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Purpose: To assess the prevalence of post-COVID symptoms in patients with recovered
COVID-19 (nasopharyngeal RT PCR negative) who were discharged from an acute COVID
care facility at a tertiary care teaching hospital in North India.

Methods: This study was an observational study with retrospective data collection, con-
ducted in the COVID follow-up clinic, a combined clinic of medicine and endocrinology.
Patients discharged from the acute COVID care facility were recruited after 14 days of
discharge if they fulfilled inclusion and exclusion criteria. The retrospective data was
collected from the hospital records/EMR and analysed by the SPSSv23.

Results: Fifty patients, who fulfilled the inclusion and exclusion criteria, were included in
the study. The Mean age of patients was 53.4+13.8 years (range 28—77). Seventy six percent
were male, and 38% had type 2 diabetes. Fever (94%), cough (78%) and breathlessness
(68%), were the most common symptoms at presentation to acute care facility. Oxygen
saturation at presentation had a negative correlation with D-Dimer, age, and C reactive
protein. When patients were evaluated clinically, after 14 days (range 15 to 50 days) of the
discharge, 82% of patients had at least one persistent symptom. Fatigue (74%) was the most
common symptoms in follow-up followed by breathlessness (44%), and muscle weakness
(36%). Two patients had persistent fever, even after negative RT PCR status.

Conclusion: Patients discharged from the acute COVID care facility had a high prevalence
of post-COVID symptoms even after 14 days.

Keywords: COVID-19, diabetes, SARS-CoV-2, oxygen saturation, post-COVID

Introduction

The COVID-19 pandemic has challenged worldwide scientific power with mind-
boggling economic and societal impact. Globally individuals and governments are
engrossed in understanding the epidemiology and biology of this perilous virus.
The causative agent of COVID-19, SARS-CoV-2 are classified under the corona-
viridae family order nidovirales. This virus has a diameter of 0.1 micrometer. The
spike glycoproteins of SARS-CoV-2 bind with angiotensin-converting enzyme and
dipeptidyl peptidase-4 (DPP-4) enzymes to enter the human cells." After entry, the
virus undergoes replication leading to viremia. In most patients, this phase lasts for
5 to 6 days.” In inflammatory phase, our immune system recognizes the virus and

mounts an immune response.
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The immune response in COVID-19 has some charac-
teristics (cytokine release syndrome, immunothrombosis)
that are unusual in other viral fevers. The omnipresence of
angiotensin-converting enzyme (ACE) receptors, which
are the key receptors for viral attachment, leads to symp-
toms with broad clinical spectrum. Along with typical
viral prodrome, patients can present with ST-elevation
myocardial infarction (STEMI),>* stroke,>® acute liver
failure,” encephalitis,®® and sepsis with Multiple organ
dysfunction syndrome (MODS).'” The loss of smell and
taste are two symptoms that are characteristics of
COVID-19.

The viral persistence is also the area of ongoing
research. Although infectivity in upper airway secretions
reduces after 10 days, viral ribonucleic acid (RNA) can
persist in stool samples for weeks, sometimes at
a remarkably high level. This raises the possibility of
fecal-oral transmission in some patients. Additionally,
low-level viremia was found for up to 4 weeks, which
causes an illness to span for weeks. The continuous release
of inflammatory mediators leads to a “cytokine storm,”
a clinical state responsible for organ injury and MODS
in COVID-19. Immunomodulators (Steroids/Tocilizumab),
targeted to control cytokine release syndrome (CRS), are
proven to curb morbidity and mortality.'"'?

Patients with COVID-19 have microvascular compli-
cations including micro-thrombosis,'® and endotheliitis.'*
These microvascular phenomena are due to activated
clumps of neutrophils and platelets.'> The interaction of
NETOsis and endothelial results in immunothrombosis,
thrombosis mediated by immune cells. The resulting
abnormal micro-circulation is responsible for the charac-
teristics of ground glass opacities (GGO) and refractory
hypoxia in COVID-19. Endothelial dysfunction and low-
grade immune activation lead to a new inflammatory syn-
drome in children, resembling Kawasaki disease.'®'” The
adult’s spectrum of this low-grade inflammation varies
from MIS (multi-system inflammatory syndrome) as
a most severe form to fatigue as a most benign form.'®

Due to the persistence of organ dysfunction, mediated by
microvascular phenomena, low grade viremia and immune
dysregulation, patients may have persistence of symptoms
even after negative nasopharyngeal RT PCR (real-time
reverse transcription polymerase chain reaction test). The
data regarding the persistence of symptoms in post-acute
care in COVID patients are very scarce. There is no informa-
tion regarding the effect of age, diabetes, and inflammatory
markers on these symptoms. In this study, we tried to

investigate the prevalence of different symptoms in the post-
acute care phase in COVID-19. We also investigated the
factors that were associated with these symptoms.

