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INTRODUCTION
The rst reported case of coronavirus disease (COVID-19) was on 
December 31,2019. An outbreak started in Wuhan, China then spread 
rapidly and turned into a global pandemic [ ]. The clinical presentation 1
of COVID-19 ranges from asymptomatic to mild, moderate or severe. 
Majority of patients presented with coronavirus disease experience 
mild illness. Covid19 infection not only affects the respiratory system, 
but also other organs like the kidney, heart, nerves and vessels. In 
severe cases, the patient can develop various complications including, 
pneumonia, acute respiratory distress syndrome (ARDS), sepsis, 
multiple organ failure, prothrombotic state, myocarditis, acute kidney 
injury, and other viral and bacterial infections that are not unique to 
coronavirus [2,3]. COVID-19 associated death is usually a result of 
pneumonia, ARDS and sepsis.The post-coronavirus disease includes 
persistence of symptoms beyond viral clearance and fresh 
development of symptoms or exaggeration of chronic diseases within 
a month after initial clinical and virological cure of the disease[4]. Data 
is unclear on post COVID sequalae and hence we aimed to determine 
the incidence, association, and risk factors associated with 
development of the post-COVID-19 infection  and follow up of post 
COVID-19 patients.

METHODS
A retrospective observational study was conducted with institutional 
ethic committee permission ECAR/2020/108 dated 20.05.21. One 
year in the pandemic; we contemplated studying the impact of the 
covid sequelae, especially on the lung. Consecutive patients following 
up at the post covid OPD were the database for the study. The follow-
up was usually scheduled at 1 month post discharge. However some 
patients with treatment taken from other centres came referred later. 
But all patients were assessed within 6 months of recovery from the 
illness. The patients who were symptomatic from a respiratory point of 
view were included and assessed with a clinical assessment and 
spirometry. Primary objective of the study was to assess the lung 
function  in follow-up covid patients .Secondary objective was to 
assess incidence of comorbidities associated with covid infection and 
persisting clinical symptoms associated with long covid infection. 
Spirometry was performed on medgraphics spirometry machine which 
fullled the ATS/ERS spirometry criteria. Spirometry parameters 
recorded included forced expiratory volume in rst second (FEV1) 
and forced vital capacity (FVC) ratio,FEV1 and FVC absolute values 
and percentage predicted. Their clinical parameters, presence of 

comorbidities, if any, spirometry data and investigation details, if 
available were recorded and analysed. HRCT scan was performed in 
patients with persistent symptoms and compared to initial CT scan 
performed during hospitalization. Exclusion criteria included patients 
not t to perform pulmonary function test and lost to follow up 
patients. Qualitative data was reported in percentages and mean. Data  
was subjected to analysis.

RESULTS-
Total 971 patients followed up in the postcovid OPD from Aug 2020 to 
May 2021. Patients who were symptomatic with respiratory symptoms 
of cough and/or breathlessness underwent a spirometry. Total 80 
patients had persistence of symptoms in post COVID OPD follow up 
and were included in this study. So, in our set-up, the incidence of long-
covid symptoms was 8.2%. Out of the 80, 43(53.75%) were men and 
37(46.25%) were women. Mean age was 49.27 (12.14)years. All 
patients were treated for covid-19 in the past. Covid-19 disease 
severity was classied as mild, moderate and severe on basis of the 
WHO COVID-19 disease severity classication. Thirty-four (42.5%) 
had mild to moderate COVID-19 disease. These were treated in 
medical ward setup. While 46(57.5%) had severe covid-19. They had 
covid-19 pneumonia with respiratory distress which needed oxygen, 
non invasive ventilation, Controlled Mandatory Ventilation with an 
HDU/ICU stay. Most patients followed up at 1.75 months ( range from 
1 to 6 months) post discharge from the covid illness.

