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Post-COVID syndrome: an emerging global health issue in the
aftermath of the SARS-COV-2 pandemic

Sir,

SARS-CoV-19 started as acute respiratory tract infection
in late 2019 and spread globally.! It led to 65 million
people affected worldwide and deaths of multimillion
across the world. The term “post-COVID conditions” is
an umbrella term for the wide range of physical and
mental health consequences experienced by some patients
that are present four or more weeks after SARS-CoV-2
infection, including by patients who had initial mild or
asymptomatic acute infection.?

FIRST INSTANCES OF THE POST-COVID
SYNDROME

By late 2020 it did become apparent some people who
contracted SARS-Cov-19 continued to have prolonged
symptoms which were not attributable to any other illness
like post COVID fatigue. There was range of symptoms
from tiredness, fatigue exhaustion to extreme mast cell
activation syndrome. So, far there have been more than
200 symptoms attributed to post COVID illness.

BACKGROUND AND DEFINITION

Various terms associated with this syndrome such as long
COVID, Post-Acute sequelae of SARS-CoV-2.3

Post-COVID-19 syndrome

signs and symptoms that develop during or after COVID-
19 and continue for more than 12 weeks and are not
explained by an alternative diagnosis. It is a multisystem
disease with over 200 Symptoms.*

Ongoing COVID

Symptoms persisting longer than 4 weeks till 12 weeks
attributed to no other illness.®

For most people it is mild, and people can continue to
function. For some its severe and debilitating and
severely affects quality of life.

DEMOGRAPHICS INFLUENCING POST-COVID
SYNDROME

Age 18-80 but predominantly middle age 40’s. Gender
3:1 females to male.® Seems to affect people with pre-

existing health conditions obesity, diabetes, autoimmune
conditions, minority ethnic backgrounds.’

SYMPTOMS AND CLINICAL MANIFESTATIONS
Respiratory

SARS-COVID affects various systems. Its predominantly
a respiratory virus and majority people develop breathing
related symptoms commonest being persistent cough,
dyspnoea and decreased exercise tolerance.® Patient
describes it as constant hunger for having to take more
oxygen in

This is thought to be due to reduced diffusion capacity,
restrictive pulmonary physiology. These changes would
be evident on imaging such as chest X-ray and high-
resolution CT some of the findings will be ground-glass
opacities and fibrotic changes on imaging.’

Figure 1: X-ray and CT appearance of acute COVID
pneumonia.

Haematological/ vascular

Thromboembolic events have been noted to be <5% in
post-acute COVID-19 in retrospective studies. These
events are dependent on the duration of the hyper
inflammatory state induced by infection. This can lead to
microthrombi and microembolli and small vessel
inflammation.

Direct oral anticoagulants and low-molecular-weight
heparin may be considered for extended thrombo
prophylaxis after risk-benefit discussion in patients with
predisposing risk factors for immobility, persistently
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elevated d-dimer levels (greater than twice the upper limit
of normal) and other high-risk comorbidities such as
cancer.

Cardiology

Persistent symptoms may include palpitations, dyspnoea
and chest pain. This is again thought to be due to cellular
hypoxia.

Long-term sequelae may include increased cardio
metabolic demand, myocardial fibrosis or scarring
(detectable via cardiac MRI) manifesting with
arrhythmias, tachycardia and autonomic dysfunction.'
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Figure 2 (A-F): Cardiac MR showing fibrosis/
scarring.

Postural orthostatic tachycardia syndrome (POTS) and
inappropriate sinus tachycardia Syndrome is another rare
but very distressing manifestation of cardiac sequel.
Rarely it can lead to myocarditis as well.!!

Neuropsychiatric

Persistent abnormalities may include fatigue, myalgia,
headache, dysautonomia and cognitive impairment (brain
fog), bladder dysfunction, taste and smell dysfunction,
sleep disturbances, vivid dreams, people commonly state
they are not as sharp as they use to be.!?