Study Methodology
Study Design

Our study was a single-centre observational study con-
ducted at COVID follow-up facility, NIMS hospital,
Jaipur, Rajasthan, India. NIMS hospital is a tertiary-level
university hospital attached to NIMS university. In this
hospital’s follow-up OPD (Outpatient Department) oper-
ated by a joint collaboration of medicine and endocrine
departments, we followed the patients after their discharge
from the acute care facility. Patients who came to this OPD
over a 1-month duration (October 1, 2020, to November 1,
2020), were screened for the study.

All the procedures performed in this study involving
human participants were in adherence to the 1964 Helsinki
declaration’s ethics and later amendments or comparable ethi-
cal standards. The research protocol was approved and super-
vised by the Institutional Ethics Committee, NIMS University
Rajasthan, Jaipur, India (NIMSUR/IEC/2020/412-A). We con-
ducted this study as per Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines.
Written informed consent was taken from all subjects.

Establishing the Diagnosis of COVID-19
During Acute Care

All the doctors and hospitals, from where all the patients
referred to us followed WHO/ICMR (World Health
of Medical
guidelines'?*° Patients who had symptoms suggestive
of COVID-19 were tested with RT PCR to make
a diagnosis of COVID-19. Patients who had negative
reports but symptoms highly suggestive of COVID-19,

Organization/Indian Council Research)

again subjected to repeat RT PCR (reverse transcription
polymerase chain reaction).

Management at the Acute Care Facility

After admission, they were triaged according to the sever-
ity of the disease. Patients who are having moderate to
severe disease, were admitted into the high dependency
units or intensive care units. At the time of admission,
their symptoms, duration of symptoms, comorbidities,
vitals including blood pressure, respiratory rate, oxygen
saturation, and quick general physical examination were
noted meticulously in the case records. They were treated
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as per the guidelines laid by ICMR (Indian council of
medical research), council assigned to formulate the
COVID-19 treatment in India. During their admission,
we followed these patients as follows:

(a) Clinical follow-up — All patients were seen daily by
DAS and DES. They assessed the oxygenation
status and clinical condition daily. The treatment
was updated as per the requirement.

(b) Biochemical follow-up — We used (interleukin-6)
IL-6, c reactive protein (lactate dehydrogenase)
LDH, ferritin, and D Dimer in serum as a marker
of inflammation. These were repeated periodically
to assess the disease status and to guide the
treatment.

(c) Radiological follow-up — We did an X-Ray or con-
trast tomography of the chest as per the treating
physician’s discretion (DAS/DES).

Discharge Criteria (ICMR/MOHFW)
Mildly Symptomatic

Patients who had their symptoms ten days back and were
afebrile for at least 72 hours were discharged from the
acute care facility.

Moderate

These patients underwent monitoring of body temperature
and oxygen saturation. If the fever resolved within three
days and the patient-maintained saturation above 95% for
the next four days (without oxygen support), such patients
were discharged after ten days of symptom onset if they

were fulfilling these criteria:

(a) Absence of fever without antipyretics
(b) Resolution of breathlessness
(c) No oxygen requirement

Severe or Critical Cases
All patients who were critical at the time of admission
were discharged after clinically recovered and had stable
hemodynamic and oxygen status for at least 72 hours.
We advised mandatory seven days quarantine or isola-
tion post-discharge to all patients. We followed the dis-
charge policy as per MOHFW (Ministry of Health and
Family Welfare)/govt of India guidelines.”'
All the patients were discharged from the COVID-19
facility after they had a negative RT PCR report.

Follow-Up

Our COVID-19 response team contacted all the patients dis-
charged from the acute care facility to track the recovery,
assessed them for rebound CRS (Cytokine release syndrome)
and deterioration in oxygenation status. These patients were
called for follow-up after fourteen days. DMS and DAS saw
these patients in the follow-up OPD. This follow-up was
a focussed clinical follow-up, with re-assessment of inflamma-
tory markers if required. All patients were evaluated for post-
COVID sequelae, prevalent symptoms, oxygenation status,
and psycho behavioural abnormalities. Their treatment was
reviewed and modified as per the COVID rehabilitation proto-
col of our institute.

