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ABSTRACT 

Background:  

 

The long-term pulmonary function and related physiological characteristics of COVID-19 

survivors have not been studied in depth, thus many aspects are not understood. 

Methods: COVID-19 survivors were recruited for high resolution computed tomography 

(HRCT) of the thorax,lung function and serum levels of SARS-CoV-2 IgG antibody tests 3 

months after discharge. Clinical characteristics and the pulmonary function or CT scores 

were investigated. 

 

Findings: 

 60 recovered patients participated in this study. SARS-CoV-2 infection related 

symptomswere detected in 37 of them and different degrees of radiological abnormalities 

were detected in 40 patients.Urea nitrogen concentration at admission was associated with the 

presence of CT abnormalities (P = 0.046,OR 7.149, 95% CI 1.038 to 49.216). Lung function 

abnormalities were detected in 20 patients and the measurementof D-dimer levels at 

admission may be useful for prediction of impaired diffusion defect (P = 0.031,OR 1.066, 

95% CI 1.006 to 1.129). Of all the subjects, 52 of60 patients tested positive for SARS-CoV-2 

IgG inserum, among which the generation of Immunoglobulin G (IgG) antibody in female 

patients was stronger than male patients in infection rehabilitation phase. 
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Interpretation: Radiological and physiological abnormalities were still found in a 

considerable proportion of COVID-19 survivors without critical cases 3 months after 

discharge. Higher level of D-dimer on admission could effectively predict impaired DLCO 

after 3 months discharge. It is necessary to follow up the COVID-19 patients to appropriately 

manage any persistent or emerging long-term sequelae 
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                                                                    TEXT 

 

INTRODUCTION 

Coronavirus disease 2019 (COVID-19) is caused by a novel coronavirus,known as severe 

acute respiratory syndrome coronavirus 2(SARS-CoV-2) [1]. From December 2019, it has 

rapidly spread across China and many other countries [2,3,5]. By 8nd June 2020, 

accumulative 

6931,000 confirmed cases including 400,857 deaths were reported globally [6]. Person-to-

person transmission of SARS-CoV-2 has gained global attention and extensive measures to 

effectively control the outbreak and treatment of COVID-19. COVID-19 due to SARS-CoV-

2 involves multiple organs and lung injury is one of the most clinical manifestations. The 

entry route of SARS-CoV-2 into the  

human cells is mainly facilitated by the angiotensin-converting enzyme 2 (ACE2) receptors, 

which seem to be expressed by type 2 pneumocytes [7]. The binding of SARS-CoV-2 to the 

ACE2 receptors could arise into acute systemic inflammatory responses and cytokine storm, 

consequentially leading to lung-resident dentritic cells (rDCs) activation, and to lymphocytes 

production and release antiviral cytokines into the alveolar septa and interstitial 

compartments [8]. However, the knowledge about the sequelae of SARS-CoV-2 infection 

remains limited. 
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Aims and objectives of the study 

Study of Pulmonary function test and CT chest findings in COVID19 positive discharged 

patients 

Methodology : 

Data collection was done from  60  covid 19 positive discharged patients from  department of 

General medicine at Shimoga institute of medical sciences(SIMS) teaching 

hospital,Shivamogga,who met the inclusion criteria after taking a written informed consent . 

Inclusion criteria: 60  covid 19 positive discharged patients from SIMS 

Place of study: SIMS, SHIVAMOGGA 

Duration of study: 1 st september  2022  to 31 st December 2022 

Sample size : 60 

Study Design:  FOLLOWP CROSS SECTIONAL STUDY  

After 3  months of discharge Pulmonary function test and CT chest  , IgG estimations were 

done  in covid 19 positive discharged  patiemts , findings  were noted and entered  in 

performa 

Statistical Analysis 

Data is categorized as percentage of total participants meetingthe various study end-points. 