Anxiety, depression, sleep disturbances and PTSD have
been reported in 30-40% of COVID-19 survivors, like
survivors of other pathogenic coronaviruses.

The pathophysiology of neuropsychiatric complications
is mechanistically diverse and entails immune
dysregulation, inflammation, microvascular thrombosis,
iatrogenic effects of medications and psychosocial
impacts of infection.

Renal

Resolution of AKI during acute COVID-19 occurs in
most patients; however, reduced eGFR has been reported
at 6 months follow-up.'?

COVID associated acute vascular necrosis (COVAN)
may be the predominant pattern of renal injury in
individuals of African descent.

Endocrine

Endocrine sequelae may include new or worsening
control of existing diabetes mellitus, subacute thyroiditis
and bone demineralization.

Few cases of pancreatitis/ splenic dysfunction have also
been reported. !4

Gastrointestinal/ hepatobiliary

Prolonged viral faecal shedding can occur in COVID-19
even after negative nasopharyngeal swab testing.
COVID-19 has the potential to alter the gut microbiome,
including enrichment of opportunistic organisms and
depletion of beneficial commensals.'3

Range of symptoms could include persistent nausea,
flatulence, diarrhoea similar to visceral hypersensitivity.
This is thought to be due to post viral auto dysregulation
and mimics irritable bowel syndrome.

Rheumatological

Joint pains, muscle aches and pains and muscle
weakness, few cases of seropositive Rheumatoid arthritis
have been reported as well.

Skin

Hair loss is the predominant symptom and has been
reported in approximately 20% of COVID-19 survivors.
Various rashes particularly in young.

MISc (Multi inflammation syndrome in children)

It’s a rare set of symptoms affecting some children
diagnostic criteria: <21 years old with fever, elevated
inflammatory markers, multiple organ dysfunction,
current or recent SARS-CoV-2 infection and exclusion of
other plausible diagnosis. '

It typically affects children >7 years and
disproportionately of African, Afro-Caribbean or
Hispanic origin. '8

Cardiovascular  (coronary artery aneurysm) and
neurologic (headache, encephalopathy, stroke and
seizure) complications can occur.
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PSYCHOLOGICAL IMPACT
Mental health issues

including grief reactions, substance use disorders,
anxiety, sleep disorders, depression, suicides, post-
traumatic stress disorders, panic disorders. *°

New-onset mental health issues

Due to COVID-19-related stress, fear and loneliness;
enduring neuropsychiatric symptoms or disorders (e.g.,
acute ischaemic stroke, headache, dizziness, ataxia,
delirium and seizures) of COVID-19 infection due to
cytokine storms.

Relapse of pre-existing mental illness

Due to reduced access to therapeutic resources, disruption
of therapies, service provision and social support.?

Suicides

Due to neuropsychiatric manifestations and the
socioeconomic impact of COVID-19.%

Other issues

COVID-19-related stigma, discrimination and hate
crimes.

Vulnerable population

Children and adolescents; elderly; unemployed and
homeless persons; COVID-19 survivors; healthcare
workers (HCWSs); those with pre-existing psychiatric
disorders; grass-roots workers; pregnant women; people
with disabilities and chronic diseases; migrants; refugees;
lesbian, gay, bisexual, transgender and queer (LGBTQ)
community; racial and ethnic minorities.?

Risk factors

The death of either parent, caregivers or loved ones,
misinformation, loss of peer support because of closure
of school or workplace, academic loss, medical
comorbidities, uncertainties, stigma, prolonged isolation,
social rejection, work stress, burn-out, being in direct
contact with active cases and facing economic burdens.

Frustration is very common; patient find it difficult to do
day to day tasks. Other symptoms could include Anxiety,
Depression, PTSD like symptoms particularly in patients
admitted to ITU. 2

Duration of symptoms varies from person to person most
people get better within 12-18 months. It’s a very new
condition and long-term prognosis is difficult to the
predict.?