51 patients had associated comorbidities, of which hypertension 
accounted for 27(33.75%). Hypertension was the most common 
comorbidity associated with covid infection followed by diabetes 
mellitus 16(20.7%),ischemic heart disease in 5(6.25%), bronchial 
asthma in 4(5.19%), hypothyroidism in 4(5.19%).Breathlessness was 
the most common symptom which was seen in 56(70%) patients. 
Other symptoms were cough in 35(43.7%), fatigue in 9(11%) patients, 
chest pain in 8(10%) patients, chest tightness in 6(7.5%) patients, 
myalgia in 5(6.25%) patients and headache in 3(3.75%) patients.  
Spirometry analysis revealed normal lung functions in 24(30%) 
patients.

Restrictive abnormality was seen in 53(66.25%) patients, while 
obstructive abnormality was seen in 3(3.75%) patients. Mean FVC 
was 69.8(16.42) percentage predicted. Mean FEV1 was 72.7(20.62) 
percentage predicted. Mean FEV1/FVC was 85.78.Thus spirometry 
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was affected in two thirds of symptomatic patients and normal in one 
third of these cases.

High resolution computed tomography thorax was done on follow up 
visits of patients who had history of severe disease and persistent 
complaints of breathlessness.  CT severity data was analysed as 
complete resolution, partial resolution, deterioration or static. Twenty-
eight of the 46 patients had a baseline (during the covid admission) and 
follow up (during the study period) HRCT thorax. All patients had 
changes of COVID-19 with CT severity ranging from 12/25 to 22/25 
during the active covid illness. Out of 28, CT was suggestive of near 
complete resolution of the disease in 17 (61%),while 11 (39%) patients 
had partial radiological resolution. Thus CT showed a favourable 
response in all.

Table 1. Mean spirometry values

FVC- Forced Vital Capacity  FEV1- Forced expiratory volume in rst 
second FEV1/FVC- Forced Vital Capacity / Forced expiratory volume 
in rst second

DISCUSSION
Since covid 19 is a novel virus, there are limited studies about  long 
term disease progression and long covid effects. Covid infection can 
cause long term complications in various organs as it affects most of 
the organ systems, mainly in patients presented with severe initial 
symptoms[6].In this study mean age was 49.2 years and  male 
predominance of 53.75%  was seen which is similar to study 
conducted by Polese j et al[5]. Even people with mild illness who are 
not hospitalized can experience prolonged or late symptoms. Recovery 
period of initial covid infection for mild infection is around 1 to 2 
weeks ,however in many patients long term symptoms persisted upto 8 
to 10 weeks or longer[6]. In a study conducted by Taquet M et 
al[7],among COVID-19 survivors (mean age [SD] : 46.3 [19.8], 55.6% 
female), 57.00% had one or more long-COVID feature recorded 
during the whole    6-month period , and 36.55% between 3 and 6 
months. The incidence of each feature was compared between 1 to 180 
day period and 90 to 180 day period. Breathlessness , fatigue , chest 
pain , headache, abdominal symptoms, myalgia, cognitive symptoms , 
and anxiety/depression showed a gradual improvement in symptoms, 
however many patients did not attain complete recovery in 6 month 
period.

Lung disease is the most common long term complication associated 
with severe covid 19 infection[6]. Even though most of the patients 
with mild and moderate forms of disease return to normal health 
completely, certain number of patients who had severe infection tends 
to have excessive lung damage and even developed pulmonary 
brosis. Thus severe covid lung infection increases the likelihood of 
long term complications and chronic lung disease. In this study, 
dyspnea (70%) and cough (43%) were the most frequently seen 
symptoms which show similarity to study by Polese J et al[5]. After the 
autopsy results of the patients with postviral infection, it was 
conrmed that COVID-19 is a disease has a systemic characteristic.  It 
is veried that comorbidities like old age, diabetes, hypertension, 
cardiovascular diseases are associated with chronic endothelial 
dysfunction, thus severe or critically ill covid 19 patients frequently 
presents with such underlying conditions. 63% of patients had 
comorbidities, in which hypertension is the most common risk factor 
consisting of 35%. Other major risk factors were diabetes Mellitus, 
hypothyroidism, bronchial asthma  and coronary vascular Disease, 
this is similar to study done by Cesar Fernandez et  al[10].

