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Abstract
Introduction
Coronavirus disease 2019 (COVID-19) caused by a novel coronavirus named severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), was first reported at the end of 2019 in Wuhan, Hubei Province,
People’s Republic of China, at a cluster of unusual pneumonia patients. The outbreak was declared a Public
Health Emergency of International Concern on 30 January 2020 by World Health Organization. We are
receiving patients in our OPD (Out Patient Department) with a new set of health complications having been
infected with COVID-19. We planned to collect our data and try to find by various statistical methods,
quantify the complications, and assess how we can deal with the new set of complications we are witnessing
in this post-acute COVID-19 group of patients.

Materials and methods
The study was conducted by enrolling the patients at OPD/IPD (In Patient Department) by conducting a
detailed history and clinical examination, routine investigations, 2D echocardiography (2D Echo), and
pulmonary function test (PFT). The study assessed the worsening of symptoms, new onset symptoms, or the
symptoms that continued even in the post-COVID-19 status as post-COVID-19 sequelae.

Results
Maximum cases were male and most of them were asymptomatic. The most common post-COVID-19
symptom that persisted was fatigue. 2D Echo and spirometry were done and changes were noticed even in
those subjects who were asymptomatic.

Conclusion
Since significant findings were seen on clinical evaluation accompanied by 2D Echo and spirometry, it is
essential to screen all presumed and microbiologically proven cases for long-term follow-up.
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Introduction
Coronavirus disease 2019 (COVID-19) was first reported at the end of 2019 in Wuhan, Hubei Province,
People’s Republic of China, as a cluster of pneumonia patients with an unknown cause. These patients were
clustered around the local wholesale seafood market [1].

The disease is of presumably zoonotic origin, and the infectious agent's primary hosts are claimed to be bats
and intermediate hosts are pangolins. Person-to-person spread occurs by aerosol, respiratory droplets, and
contact transmission [2-3].

Patients present with fever, dry cough, sore throat, headache, myalgia, and fatigue. Some uncommon
symptoms include abdominal pain and diarrhea, primarily seen in children and adolescents [4-6].

Severe respiratory illness is seen in around 20% of the patients, and the case fatality ratio is approximately
2.3% [7]. Several complications are known to occur, including acute respiratory failure, acute respiratory
distress syndrome (ARDS), acute kidney injury, acute liver injury, and multiple organ dysfunction
syndromes. Older age, male sex, obesity, and other medical comorbidities are predictors of severe illness [8-
10].
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It is caused by a novel coronavirus named severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by
the International Committee on Taxonomy of Viruses (ICTV). The outbreak is worldwide and was declared a
Public Health Emergency of International Concern on 30 January 2020 by World Health Organization [10-
12].

Several recent studies have explored the psychological impact of COVID-19 on patients infected with
COVID-19, the frontline healthcare staff, and the general public [13-18].

We are receiving patients in our Out Patient Department (OPD) with a new set of health complications
having been infected with COVID-19. We planned to collect our data and try to find by various statistical
methods, quantify the complications, and assess how we can deal with the new set of complications we are
witnessing in this post-COVID-19 group of patients.

Materials And Methods
The study design was a prospective cohort study with a sample size of 100. All the patients were included in
the study after getting ethical clearance from Research Cell, King George’s Medical University (KGMU),
Lucknow (Ref. code: V-PGTSC-11A/P26). The study was conducted in OPD/IPD (In Patient Department)
patients in the Department of Medicine, Department of Respiratory Medicine, Department of Cardiology,
King George’s Medical University. Patients were enrolled on OPD/IPD basis. Detailed history and
examination were made of all patients in the study and they were examined for routine investigations, 2D
echocardiography (2D Echo), and pulmonary function tests (PFT). The study assessed the worsening of
symptoms, new onset symptoms, or the symptoms that continued even in the post-COVID-19 status as
post-COVID-19 sequelae. The results were supplemented using the Centers for Disease Control and
Prevention (CDC) and other post-COVID-19 symptom guidelines in the form of a questionnaire as these
guidelines evolved in real-time.

All patients included in the study who were microbiologically proven for COVID-19 or were presumed
COVID-19 of all genders, of age >12 years, and who gave written informed consent for the study.

Results
2D Echo and PFT were done on the patients enrolled in the study of which 23% (n=23) had changes seen in
2D Echo and 31% (n=31) had values outside the normal range in spirometry. In the present study, 100
subjects were enrolled, and the mean age was 42.28 years. Out of 100 patients, three patients were known
cases of coronary artery disease and one case had rheumatic heart disease.

Twenty-seven percent of cases belong to the 15-24 year age group and minimum in the 55-64 age group
(n=8) (Figure 1). Maximum cases were male (n=57) (Figure 2).

FIGURE 1: Distribution of cases according to age
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FIGURE 2: Distributions of cases according to sex

Most of the patients had left ventricular ejection fraction (LVEF) in the range of mid-range ejection fraction
i.e: 50-60% and the only patient who had ejection fraction <50% was a known case of ischemic
cardiomyopathy (ICMP) (Figure 3). 