PATHOPHYSIOLOGY AND
MECHANISMS

POSSIBLE

It is also possible that some patients with post-COVID
conditions will not have had positive test results for
SARS-CoV-2 because of a lack of testing or inaccurate
testing during the acute period, or because of waning
antibody levels or false-negative antibody testing during
follow up.

Post-COVID conditions are heterogeneous and may be
attributable to different underlying pathophysiologic
processes. Researchers are working to characterize and
differentiate the multiple possible aetiologies, such as
damage to ACE receptors affecting transport of oxygen
leading to cellular hypoxia and reduced ATP energy
production.?*

Other possible reasons organ damage resulting from
acute phase infection, complications from a dysregulated
inflammatory state, ongoing viral activity associated with
an intra-host viral reservoir, autoimmunity, inadequate
antibody response and hyperactivation of cytokine
system.?

Persistent
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ng pathogen (including SARS-Cok-2 mimicry

including herpeswiruses such | | pesistence)

3 EBY and HHYG

Figure 3: Hypothesized mechanism of post COVID
syndrome.

In some circumstances immune system goes in overdrive
during acute COVID infection as well as during post-
COVID syndrome

There has been studies suggestive of raised levels of
cytokines, B cells, T cells and mast cells. There is a rare
condition mast cell activation syndrome which is thought
to be triggered by SARS-COVID virus leading to
widespread raised levels of histamine like chemicals and
causing multisystem inflammation.?®

Like other conditions such as chronic fatigue syndrome
and myeloencaphalitis, post COVID syndrome is
variable. Patients have good and bad days.
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MANAGEMENT AND TREATMENT

Post COVID syndrome is complex condition, and it
needs multidisciplinary approach.?’

COVID clinician, rehab team (physical therapy,
pulmonary rehab, cardiac rehab), occupational therapist
and psychological therapy team work together to do
holistic assessment on patient and come up with
comprehensive individualized care plan. We have devised
a system wise approach.

Respiratory

Response is based on British thoracic society guideline
on the severity of acute COVID-19 and whether the
patient received ICU-level care76.2

Algorithms for both severe and mild-to-moderate
COVID-19 groups recommend clinical assessment and
chest X-ray in all patients at 12 weeks, along with
consideration of pulmonary function tests (PFTs), six
minute walking test (6MWTs), sputum sampling and
echocardiogram according to clinical judgment.

Respiratory follow up of patients with COVID-19 pneumonia Figure 2

[
i Mild to moderate pneumonia - typically cared for on ward or in wmmunhy'_f

!

12 weeks after discharge - Step 1
Pre-order Chest X-Ray - virtual clinic Normal

If diagnosed with PE?, combine follow up f——————— Discharge
Chest X-Ray with post-PE’ follow up*

Send template letter with
advice to see GP for
if
persistent, new or
progressive respiratory
symptoms

| Normal

[ If abnormal CXR* pre-order full PFTs*
Step 2

Normal Clinical assessment* with PFT® review "
Discharge  ¢—— If PE suspected proceed straight to CTPAS
1f PE not suspected, and patient clinically
improving consider repeat Chest X-ray* *

A Could be virtual

l Any abnormality*

Evidence of
Conslder refermal to  |nterstitial lung disease|  HIgh Resolution CT scan' and CTPA® | pyidence of pype  Consider referral to
specialist ILD Service Consider walk test speclalist PH® service
Consider echocardiogram

l * I any suggestion of mallgnancy
3 pumonary embotsm 6 Pulmonary Hypertension.

4 Pumonary vasclrdisease 7 atersttal g dsease | 1f no significant 1LD” or PVD* to account for any disability consider other g
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Figure 4: British thoracic society flowchart to follow
up post COVID patients.

Rehab/ energy management/ gradual building up of
stamina is mainstay of treatment.

Cardiovascular

Beta blockers have been used with limited success for
postural orthostatic tachycardia syndrome (POTS).
Patients who have asthma or where B blockers cannot be
used can be tried on Ivabradine.