Demographic and clinical data of participants achieving various end-points is compared with 

oneanother. Student’s t-test is used for statistical analysis ofcomparison between the groups 

and a p value of <0.005 is considered for statistical significance. The sample size is estimated 

by the Yamane formula. Statistical analysis is performed by SPSS 2.0 software. 
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RESULTS 

CT chest findings 

- Out of 60 patients  ct findings were presnt in 40 patirnts and normal in 20 patients 

- The median number of segments involved was 1 (IQR of 0.00_2.00) and the 

median total score was 1 

- In half of patients (54.55%), 1-3 segments were involved 

- 13 patients showed bilateral involvement of lung fields 

- The lower right lobe was involved in 23 patients (41.82%), while lower left lobe 

and upper left lobe were involved in 12 patients (21.82%) and 11 patients (20%), 

respectively 

- interstitial thickening and crazy paving were almost resolved, but evidence of 

fibrosis, such as interstitial thickening were observed. 

- From the HRCT scans of the latest follow-up patients after discharge, pure GGO 

(7 of 55, 7.27%), interstitial thickening (15 of 55, 27.27%), and crazy paving (3 of 

55, 5.45%) were the most common CT features found 

 

 

 

Pulmonary function tests 

Spirometry was completed in all patients. Even though most patients were free of respiratory 

symptoms at follow, lung function abnormalities were detected in 16 patients (25.45%). 

Anomalies were noted in TLC of 6 patients (7.27%), FEV1 of 6 patients (10.91%), FVC of 

6 patients (10.91%), DLCO of 9 patients (16.36%), and small airway function in 7 patients 

(12.73%). 
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Discussion 

To the best of our knowledge, few reports have described the sequelae of COVID-19 

survivors [9,10,11], and this project was the first time to investigate the long term effects on 

changes in both pulmonary function and HRCT imaging. In our studies, we presented the 

results of lung function tests and HRCT of the chest in these patients with COVID-19 3 

months after their hospital discharge. 

The rate of radiological abnormalities (74.55%) is lower than that reported in an earlier study 

(83%) over 7 days after admission [12,13], which suggested that radiological abnormalities 

caused by SARS-CoV-2 might get better over time. A similar rate of residual 

radiographic changes was also identified in survivors with other viral pneumonias, including 

specifically SARS, H1N1, and H7N9 pneumonia [14,15,16]. SARS-CoV-2 differs from the 

original SARS-CoV-1 by 380 amino acid substitutions, which results to the differences in 

five of the six vital amino acids in the receptor-binding domain between the viral spike (S) 

protein with angiotensin converting enzyme 2 (ACE2) [17]. The binding affinity of SARS-

CoV-2 with ACE2 seems stronger than SARS-CoV-1, with a higher spread ability than 

SARSCoV- 1, which may explain the considerably larger global influence of COVID-19 than 

the initial SARS [18]. Therefore, COVID-19 may not be analogous with others as its unique 

characteristic is different from others. As shown in Supplementary Table 6, patients who 

survived severe illness from virus might have persistent lung damage and long-term 

pulmonary function. Clinically, patients with abnormal HRCT scans were generally older 

than those with normal chest HRCT score, which implied that higher chest radiological 

scores was mostly obtained in elder patients [19]. Patients in the abnormal CT group 

had longer incubation period and higher CXR peak score than those in the normal CT group, 

indicating that patients with residual lesions in chest radiology after discharge had more 

severe side effects. 

At 3-months after discharge, residual abnormalities of pulmonary function were observed in 

25.45% of the cohort, mostly demonstrated diffusion reductions in DLCO. This was lower 

than the abnormal pulmonary function in COVID-19 patients when discharge [9]. 

Abnormalities in DLCO indicated pulmonary fibrosis or a late phase in the course of 
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recovery. In the following-up studies for the patients rehabilitating from SARS, impaired 

lung function could last for months or even years [13]. D-dimer elevation has reported as an 

important laboratory finding noted in COVID-19 patients which requires extra attention. 

Several studies have reported that D-dimer on admission was the independent predictor of in-

hospital death for patients with COVID-19 [14]. We also found the level of Ddimer was an 

important prognostic factor for abnormal DLCO. Thus, for patients who have marked raised 

D-dimer, pulmonary rehabilitation should need subsequently even in the absence of severity 

respiratory symptoms. 

Conclusion 

In conclusions, this research has demonstrated that significant radiographic and physiological 

abnormalities still existed in a high proportion of COVID-19 patients 3 months after 

discharge. SARSCoV- 2 IgG antibody has vanished in several patients. It is necessary to 

follow up these patients, performing comprehensive assessment and early rehabilitation 

exercise for detection and appropriate management of any persistent or emerging long-term 

sequelae in the radiological and physiological domains. 
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