FIGURE 3: Distribution of cases according to left ventricular ejection
fraction

Concentric left ventricular hypertrophy (LVH) was reported in five subjects, moderate tricuspid regurgitation
(TR) in two subjects, moderate mitral regurgitation (MR) in one subject, and severe mitral stenosis (MS) in
one subject. Global hypokinesia was reported in one case (Figure 4). The majority of the patients were
asymptomatic (Figure 5). 
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FIGURE 4: Distribution of Cases according to Cardiac Abnormality
LVH, Left Ventricular Hypertrophy; MR, Mitral Regurgitation; TR, Tricuspid Regurgitation; MS, Mitral Stenosis

FIGURE 5: Distribution of cases according to post-COVID-19 type

The most common post-acute COVID-19 symptoms that persisted after 12 weeks of discharge were fatigue
(n=25), breathlessness (n=15), cough (n=7), sleep disturbance (n=5), tiredness (n=3), chest pain (n=2),
muscular pain (n=1), and difficulty in concentration (n=1) (Figure 6). 
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FIGURE 6: Distribution of cases according to post-acute COVID-19
symptoms

In the study, we did the spirometry of the patients enrolled; out of the total enrolled 25% were lost to follow-
up/could not do/expired during the study.

Out of all who could perform the spirometry: a) six patients had forced expiratory volume in one
second (FEV1)/forced vital capacity (FVC) <0.7; b) 69 patients had FEV1/FVC >0.7; c) FVC <80% was present
in 30 subjects, FVC >80% was present in 45 subjects (Figure 7). Twenty-six patients had a restrictive pattern,
one had an obstructive pattern, and four had a mixed pattern (Figure 8). 

FIGURE 7: Distribution of cases according to FEV1/FVC
FEV1, Forced Expiratory Volume in one second; FVC, Forced Vital Capacity; CND, Could Not do
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FIGURE 8: Distribution of cases according to observed pattern on
pulmonary function test
NA, Not Applicable.

Discussion
The present study aimed to analyze the after-effects of the COVID-19 pandemic on patients presenting to
our hospital. The most common post-acute COVID-19 symptom that persisted as post-COVID-19 sequelae
was fatigue, while some reported changes in sleeping patterns.

Sonnweber et al. conducted a study in which they conducted a detailed interview, clinical examination,
laboratory testing, lung function analysis, and echocardiography and evaluated the cardiopulmonary
damage in 145 subjects recovering from COVID-19 at 60 and 100 days after confirmed diagnosis, 41% of all
subjects exhibited persistent symptoms 100 days after COVID-19 onset [19], while in our study 34% were
symptomatic.

Townsend et al. conducted a study in which 110 COVID-19 patients were evaluated after discharge 90 days
from hospitalization due to acute COVID-19; fatigue and dyspnoea (39%) were the most common symptoms
noted, followed by sleep disturbance and chest pain [20], while in our study the prevalence of fatigue and
dyspnoea (40%) was followed by sleep disturbance and chest pain.

Ngai et al. did a study on post-acute COVID-19 patients and reported 28% of the survivors presented with
decreased lung function [21], while in our study 31% (n=31) of the survivors had decreased lung function.

An observational study was conducted by Garcia‑Zamora et al., in which 58.2% were asymptomatic, in
contrast, to which we reported 37% of subjects to be asymptomatic. In the same study, the most common
post-acute COVID-19 symptom was breathlessness (47.4%), but in our study, the most common and
prevalent post-COVID-19 symptom was fatigue (39.68%) [22].

In a study done by Garcia‑Zamora et al., 3.7% of the participants had an LVEF below 50%. Out of 3.7% of
patients with reduced LVEF, 50.0% of them denied a relevant medical history and were unaware of this
condition while in our study the prevalence of LVEF below 50% was 1%, he was symptomatic having
breathlessness and was a follow-up case of ischemic cardiomyopathy (ICMP) [22].

The same study detected regional wall motion abnormality in 4.4% of the participants. After excluding those
with a history of ischemic cardiomyopathy or depressed LVEF, 1.1% of the participants presented abnormal
wall motions in the left ventricle while in our study excluding ischemic heart disease, there was no
abnormal wall motion on 2D Echo. Authors of the same study observed that 8.2% of the participants without
prior cardiovascular disease or significant comorbidities had male preponderance and had some
echocardiographic abnormality, (right ventricle was dilated in 1.6% of participants, 3.1% had a reduced
global longitudinal strain (GLS), and 0.27% had reduced right ventricular (RV) function while in our study
7% of the total patients excluding any comorbidity were found to have some echo abnormality while in our
study males were more commonly affected than females.
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Naik et al. conducted a prospective study and evaluated a north Indian cohort of 1234 COVID-19 patients
and found that 40.1% of patients reported persistent symptoms of clinical remission of the acute disease
[23]. While in our study 34% were symptomatic and complained of persistent symptoms as a post-acute
COVID-19 sequelae.