Patients with cardiovascular complications during acute
infection or those experiencing persistent cardiac
symptoms may be monitored with serial clinical,
echocardiogram and electrocardiogram follow-up.?

Neuropsychiatric

Its complex set of symptoms and usually management
will include psychological support as well as
symptomatic treatment with one of the neuropathic pain
killers such as amitriptyline/ gabapentin/ pregabalin.3°

Where there is more psychological impact SSRRI’s,
SNRI’s can be trialled.

Regular post COVID psychological therapies have shown
to improve symptoms.

Endocrine

Patients with newly diagnosed diabetes in the absence of
traditional risk factors for type 2 diabetes, suspected
hypothalamic-pituitary-adrenal — axis suppression or
hyperthyroidism should undergo the appropriate
laboratory  testing and should be referred to
endocrinology.’!

Gastrointestinal

Patients presenting with persistent vague abdominal
symptoms should be investigated to rule out
inflammatory bowel disease. Once ruled out treatment
would be symptomatic with antispasmodics such as
mebeverine, hyoscine and spasmonal. Probiotics have
shown to improve gut flora.*

Top tips

In our personal experience for working over last two
years in post COVID clinic we have identified and
created a list of modalities we have tried and anecdotally
patients have found it useful. Some of those modalities
we have listed here.

Psychological support/ reassurance is paramount
importance. Good explanation of condition and natural
course will help alleviate anxiety. Most patients in our
experience will recover in 6-18 months back to their
baseline. 3333

Breathing exercises pulmonary rehabilitation certainly
improve effort of breathing and strengthens accessory
muscle of breathing. Antihistamines, low histamine diet
and montelukast has helped some patients

Hyperbaric O, has been used in research studies with
variable benefits.

Zinc/ selenium supplements have helped to improve hair
loss.

Rehab/ energy management/ gradual /gradient exercise
programme is very useful for most patients feeling
chronic fatigue and tiredness.?%7
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For sleep disturbances sleep hygiene, regular exercise and
in some cases, melatonin has been helpful.

LIMITATIONS AND
HEALTHCARE SYSTEMS

CHALLENGES IN

Post-COVID syndrome is very new condition with not
much understanding both among physicians and
patients.*®

There is some research into this condition still it’s not
very well understood condition and there are not many
modalities of treatment.>’

More research is needed to understand this condition
better.

Vaccination seems to help people who are not
vaccinated.** They tend to get milder symptoms and
recover quickly even if they were not vaccinated before
contractive SARS-COVID. #!

LONG-TERM GLOBAL HEALTH IMPLICATIONS

More thanl144 million people globally are living with
multi-dimensional and episodic symptoms that broadly
impact functional status and quality of life. This is
compounded by economic and societal drivers
contributing to an increasing burden of long COVID in
the global population. Data from Chen et al highlight that
the global probability of developing long COVID is 0.43
(95% confidence interval (CI=0.39-0.46) with those
hospitalised being more likely to develop lasting
symptoms (0.54, 95% CI=0.44-0.63) compared to those
not hospitalised (0.34, 95% CI=0.25-0.46). Symptom
prevalence reported at 30 days post-infection is 0.37
(95% CI=0.26-0.49), 0.25 at 60 days (95% CI=0.15-
0.38), 0.32 at 90 days (95% CI=0.14-0.57) and 0.49 at
120 days 49 (95% CI=0.40-0.59).** Additional data
highlights that the time to recovery exceeded 35 weeks in
3423 (91%) patients, reporting an average of 56+26
symptoms across different organ systems.

The episodic nature of symptoms and functioning with
long COVID is reported to affect 86% of participants
(95% CI=84.8%-87.0%) with symptoms triggered by
exercise training, or physical or mental activity.