Fatigue is one of the most common symptoms in patients presenting 
with covid 19 infection. Persistent fatigue lasting 6 months or longer 
without an alternate explanation is termed as chronic fatigue 
syndrome[11]. Interestingly, fatigue was not associated with initial 
disease severity, and there were no detectable differences in pro-
inammatory markers or blood investigations. Fatigue was seen more 
in male 7(71%) predominance in this study which is varied from study 
conducted by Townsend et al.[12] showing 52% of female 
predominance.

Skeletal muscle, after regular physical activity, is responsible for the 
production of myokines that signal a state of physiological muscle 

inammation, which, in the presence of the SARS-CoV-2, can be 
signicantly increased. Myokine production also stimulates a 
prolonged muscular inammation, with high levels of IL-6. The 
SARS-CoV-2 infection there is increasing the rate of proinammatory 
macrophages and stimulating an increase in inammatory cytokines . 
Atrophy of muscle bres, with sporadic necrosis, focal inltrations of 
muscle bres and inltration of immune cells contributed to muscle 
weakness and fatigue [13]. Muscle pain was seen 17% in postcovid 
follow up patients by Polese J et al[5] which more than our study 
showing 5%.

Follow-up chest CT scans obtained in  covid patients showed lung 
brotic like  changes in one third of patients who survived severe covid 
19 infection. It remain uncertain that brotic changes seen in the CT 
scans represents true brotic changes observed[14]. Out of 28, CT was 
suggestive of near complete resolution of the disease in 17 
(61%),while 11 (39%) patients had partial radiological resolution. 
Thus CT showed a favourable response in all.

Spirometric studies conducted in post covid   patients  66% showed 
restrictive abnormality, which is similar to study conducted by Sonn 
weber et al[15].Spirometry analysis revealed normal lung functions in 
24(30%) patients. Restrictive abnormality was seen in 53(66.25%) 
patients, while obstructive abnormality was seen in 3(3.75%) patients. 
Mean (SD) FVC was 69.87%(16.42%). Mean FEV1 of 72.7% 
(20.62%). In a study conducted by Alessia et al[16],baseline 
pulmonary function tests was seen 55.7 ± 15.6 for FEV1%, 68.6 ± 16.0 
for FVC%. Compared to baseline values, patients experienced a more 
signicant improvement after 6 and 12  months in FEV1% (95.4±13.7 
and 107.2±16.5), FVC% (91.3±14.5, and 105.9±15.6), and 
FEV1/FVC% values (1.04±0.04, and 1.01±0.05), demonstrate that 
there is gradual improvement in lung functions after a period of 
infection.

The study however, has some limitation. Most of the patients included 
in the study was healthcare workers which  were younger and healthy 
compared to normal population, this led to selection bias. Referral bias 
happened due to referrals from primary care physicians to tertiary care 
centre hospital. Hence the representation was not in an uniform and 
unbiased way.

As, severe form of COVID-19 may cause a respiratory sequalae, it is 
mandatory to monitor the health status of the recovered patients. This  
disease appears to affect most of the organs, long term effects of organ 
involvement is still unknown. In order to determine the actual 
consequences and effects of the condition, it is essential to maintain 
follow-up studies on patients, and it will help to determine long term 
effects of covid infection. Severe COVID-19 disease was associated 
with  functional and radiological abnormalities, potentially due to 
interstitial pneumonia and lung parenchymal involvement. However, 
the survivors recovered well at follow-up from respiratory aspects. 
Respiratory sequelae was documented but without much pulmonary 
disability. A systematic long term follow-up for survivors is needed to 
assess subsequent long-term sequelae if any with regards to the 
respiratory system.

REFERENCES
[1] World Health Organization. GCM teleconference–Note for the Records. 10 January 

2020. Subject: Pneumonia in Wuhan, China.
[2] Rodriguez Morales AJ, Cardona Ospina JA, Gutierrez Ocampo, Villamizar-Pena R, 

Holguin Rivera Y, Escalera Antezana JP, et al. Clinical, laboratory and imaging features 
of COVID-19: a systematic review and meta-analysis. Travel Med Infect Dis. 2020; 
34:101623.