Patient Enrolment
All the patients who came in follow-up OPD over 1-month
duration (October 1, 2020, to November 1, 2020) were
screened for study. The study was explained in detail by
DS and DH. Once patients gave informed consent, they
were included in the study.

The following were the inclusion and exclusion criteria
for this study.

Inclusion Criteria

Inclusion criteria were patient diagnosis with COVID-19
positive at admission, patients age >18 years, and patient
discharge with negative RT PCR report.

Exclusion Criteria

All the confounders, which can affect the dependent and
independent variables in the post-COVID-19 state symp-
toms were excluded from this study. Patients who had pre-
existing underlying chronic organ dysfunction that may
present with similar symptomatology as post-COVID-19
symptoms, were excluded. Hence, we excluded patients
with pre-existing chronic liver disease, chronic kidney
disease, or lung diseases.

Data Collection

We reviewed all the hospital medical case records to
extract data using a standardized data collection form.
All the data collected was reviewed by an expert team of
physicians (DAS/DES) and then entered into the database.
Socio-demographic details, disease onset, nature of the
symptoms, duration of symptoms, comorbidities, and pre-
vious treatment were retrieved from the case files. We
retrieved the blood pressure, oxygen saturation, respiratory
rate, and pulse rate at the time of admission from the
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medical record. The investigations to assess the end-organ
functions such as blood urea nitrogen (BUN) and serum
creatinine, liver enzymes (aspartate aminotransferase/ala-
nine aminotransferase) were also noted down from the
case files and electronic medical records. The inflamma-
tory markers, like serum IL-6 level, serum CRP, D dimer,
and serum LDH levels, were noted from the hospital’s
electronic medical records.

Laboratory and Investigations
RT PCR

As most of the patients had RT PCR outside our hospital,
the analytical variables were not known. In our hospital we
used the RT PCR (BIO-RAD, CFX96, real-time RT PCR,
Hercules, California, USA) for the follow-up RT PCR of
COVID-19. We collected the nasopharyngeal swab to
detect the COVID-19 RNA in nasopharyngeal secretions.
We used the E gene and the RdRp gene to detect the RNA.

Inflammatory Markers
The serum IL-6 level was assessed by ADVIA Centaur
Benedict

Tarrytown, New York, USA), a fully automated, one-step

(Siemens Healthcare Diagnostics, Avenue,
direct immunoassay using chemiluminescent technology.
The assay utilized an acridinium ester-labelled monoclonal
mouse anti-IL-6 antibody as the lite reagent. This serum
IL6 assay had LoQ of <3.0 pg/mL, LoB of 1.3 pg/mL, and
LoD of 2.7 pg/mL. The serum C reactive protein was
assessed with turbidimetric assay (particle enhanced)
(COBAS INTEGRA 400, Roche Ltd,
Rotkreuz Switzerland). The lower limit of detection was
1.0 mg/L with a CV repeatability of 1.8%. The precipitate
was determined at 552 nm.

Diagnostics

Biochemistry

The glycosylated haemoglobin (HbA1C) was done with
high-performance liquid chromatography (Variant II,
Biorad laboratories, Alfred Nobel Drive, Hercules,
California 94547, USA). The biochemical analysis was
done with HUMAN (Gesellschaft fiir Biochemica und
Diagnostica mbH Wiesbaden, Germany).

Statistics

Variables were entered from the proforma to the SPSS ver
23 (Released 2015. IBM SPSS Statistics for Windows,
Version 23.0. Armonk, NY: IBM Corp). The Shapiro
Wilk test checked the normality of the data. The distribu-
tion of parametric continuous variables was presented as

mean and SD. Nonparametric continuous variable’s distri-
bution was shown as a median, range and interquartile
range. We analysed the nominal variables with the help
of the chi-square test. An Independent Student’s #-test was
used to compare the means of the parametric continuous
variables. Mann—Whitney U-test was used to compare the
means of the nonparametric continuous variables.

Results

This study was conducted between October 1 to
October 30, 2020. The study was conducted at the
COVID follow-up OPD. In this OPD, 150 patients dis-
charged (interval between discharge and study recruitment
was at least 14 days) and were not on oxygen therapy were
screened for this study. We recruited fifty eligible patients
who gave consent.

