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/ABSTRACT \

Background: The long-term effects of SARS-CoV-2 infection are becoming a significant cause of
concern for society and healthcare systems. This study determined the variety of symptoms short
and long-term after recovery from COVID-19 infection.

Methods: A cross-sectional study of 100 subjects followed for 2 years, all COVID-19 infection survivors
(RT-PCR positive), 18 years and above were recruited. Participants were examined and screened
with WHO post-COVID assessment criteria for post-acute (>2 weeks) and long-term (>4 weeks) symp-
toms that lingered on post-recovery of acute iliness. Chi-square was used for the association with the
outcome variable with p-value < 0.05 was significant.

Results: The mean age of the participants was 37.8+10.3 years with the majority 55% being men.
There was complete resolution of symptoms in 86% whereas 14% had lingering symptoms
post-COVID (p=0.549). The most common severe symptoms in the post-acute phase (after 2 weeks)
in COVID recoveries were fatigue, myalgias followed by anosmia and ageusia. Persistent long-term
(after 4 weeks) presentations in the COVID survivors were cardiac and neurological complications
such as CAD (coronary artery disease) and Bell’s palsy followed by long-term fatigue/generalized
weakness and dizziness. Mental health sequelae post covid, most subjects had insomnia (27%) and
amnesia (27%) followed by anxiety (20%), depression (14%), and brain fogging (12%) (p-value 0.347).

Conclusion: The majority of COVID-19 survivors achieved complete symptom resolution, with only
14% experiencing lingering symptoms. These findings contribute to our understanding of the diverse
and complex manifestations of COVID-19 recovery but highlight the need for further research to
elucidate the underlying mechanisms.

Keywords: COVID-19, Post-Acute COVID-19 Syndrome, Recovery.

Corresponding author:

Dr. Fatima Jehangir

Consultant Physician,

Medilink Consultant Clinics,

Karachi, Pakistan.

Email: fatima.jehangir@zu.edu.pk

doi: https://doi.org/10.36283/PJMD12-4/006

How to cite: Arshad S, Jehangir F, Muzammil M, Adnan T. Post COVID-19 Syndrome: Assessment of
Short- and Long-Term Post-Recovery Manifestations Among Pakistani Community. Pak J Med Dent.
2023;12(4): 25-31. Doi: 10.36283/PJMD12-4/006 /

-

This is an open-access article distributed under the terms of the CreativeCommons Aftribution License (CC BY) 4.0

https://creativecommons.org/licenses/by/4.0/

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2023, VOL. 12 (04) DOI: https://doi.org/10.36283/PJMD12-4/006 /&)




26

INTRODUCTION

The COVID-19 pandemic has had a significant
impact on global public health. Despite consider-
able efforts to confrol its spread, a substantial
proportion of patients who have recovered from
acute COVID-19 continue to experience a range of
symptoms, often persisting for weeks or even months
after the initial infection. Understanding these
long-term effects is crucial for providing appropriate
medical care and support to affected individuals.
Many studies revealed that COVID-19 has the
potential fo cause long-term effects on nearly all
systems including respiratory, cardiovascular,
gastrointestinal, neurological, and psychiatric mani-
festations'.

A significant percentage of patients (87.5%) who
had improved after acute infection confinued fo
endure a diversity of symptoms such as fatigue,
dyspnea, cough, myalgia, and headache?s.
Published data indicated that individuals who expe-
rienced mild illness or had no apparent symptoms
may also suffer from long-term symptoms. The termi-
nology regarding ongoing symptoms after recovery
and the resolution of the disease differ among
studies and societies' definitions as the Centers for
Disease Control and Prevention (CDC) and The
National Institute for Health and Care Excellence
(NICE)**> continuing symptoms beyond 3 weeks from
the disease onset were designated as post-acute
COVID-19 and beyond 12 weeks as chronic
COVID-19¢.

The US CDC suggested separating the disease into
different categories as acute COVID-19 (the first 2
weeks from symptom start), post-acute hyper
inflammatory iliness (between 2 and 4 weeks from
symptoms start), and late period symptoms (more
than 4 weeks from symptom start)’.