[3] Zheng KI, Feng G, Liu W-Y, Targher G, Byrne CD, Zheng M-H. Extra pulmonary 
complications of COVID-19: A multisystem disease J MedVirol. 2020; 1– 13.

[4] Mahmud R, Rahman MM, Rassel MA, Monayem FB, Sayeed SKJB, Islam MS, et al. 
(2021) Post-COVID-19 syndrome among symptomatic COVID-19 patients: A 
prospective cohort study in a tertiary care center of Bangladesh. PLoS ONE 16(4): 
e0249644.

[5] Jessica Poles, Larissa Santana, Isac Ribeiro Moulaz, Izabella Cardoso Lara, Julia Muniz 
Bernardi, Marina Deorce de Lima et al: Pulmonary function evaluation after hospital 
discharge of patients with severe COVID-19 ;Clinics 2021,e2848

[7] Taquet M, Dercon Q, Luciano S, Geddes JR, Husain M, Harrison PJ (2021) Incidence, 
cooccurrence, and evolution of long-COVID features: A 6-month retrospective cohort 
study of 273,618 survivors of COVID-19. PLoSMed 18(9): e1003773

[9] Zsuzsanna Varga, Andreas J Flammer, Peter Steiger, Martina Haberecker, Rea 
Andermatt,  Annelies S Zinkernagel et al. Endothelial cell infection and endotheliitis in 
COVID-19;Lancet 2020 May 2;395(10234):1417-1418

[10] César Fernández, Domingo Palacios Cena, Jorge Rodríuez Jiménez ,María   Palacios 
Ceña  et al ;Long-term post-COVID symptoms and associated riskfactors in previously 
hospitalized patients: A multicenter study: Journal of Infection 83 ;2021 271–277  

[11] B ansal A, Bradley A, Bishop K, Kiani-Alikhan S, Ford B. Chronic fatigue syndrome, the 
immune system and viral infection. Brain Behav Immun. 2012; 26(1):24–31.

[12]  Liam Townsend, Adam H. Dyer, Karen Jones, Jean Dunne, Aoife Mooney, Fiona 
Gaffney et al. Persistent fatigue following SARS-CoV-2 infection is common and 

Volume - 12 | Issue - 09 | September - 2022 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

Spirometry FVC FEV1 FEV1/FVC
Mean 69.8 72.7 85.78
Normal Restriction Obstruction
30.00% 66.25% 3.75%

 INDIAN JOURNAL OF APPLIED RESEARCH 55



independent of severity of initial infection; PLoS ONE 15(11): e0240784
[13] Bruno Silva Andrade, Sergio Siqueira, Wagner Rodrigues de Assis Soares, Fernanda de 

Souza Rangel, Naiane Oliveira Santos, Andria dos Santos Freitas  et al. Long-COVID 
and Post-COVID Health Complications: An Up-to-Date Review on Clinical Conditions 
and Their Possible Molecular Mechanisms.Viruses 2021, 13, 700

[14]  Xi  aoyu Han, Yanqing Fan, Osamah Alwalid, Na Li, Xi Jia,Mei Yuan, et al; Six-Month 
Follow-up Chest CT ndings after Severe COVID-19 Pneumonia;RSNA 2021: Vol 
299:E177–E186

[15] Sonnweber T, Sahanic S, Pizzini A, Luger A, Schwabl C, Sonnweber B et al.: 
Cardiopulmonary recovery after COVID-19 – an observational prospective multi-
center trial. Eur Respir J 2020, 57

[16] AlessiaFumagalli, ClementinaMisuraca, Achille Bianchi, Noemi Borsa, Simone 
Limonta ,Sveva Maggiolini et al.Long-term changes in pulmonary function among 
Patients surviving to COVID-19 pneumonia:Infection ;2021

Volume - 12 | Issue - 09 | September - 2022 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

56  INDIAN JOURNAL OF APPLIED RESEARCH