Demographics

The mean age of the patients was 53.4+ 13.8 years (Range
28-77 years). Male patients were 76% and females were
24%. Most of the patients were of middle age, with Sixty-
four percent of the patients had age more than 50 years.
Thirty-eight percent of patients had type 2 diabetes at the
time of presentation. This is shown in Table 1.

Disease Characteristics

Fever was the most common symptom (94%) at presentation.
The other common symptoms were cough, breathlessness,
fatigue, myalgia, diarrhoea, and sore throat. As this is
a retrospective data collection, the frequency of abnormal
smell and taste was noted documented in the case files, leading
to the omission of these two symptoms from the study. The
other symptoms were as follows-Cough (78%), breathlessness
(68%), generalized weakness (28%), and sore throat (28%).
The mean interval from the symptoms onset to contact with
a medical facility was 4 days for most patients. This sympto-
matology at presentation is illustrated in Figure 1.

Inflammatory Markers
Almost all patients had raised inflammatory markers at the
time of admission. The median serum IL-6 level was 259
(range 6-2270) pg/mL. Baseline investigations of the
patients are shown in Table 2.

Serum IL-6 levels did not decrease when the patients con-
verted from positive to negative RT PCR status (241 pg/mL
(IQR 56) v/s 218 pg/mL (IQR-125). The levels of C reactive
protein decreased and showed a trend towards significance at
this point of time (28 (IQR 42) v/s 23 (IQR 24), p-0.09). Blood
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Table | Baseline Characteristics and Lab Investigations of the COVID-19 Patients

Demographics

Age [mean * SD]

53.2+13.8 (Range 28-77 years)

Sex (Male%/Female%) 76%124%
Duration of positive test to admission (Lag time) I (Range 0-10)
Prevalence of diabetes [%] 38%

Prevalence of kidney disease at presentation (eGFR <60 mL) (CKD EPI) [N%]

8/44 (20%)

Prevalence of liver injury (AST and or ALT >ULN) [N%]

27/44 (61.3%)

Prevalence of liver injury (AST and or ALT > 3x ULN) [N%]

6/44 (14%)

Investigations Results
Haematology

Haemoglobin (g/dl) 12.68 (8.9-17.3)
TLC (ful) 8820 (2700-18200)
Neutrophil (%) 70 (16-91)
Lymphocyte (%) 23.1 (3-90)
Biochemistry

BUN (mg/dl) 18 (7-50)
Serum creatinine (mg/dl) 1.0 (0.6—1.95)
AST (IU/L) 67 (18-383)
ALT (IU/L) 61 (19-379)

Inflammatory markers
Interleukin 6 (pg/mL)

C reactive protein

D Dimer (ng/mL)

259 (6-2270)
34 (3.0-195)
1673 (100—10000)

Vitals at presentation

Blood pressure

Systolic (mmHg)

Diastolic (mmHg)

Pulse rate (Per minute)

Respiratory rate (Per/Minute)

SpO2 (%)

Saturation <94% on the time of admission

126£15 (80—168)
8047 (62-95)
8915 (63-100)
2244 (18-34)
936 (68-100)
16/50 (32%)

urea nitrogen was more elevated in diabetic patients than in
those who did not have it (p 0.015).

Determinants of Inflammation

Patients who had diabetes had higher levels of ¢ reactive
protein (46 (n-15) vs 17.5 (n-24), p value 0.017). The
serum levels of IL-6 were not different between diabetes
and non-diabetic patients (p-value 0.8) (Table 2). The
C reactive protein correlated positively with age (r-0.34,
p 0.03, Spearman test). The D dimer also correlated posi-
tively with the CRP (r-0.67, p 0.000, Spearman test). This
is shown in Figure 2.

Oxygen Status and Its Determinants
The mean oxygen saturation of the patients was 93+6%
(Range-68-100%) at the time of admission. Thirty-two
percent of the patients had saturation <94%, and 22%
had saturation ninety percent or less. The mean respiratory
rate of the patients was 22+4 (18-34) per minute.
Twelve percent of the patients did not have elevated
respiratory rate (RR >24) despite having a saturation of
less than 94%. Two patients had a saturation of less than
90% with no tachypnoea (RR <20/min).

Oxygen saturation at the time of admission, negatively
correlated with age (r-0.315, p 0.03) and D dimer (r
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Figure | The characterization of symptoms at admission and follow-up to the acute care facility of COVID-19.