Rao et al. did a web-based survey on 2038 respondents with almost 40.1% reporting post-COVID-19
syndrome beyond three months since the acute disease and fatigue was the most common complaint. A
study in the Asian Institute of Gastroenterology Hospitals, Hyderabad, India collected data from a younger
cohort of patients (N=773, median age 34 years) and reported the prevalence of post-COVID-19 syndrome
(against the most common symptom being fatigue) to be 12.8% at three months diagnosis [24]. This study
also reported post-COVID-19 syndrome to be more prevalent in females.

Shah et al. conducted a study during the post-acute COVID-19 phase, and reported fatigue as the most
common persistent symptom, with 34% experiencing fatigue after 60 days [25] while in our study 25% had
persistent complaints of fatigue after 90 days.

Chippa et al. did a study on post-acute COVID-19 syndrome, where he reported that female patients were
prone to develop post-acute COVID-19 symptoms, mainly fatigue, anxiety, and depression [26]; this was in
concordance with our study i.e. symptomatic females (n=43) and fatigue was the most prevalent post-acute
COVID-19 symptom.

Phillips et al. conducted a study on post-acute COVID-19 patients and reported fatigue and breathlessness
as the most common post-acute COVID-19 symptom [27], which was in congruence to our study i.e females
(n=43) and fatigue being the most prevalent post-acute COVID-19 symptom followed by breathlessness.

Davido et al. did a study in Italy of 143 patients after about a two-week-hospitalization for COVID-19, many
patients struggled with symptoms 60 days on average after the onset of their illness; 87% had at least one
symptom, particularly fatigue, and dyspnoea [28], which was in congruence to our study i.e. females (n=43)
and fatigue being the most prevalent post-acute COVID-19 symptom followed by breathlessness (n=15).

Modi et al. evaluated post-COVID-19 patients on spirometry, where abnormal spirometric parameters were
reported in 27 (51.9%) patients, with the restrictive pattern being the most common type of abnormality [29]
(n=23, 44.2%).

Patil et al. in a study did the spirometry assessment of post-COVID-19 at 12 weeks post-discharge from the
hospital, abnormal lung function in 77.5% of post-acute COVID-19 cases, the restrictive pattern was the
predominant type and documented in 43.33% cases, normal lung functions were documented in 22.5% cases
[30]. In our study also the restrictive pattern was the most common (n=26, 34.6%).

All the above-mentioned studies performed spirometry analysis in one-month post-discharge. These studies
suggest that patients affected by COVID-19 pneumonia are at increased risk of developing restrictive
pulmonary diseases after recovery from the acute illness if they survive. Case reports/case series are
emerging from several medical centers analysing and documenting several findings that we observed in our
study. There may be several explanations for the persistence of symptoms and examined signs in such
patients, dysfunction of the cardiopulmonary system, central nervous system (CNS), higher mental
functions, persistence of the virus, and dysfunctional immune response; all are possible explanations for this
observation. Prospective randomized observational, case-control, cohort study will enhance our
understanding of the disease process and possibly may help us in managing such patients.

There were certain limitations while conducting our study as challenges arose while comparing with the
evolving literature due to widely differing study methodologies, the small sample size in the present study
and the limited availability of comparative studies, differing case definitions of post-acute COVID-19 in the
literature, etc.

Conclusions
Pulmonary function abnormality is common after post-COVID-19 pneumonia cases so should not be
overlooked and thoroughly screened for it. Restrictive lung disease is the predominant lung functional
impairment in post-COVID-19 cases. Age above 50 years, male gender, high CT severity score, and longer
duration of illness, have documented significant impacts on post-COVID-19 lung functions. Timing of
spirometry was important in follow-up post-COVID-19 cases, as ongoing inflammation till one month of
duration of illness may have a negative impact on the findings of spirometry and can result in false results.
For the last three years or so we have been witnessing a pandemic of COVID-19 unfolding in our era. Now
medical literature around the world has registered and recorded accounts of the acute presentation of the
disease as it swept different geographies in its different waves.

Simultaneously after the beginning of the first wave, we also started to witness post-acute complications as
described by patient groups in the early stages. But knowledge about the less -well- recognized illness, as
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compared to its acute counterpart, is still emerging and we are increasing our wits in real-time as the
infectious disease changes into a new form on a 'regular' basis. As cases of the disease present at primary
healthcare centers and clinics of family physicians, we present our experience while examining such
patients. By regularly updating our pool of case findings earned in this way, it may be possible to manage
such patients in a better way. By regularly and continuously spreading case studies of this group of patients,
we may enhance, and then capitalize upon, the collective efforts. As the journey against the novel
Coronavirus is still on, passing on the information may help our fraternity providing primary care to rapidly
detect this disease state and may expedite the process of proper assessment and formal diagnosis.
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