The involvement of the cardiovascular system in
COVID-19 has been widely reported. Patients have
shown signs of myocardial injury, arrhythmias, and
blood clotting disorders during the acute phase.
Emerging evidence suggests that some individuals
may continue to suffer from these cardiac issues well
intfo the post-acute and chronic phases of the disea-
se. Gastfrointestinal manifestations, such as diarrhea,
nausea, and loss of appetite, have been observed
in COVID-19 sufferers, and persistent gastrointestinal
symptoms in recovered patients are also seen,
suggesting potential long-term effects on the dige-
stive systems.

Neurological complications of COVID-19, including
anosmia (loss of smell), ageusia (loss of taste),
headaches, and cognitive impairment, have been
frequently reported. Moreover, psychiatric
symptoms such as anxiety, depression, and
post-traumatic stress disorder have been observed
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in COVID-19 survivors, potentially impacting their
overall well-being and quality of life’.

The long-term effects of COVID-19 on multiple organ
systems are increasingly recognized, affecting a
significant proportion of recovered patients. Even
individuals with mild or asymptomatic COVID-19
may not be exempt from experiencing ongoing
symptoms. To better understand and manage these
sequelae, further research and standardized defini-
tions are required. Healthcare providers must remain
vigilant in monitoring and supporting patients with
post-acute and chronic COVID-19 to optimize their
recovery and well-being. The study aimed to explo-
re the long-term manifestations of COVID-19 on
various organs in the Pakistani population so that we
could link the underlying mechanisms of these
long-term effects and develop effective therapeu-
fic strategies to improve patient outcomes.

METHODS

A cross-sectional study was done on n=100
COVID-19 infection survivors 18 years and above.
Study duration was 2 years from Jan 2021 to Decem-
ber 2022. The inclusion criteria for acceptability into
the study included all COVID-19 survivors who have
consented to participate and are attending clinic
services in the OPD and who were COVID-19 RT-PCR
Positive. Exclusion criteria included those who
refused to give consent. They were called for
follow-up once every month and thorough history
and examination were done by consultant family
physicians to exclude any acute infection or uncon-
frolled status of any chronic disease. Also, new
symptom appearing and lasting long-term was
documented.

Participants were examined and screened with
WHO post-COVID assessment criteria for post-acute
(>2 weeks) and long-term (>4 weeks) symptoms that
lingered on post-recovery of acute iliness. The study
was approved by the institutional review board with
reference number, ERC code# 4780122SAFM. SPSS
version 20 was used for statistical analysis. Mean and
sfandard deviation were computed for numerical
variables and frequencies and percentages for
categorical variables. Chi-square was computed o
see the association with the outcome variable.
P-value < 0.05 was considered significant.

RESULTS

The mean age of the participants was 37.8+10.3
years. The majority (55%) were men and there were
45% women. The most common severe symptoms in
the post-acute phase (after 2 weeks) in COVID
recoverees were fatigue, myalgias followed by
anosmia, and ageusia. Persistent long-term (after 4
weeks) presentatfions in the COVID survivors were
cardiac and neurological complications such as
CAD (coronary artery disease) and Bell's palsy
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followed by long-term fatigue/ generalized weak-
ness and dizziness. Table 1T demonstrates the demo-
graphic profile of the participants. Table 2 com-
pares the symptoms occurring in patients during
COVID-19 infection and how much of them lingered
post 2 weeks of acute COVID-19 infection. When we

by anxiety, depression, and brain fogging but the
results are statistically insignificant (p-value 0.347).
The majority of patients (74%) were otherwise
healthy having no comorbidities however 15% had 1
comorbid condition, 8% had 2 and only 1% had
more than 3 conditions.

looked at the mental health sequelae post covid,
most subjects had insomnia and amnesia followed

Table 1: Demographic profile of the participants.

Gend | Age | Marital status Mental He alth consequences post-COVID Presence of Post
er (year comorbidities CoOVID
s) complete
resolufion
of
symptoms
37.8+ | Singl | Mari | Memor | Disfress | Insom | Anxie | Brain Non | 1 2 >3 Yes No
10.3 e ed y ed nia ty Fogg | e
Impact ng
ed
Male | 55 18 37 11 8 15 8 7 43 8 4 0 47 8
n (%) (32. (67.3) | (40.7) (57.1) (55.5) (40) (58.3) (58. 1 (5 |1(5 (0) (85. | (14.
7) 1) 3 10 5) 5)
Fema | 45 14 31 16 6 12 12 5 31 7 4 1 39 6
le n (31. (68.9) | (59.3) (42.9) (44.4) (60) (41.6) (4. 14 (5 (10 | (86. | (13.
(%) 3) 9) 710 10 |7 3)
Total | 100 32 68 27 14 27 20 12(12) | 74 1518 1 86 14
n (%) (32) [ (¢8) (27) (14) (27) (20) (74) (; @ [ (M
5
p-value 0.518 0.347 0.342 0.549

Table 2: Comparison of symptoms during and persistent symptoms after 2 weeks of COVID-19 infection.