—0.448, p 0.015). The CRP also showed a trend of nega-
tive correlation with oxygen status (r-0.314, p 0.06).
Patients with diabetes had higher respiratory rates than
the patients who did not have (24 v/s 21, p 0.03).

Post-Acute Care Symptoms of
COVID-19 (Long COVID-19)

In this study, the mean interval between the discharge and
follow-up visit was 31 days (range 14 to 50 days). Despite
negative RT PCR at the time of discharge, when assessed
after 14 days after their discharge from an acute care
facility, a high proportion of patients (82%) had symptoms
of long COVID/post-COVID sequelae. Fatigue (74%) was

the most common symptom reported, followed by breath-
lessness (44%). Four percent of the patients had fever
spikes persisting even after 14 days of negative nasophar-
yngeal RT PCR. The symptomatology of long COVID is
demonstrated in Figure 1. Symptoms were not different in
the patients who had diabetes than who did not have it.
Persistent muscle weakness was more common in patients
who had aged more than 50 years.

Discussion

This study is one of the few that focussed on the symp-
toms prevalent in patients discharged from the acute care
facility. There are some facts which came out of our study

Table 2 Effect of Diabetes on Inflammatory Markers at the Time of Admission

Inflammatory Marker Diabetic Nondiabetic p value
Serum CRP 17.5 (6-30.2) (n-24) 46 (20-60) (n-15) 0.017
Serum IL-6 level 239 (210-260) 246 (105.7-259.2) 0.87
Serum D dimer 820 (275-2055) 810 (372-1975) 0.77
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Figure 2 Correlation between serum C reactive protein and D dimer.

and will improve the future insight into the disease. The
serum IL-6 did not improve despite nasopharyngeal nega-
tive RT PCR status and were elevated at the time of
discharge. We also found that even after 14 days of the
negative nasopharyngeal RT PCR status, patients had
symptoms in the form of long COVID. The elderly
patients had more microcirculation abnormalities. The dia-
betic patients had more severe inflammation at the time of
admission to the acute care facility but had similar pre-
valence of symptoms in the follow-up.

This study showed that eighty two percent patients had
at least one symptom in the post-acute care phase of
COVID-19. Fatigue (74%) was the most common symp-
tom reported, followed by breathlessness (44%). Few stu-
dies describe the prevalence of symptoms in the post-acute
care phase. In a social media-based study, when they
analyzed the Twitter hashtags “#longcovid” and “#chron-
iccovid,” malaise and fatigue (62%) were the most com-
mon symptoms followed by dyspnoea (19%).%* This study
reflects the same prevalence of fatigue, but prevalence of
dyspnoea was more than this social media-based study.
This discrepancy is because we asked the patients in
person and took a detailed history of dyspnoea. This high
prevalence of dyspnoea is corroborating with another
study from Italy, where the prevalence of dyspnoea was
43.4.% In a letter to the editor Perrin Ray et al mentioned
Myalgic Encephalomyelitis/Chronic Fatigue Syndrome.**

Similarly, a high prevalence of fatigue was also noted in
the current study. Persistent post-COVID symptoms lead
to a low quality of life, highlighted in multiple studies.?
The high prevalence of fatigue in these patients is due to
multiple aetiologies. In COVID-19, it was found that low-
grade viremia may last for weeks even after a negative naso-
pharyngeal RT PCR report.*® This low-level viremia maintains
a low level of inflammation that causes either increased cyto-
kines or persistent end-organ dysfunction. Lung injury, cardiac
injury, vascular dysfunction, muscle injury and low-grade
inflammation, critical care neuropathy, critical care myopathy
and steroid-induced physical deconditioning are some of the
reasons that may also cause fatigue in these patients. The lung
injuries in the patients with moderate to severe COVID-19, are
extensive, slow to recover and leave residual fibrosis in some
patients. Some of the patients reported fatigue even after two
months after discharge. SARS Cov2 virus can directly involve
the muscle, leading to myopathy, myalgia, or even frank
myositis.”” ?° This muscle dysfunction may be the cause of
easy fatigability and breathlessness. The prevalence of subcli-
nical or clinical cardiac dysfunction in these patients is remark-
ably high.**>* These patients may have cytokines induced
functional cardiac dysfunction, without elevation of cardiac
biomarkers. Some of the patients were found to have the virus
in the myocardium without fulminant myocarditis.*> The car-
diac changes may persist even after recovery from COVID-
193 The persistent cardiac dysfunction may also cause
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breathlessness and ecasy fatigability. All these above-
mentioned aetiologies explain the persistence of fatigue in
these patients.

