificial Intelligence)-assisted chest HRCT technology identified that IL - 6 and 
albumin are separate risk factors for pulmonary fibrosis. It also stated that severity of pulmonary fibrosis, the severity and extent of 
lung inflammation and severity of clinical features were all directly proportional (18). At present there is no efficient treatment for 
post COVID pulmonary fibrosis except lung transplantation which has an assured curative role (19). The use of antifibrotic drugs in 
the prevention and treatment of pulmonary fibrosis to reduce the risk and mortality is yet to be clear (20). Given the rise in the number 
of COVID cases globally, post COVID pulmonary fibrosis will pose as a major threat to the humanity. Hence identifying and treating 
it as soon as possible is a pivotal role of the physicians. 
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CONCLUSIONS 
      Quite a number of people who recover completely from COVID are found to have symptoms like breathlessness and fatigue 
in the long term. Post COVID Pulmonary Fibrosis is identified to be a rising threat to the population affected by COVID 19. The exact 
number of patients going into Post COVID Pulmonary Fibrosis is yet to be determined. The main risk factors in people who developed 
Post COVID Pulmonary Fibrosis are mechanical ventilation, underlying co- morbidities and prolonged ICU stay, which is similar to 
our case report. One patient in our case series presented with hoarseness of voice that led to a finding of vocal cord lesion, which is a 
unique and newly rising presentation in patients post COVID.  CT has been the most helpful tool to diagnose Post COVID Pulmonary 
Fibrosis in case of clinically suspected patients.  
 
Limitation: Further studies to identify the patients who are progressing to post COVID lung fibrosis and the options available to treat 
them at an early stage and prevent them from going into mortality should be done. 
 
List of abbreviations 

1. SARS COV-2 - Severe Acute Respiratory Syndrome Corona Virus 2 
2. COVID -19 - Corona Virus Disease - 19 
3. CT - Computerized Tomography 
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6. CVS - Cardiovascular System 
7. RS - Respiratory System 
8. CNS - Central Nervous System 
9. KOH - Potassium Hydroxide 
10. GGO’s - Ground Glass Opacities 
11. SARS - Severe Acute Respiratory Disease Syndrome  
12. MERS - Middle East Respiratory Syndrome 
13. ARDS - acute respiratory distress syndrome  
14. HRCT - High Resolution Computed Tomography 
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Figure Legends 
Figure 1a and Figure 1b: CT coronal and axial section lung window shows multifocal areas of peripheral ground glass opacities with 
consolidation in bilateral lung fields. 
Figure 2: CT Neck axial section shows bilateral mild thickening of aryepiglottic fold (left>right) with mild effacement of left 
pyriform fossa. 
Figure 3a and Figure 3b: CT Chest coronal and axial section lung windows show few discrete areas of ground glass opacities with 
subpleural lines in bilateral lung fields. 
Figure 4: Chest radiograph of the 41-year-old male during COVID infection shows multiple areas of bilateral ground glass opacities 
in mid and lower zone. 
Figure 5a and Figure 5b:  CT Axial section of chest window during COVID infection shows multiple areas of patchy ground glass 
opacities with consolidation in bilateral lung parenchyma. 
Figure 6a and Figure 6b: CT axial and coronal section of lung window 1 month after COVID recovery shows fibrotic changes with 
associated traction bronchiectasis involving almost all segments of lung parenchyma. 
Figure 7a and Figure 7b: CT axial section lung window of the 27-year-old female during COVID infection shows diffuse bilateral 
ground glass opacities with minimal subtle interstitial thickening in bilateral lung fields and well-defined focal consolidation in the 
apicoposterior segment. 
Figure 8: The chest radiograph during second admission shows diffuse reticular interstitial thickening in right hemithorax, lucent 
interphase between left cardiac border and the collapsed lung, deep left costophrenic sulcus and reticular interstitial thickening in left 
lung with a pulmonary cavity in the left upper zone. 
Figure 9a: CT coronal section of lung window shows diffuse asymmetrical interstitial thickening in bilateral lung parenchyma. A 
large pulmonary cavity with irregular wall thickness & thick septation is seen in the apico-posterior segment of left upper lobe. 
Figure 9b: Large pneumothorax noted in left hemithorax causing passive collapse of left lung.  
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                                                             Figure 1a and Figure 1b 
 

CT coronal and axial section lung window shows multifocal areas of peripheral ground glass opacities with consolidation in bilateral 
lung fields. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                          
 
 
Figure 2: CT Neck axial section shows bilateral mild thickening of aryepiglottic fold (left>right) with mild effacement of left 
pyriform fossa. 
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Figure 3a and Figure 3b 
 
CT Chest coronal and axial section lung windows show few discrete areas of ground glass opacities with subpleural lines in bilateral 
lung fields. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                      
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4: Chest radiograph of the 41 year old male during COVID infection shows multiple areas of bilateral ground glass opacities 
in mid and lower zone. 
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Figure 5a and Figure 5b 
         
CT Axial section of chest window during COVID infection shows multiple areas of patchy ground glass opacities with consolidation 
in bilateral lung parenchyma. 
 

Figure 6a and Figure 6b 
 
CT axial and coronal section of lung window 1 month after COVID recovery shows fibrotic changes with associated traction 
bronchiectasis involving almost all segments of lung parenchyma. 
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Figure 7a and Figure 7b 
 
CT axial section lung window of the 27-year-old female during COVID infection shows diffuse bilateral ground glass opacities with 
minimal subtle interstitial thickening in bilateral lung fields and well-defined focal consolidation in the apicoposterior segment. 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                     
 
 
 
 
 
 
 
 
 
 
 
Figure 8: The chest radiograph during second admission shows diffuse reticular interstitial thickening in right hemithorax, lucent 
interphase between left cardiac border and the collapsed lung, deep left costophrenic sulcus and reticular interstitial thickening in left 
lung with an pulmonary cavity in the left upper zone. 
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Figure 9a: CT coronal section of lung window shows diffuse asymmetrical interstitial thickening in bilateral lung parenchyma. A 

large pulmonary cavity with irregular wall thickness & thick septation is seen in the apico-posterior segment of left upper lobe.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                
 

Figure 9b: Large pneumothorax noted in left hemithorax causing passive collapse of left lung. 
 
 
 