Symptomatology During COVID Infection After COVID infection
n (%) n (%)

Flu-lke symptoms 77(52.4) 31(31)

Fever 98(66.7) 20(20)

He adache 78(53.1) 9(9)

Vomiting 11(7.5) 14(14)

Diarhea 31(21.1) 14(14)

Shortness of Breadth 44(29.9) 16(16)

Pneumonia 27(18.4) 100(100)

Anosmia 47(31.9) 26(26)

Ageusia 37(25.2) 9(9)

Chest pain 59(40.1) 3(3)
Visualimpairment 10(6.8) 2(9)

Figure 1 shows the short-term consequences after
two weeks of COVID-19 infections, with fatigue,

and myalgias being the most common.
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Short term manifestations post COVID
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Figure 1: Severity of clinical manifestations after 2 weeks of COVID infection.
Figure 2 illustrates the various long-term i.e., beyond survivors could nof return to their baseline

functionality and remained sick with long-lasting
symptoms (p-value 0.549).

4 weeks, complications post-infection, and
long-term fatigue were seen the most followed by
CAD, Bell's Palsy, and dizziness. 14% of COVID
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Figure 2: Long-term (>4 weeks) clinical presentation of COVID-19 recovered patients.

DISCUSSION

The severe acute respiratory syndrome called the
Coronavirus 2 (SARS-COV- 2) infection has a wide
range of presentations; from asymptomatic cases to
acute respiratory syndrome, multi-organ failure, or
residual symptoms in recovered patients called
Long COVID or post-COVID syndrome which is a
new medical challenge with unclear long-term
sequelae. The data shows that 10-35% of patients
freated in the community and 85% of patients
requiring inpatient freatment develop post-COVID
syndrome or Long COVID 8. Post-COVID syndrome is
a pathological condition involving multiple organ
systems leading to chronic medical, mental, and
psychological complications which result in poor
quality of life, increased patient frustration, and
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increased mortality risk 7.

The most common symptoms of Long COVID are
exireme tiredness or fatigue, shortness of breath,
dyspnea, loss of sense of smell and or taste, and
muscle aches or Myalgia '°. The most commonly
reported mental symptoms are memory and
concentration deficits referred to as “Brain Fog”,
insomnia, and anxiety. Other reported symptoms
are chest pain or fightness, Heart palpitatfions,
dizziness, pins and needles, joint pain, depression
and anxiety, tinnitus, earache, feeling sick, diarrheq,
stomach aches, loss of appetite, increased
temperature, headache, sore throat, and rashes .

Similarly, Song et al reported a cough prevalence of
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18% (95% ClI, 12-24%, n=14) weeks after COVID-19
onset 2. Cohort data in Norway and the Faroe
Islands found that about 10% of COVID-infected
patients who were treated as outfpatients were
coughing up to 4 months after the onset of infection
1314 1t is important to understand the pathophysiolo-
gy of the cough symptoms associated with
COVID-19 infection to develop a treatment for
COVID-19 infection. Song et al propose that the
cough hypersensitivity is due to sensory vagal
neuron invasion by SARS-CoV-2, causing neuro-in-
flammation in cenfral and peripheral cough path-
ways 2,

In a study conducted by Huang Y et al., Lung func-
fion tests were conducted on a group of 57 patients
after being diagnosed with COVID-19 infection. 53%
of these patients showed decreases in lung diffusion
capacity for carbon monoxide (DLCO), and 49% of
these patients were found to have decreased
strength in their respiratory muscles. In another study,
abnormalities of lung function tests were found in a
significant number of patients (14/55) recovering
from inpatient freatment. Lung diffusion impairment
was also found in another group of patients even in
their six-month post-COVID follow-up visit > Our
cohort did not show shortness of breath lasting after
2 weeks of infection. Perhaps it had resolved sponta-
neously as the infection improved, also the patients
were younger and with low co-morbidities. Our data
also reported severe Anosmia in 12.5 % of partici-
pants at 2 weeks' post-infection and persisted
beyond 4 weeks in a significant number of patients
recovering from COVID-19 infection.