In our study, patients with diabetes had a high c reactive
protein level at the time of admission in an acute care facility,
when compared with the patients who did not have diabetes.
The C reactive protein is a marker of inflammation, and this
showed that diabetic patients had more inflammation in
COVID-19. Previous studies had shown that diabetes is
arisk factor for the severe disease at onset, along with progres-
sion from mild to severe disease.’”® Elevated glucose level
acting on HIF-1la/glycolysis-dependent axis favours the
SARS-CoV-2 replication through exaggerated monocyte
response.>’ Patients with diabetes have a high risk of immune
dysregulation noted previously during the viral epidemic of
MERS (middle east respiratory syndrome).*’ Similarly, also in
COVID-19, when the inflammatory markers were studied in
two sub cohorts of sex- and age-matched participants, diabetic
patients (n-33) had higher CRP levels than non-diabetics
patients*'(n-37). In PROSPERO-based pooled analysis, the
diabetic patients had higher CRP levels than non-diabetic.**

Elevated C reactive protein was found to be a marker of
mortality in COVID-19 patients. In a retrospective study of
904 patients with COVID-19 (136 with diabetes, mostly type 2
diabetes), C reactive protein was associated with increased risk
of mortality (OR-1.12).** In our study, patients who had a high
C reactive protein also had high D dimer values. This may be
due to increased immunothrombosis in the patients who had
high levels of inflammation, connecting the link between
inflammation (CRP) to thrombosis (D dimer). Occlusion of
the micro vessels is the leading cause of morbidity and mor-
tality in severe COVID-19 infection. The initiator of the

immune microthrombi, the NETOsis, is

6

induced by
C reactive protein.***

Aging was associated with a worse prognosis marker in our
study. Older patients had a high D Dimer level and low level of
oxygen saturation at the time of admission to the acute care
facility. Endothelial dysfunction is one of the hallmarks of the
aging process.”’” In older adults, the endothelium has less
capacity to secrete the anti-inflammatory and antithrombotic
molecule nitrous oxide. The expression of the inflammatory
markers is more robust and dysregulated. The micro-occlusion
of pulmonary vasculature by immune thrombosis caused desa-
turation, and increased D dimer due to clot lysis.

Patients with COVID-19, are having long-term pulmonary
sequalae, as a complication of SARS CoV?2 associated lung
injury. These are lung fibrosis, secondary pulmonary hyperten-
sion and hypoxia. Due to the magnitude of the infection, we

may need a dedicated system to tackle these patients. Ongoing
deterioration of the lung function and frequent need of hospi-
talization, may strain the resource-limited health care of devel-
oping countries like India.*’ Also, in the developed world, due
to wide clinical spectrum of the post-COVID-19 sequelae,
a dedicated multi-disciplinary post-COVID team needed to
form which include pulmonologists, intensivists, cardiologists,
and physiotherapists may be needed to take care of these
patients. There is one more hypothesis, that has to be studied
further that the endothelial dysfunction precipitated by the
COVID-19, may lead to long term increased risk of athero-
sclerotic events.*® If this happens, we will see pandemic of
cardiovascular disease, evolving after a lead time. So, we may
have to strengthen our healthcare systems to deal with these
complications. The loss of the work days, due to these post-
COVID-19 symptoms, may also negatively affect economy in
both developing and developed countries.

This study has some limitations. First, this is an observa-
tional study with retrospective data collection. Second, the
sample size is small, having only fifty patients. Third, as we
do not have the quality-of-life assessment, how these symp-
toms affect the quality of life still needs to be investigated.

Our study has some strengths. To our knowledge, this
is the first study exploring the symptoms in COVID-19
patients once they are discharged from an acute care
facility. This study also highlights that although the dis-
ease may be mild on presentation; however, the sequelae
are very severe and prolonged.

Conclusion

The prevalence of symptoms in patients who had negative
RT PCR is very high. The mere negative nasopharyngeal
RT PCR may not mean clinical recovery in patients with
COVID-19. Immunothrombosis induced microcirculation
dysfunction may be the cause of low saturation and poor
prognosis, in the elderly patients.
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