In a stfudy conducted at the University of Pennsylva-
nia, 98% of COVID-infected patients exhibited some
altered sense of smell. Tara J. Wu et al concluded in
their systemic review that up fo 68% of patients who
are infected with COVID-19 reported Anosmia
within 2 weeks and persisted in a small number of
patients beyond 2 weeks 6. Our study findings 2
weeks post-COVID correlate with the cough, short-
ness of breath, and Anosmia cluster of symptoms
that occur post-COVID as most of our participant
displayed a combination of cough, dyspnea, and
anosmia as their predominant symptom. In a Multi-
center study carried out by Cesar Fernandez et al,
they followed up with telephone inferviews of
patients who recovered from COVID-19 after they
were treated at three different public hospitals in
Madrid, Spain. They interviewed 1,950 patients and
found that only 367 (18.8%) patients were symp-
tom-free. The prevalence of long-term cough,
dyspnea, and fatigue was reported at 2.5%, 23.3%,
and 61.2% respectively 7.

Our long-term data after 4 weeks post-COVID
showed the most common complaints of fatigue,
headache, impaired memory, and cardiac symp-
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toms like chest pain, palpitation, and coronary
artery disease. Researchers have suggested that the
altered processing of sensory stimuli by the central
nervous system and the peripheral pathways as
causes of ongoing fatigue after COVID-19 infection
18 Interestingly a correlation between dyspnea,
pain, and cough can be explained based on
functional MRI studies of the brain showing Insular
and Cingulate cortices as principal areas of the
brain dealing with nociceptive processing of
dyspnea, cough, and pain ' Available scientific
literature also shows a possible link between Long
COVID and cardiac symptoms including chest pain.
Cardiac Magnetic resonance imaging (MRI) of
12/26 (46%) of college athletes with confirmed
COVID infection showed evidence of myocarditis or
myocardial injury after 12 - 53

days from diagnosis 2. Another prospective obser-
vational cohort study of 100 post-COVID patients
from University Hospital Frankfurt indicated that 78%
of participants had abnormal cardiac MRl 2-3
months after acute COVID-19 infection. Of these
100 patients, 60% had evidence of myocardial
inflammation ?'. One other study claimed that 40%
of post-COVID patients presented with Pericarditis or
Myocarditis more than 70 days’ post-infection 22

In this study, it was also noted a significant number of
patients reported mental health problems such as
cognitive impairment, memory issues, insomniaq,
brain fog, anxiety, and despair. A single-center,
retrospective cohort study of adult patients was
carried out by Karen Keijsers et al 2. They used the
Hospital Anxiety and Depression Scale (HADA) to
screen mental health in COVID-19 survivors. Their
cohort included two hundred and eleven patients
with a median age of 63 years. 33% of patfients
reported memory impairment and 28% had com-
plaints of concentration problems. Further results
showed anxiety and depression occurring among
7.8% and 7.1% respectively 2. In a similar study,
Tehmina Nasserie et al reported depression and/or
anxiety with a median frequency of 14.9% and
2.21%. They also reported impaired cognitive func-
tion at a median frequency of 28.3% ?. Data collect-
ed by Huang et al, Akter et al and Halpin et al
reported combined occurrences of anxiety and
depression symptoms in post-COVID patients at
21.1%, 21.6%, and 23.0% respectively 252,

To fight COVID-19 and its long-term consequences,
it is important to do further research to explore and
find answers to many questions. Some areas of
further interest and research can be Racial differ-
ences in the occurrence and outcome of long
COVID, what determines COVID-19 cluster presen-
tations and chronic symptomes.

CONCLUSION
Post-COVID Syndrome or Long COVID is found as a
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multi-organ disease, presenting with a wide range of
symptoms long after the acute infection subsides.
This cluster of fatigue and pain points toward patho-
physiological mechanisms involving the cenftral
nervous system rather than exclusively infectious
processes. These post-symptoms affect patients’
quality of health and daily life. Therefore, it is import-
ant to identify post-COVID symptoms and their com-
plications, as well as establish regular long-term
follow-ups and use available interventions to treat
symptoms and provide medical and social support
as needed.
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