RESEARCH GAPS AND FUTURE DIRECTIONS

The national institute of health research and UK research
and Innovation demonstrated an agile response to the
COVID-19 pandemic by allocating research funding to
address the immediate burden of COVID-19. While this
was important for an immediate response, the long-term
and unanswered challenges of long COVID should be
addressed with a sustained allocation of research
funding.*

Currently, the national institute of health is the only
health research authority to make a public sustainable
commitment to provide $US 1.15 billion in funding over
four years for research into the long-term health
consequences of SARS-CoV-2. Sustained research
support is essential to addressing the needs of millions
living with and those yet to develop long COVID.*

At present, a lack of mechanistic and clinical
understanding has hampered the global response to long
COVID and is in part contributing to the rise in
confirmed long COVID diagnosis. In the absence of an
appropriate understanding, it is difficult to design and
develop support mechanisms that address the needs of
patients and restorespre-COVID-19 quality of life.

CONCLUSION

Post COVID syndrome is global pandemic. Millions of
people are living with symptoms which have huge impact
on physical, psychological social and occupational health.
It is a multisystem disease and can affect literally any part
of body. It’s not very well understood condition there are
still lots of uncertainties and needs lots of research to
understand and manage it better. Dedicated clinics,
Multidisciplinary team approach will certainly help to
improve understanding and management for patients
suffering with impact of this new condition.

Faisal Saeed Bhutta'*, Kanwal Rafig?

!Extensive Care Tameside General Hospital,
Manchester, U. K.
2GP/ Primary Care, Manchester, U. K.

*Correspondence to
Dr. Faisal Saeed Bhutta,
E-mail: drfaisalbhutta@yahoo.com

REFERENCES

1. Singh SJ, Baldwin MM, Daynes E, Evans RA,
Greening NJ, Jenkins RJ et al. Respiratory sequelae
of COVID-19: pulmonary and extrapulmonary
origins, and approaches to clinical care and
rehabilitation. Lancet Respiratory Med. 2010;11:8

2. Nalbandian A, Sehgal K, Gupta A, Madhavan MV.
Post-acute COVID-19 syndrome. Nat Med.
2021;27(4):601-15.

3. Cabrera Martimbianco AL, Pacheco RL, Bagattini
AM. Frequency, signs and symptoms, and criteria
adopted for long COVID: a systematic review. Int J
Clin Pract. 2021;e14357.

4. Policy Brief 39-In the Wake of the Pandemic
Preparing for Long COVID. Accessed at:
https://apps.who.int/iris/bitstream/handle/10665/339
629/Policy-brief-39-1997-8073-eng.pdf. Accessed on
3 August 2023.

5. Office of National Statistics. Prevalence of ongoing
symptoms following coronavirus (COVID-19)

International Journal of Research in Medical Sciences | September 2023 | Vol 11 | Issue 9 Page 3586



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bhutta FS et al. Int J Res Med Sci. 2023 Sep;11(9):3582-3588

infection in the UK, 2021. Avialable at:
https://www.ons.gov.uk/peoplepopulationandcommu
nity/healthandsocialcare/conditionsanddiseases/bullet
ins/prevalenceofongoingsymptomsfollowingcoronavi
ruscovid19infectionintheuk/1april2021. Accessed on
3 August, 2023.

Huang Y, Pinto MD, Borelli JL. COVID Symptoms,
Symptom Clusters, and Predictors for Becoming a
Long-Hauler: Looking for Clarity in the Haze of the
Pandemic. medRxiv. 2021.

Hernandez-Romieu AC, Leung S, Mbanya A. Health
Care Utilization and Clinical Characteristics of
Nonhospitalized Adults in an Integrated Health Care
System 28-180 Days After COVID-19 Diagnosis-
Georgia, 2020-March 2021. MMWR Morb Mortal
Wkly Rep. 2021;70(17):644-50.

Post COVID Imaging. Available at:
https://frederick.cancer.gov/news/cancer-imaging-
archive-posts-covid-19-imaging-data-benefit-
community. Accessed on 3 August, 2023.

Persistent Cardiac Symptoms Post COVID Article.
Available at: https://www.news-
medical.net/news/20220907/Persistent-cardiac-
symptoms-in-individuals-with-mild-initial-COVID-
19.aspx Accessed on 31 July 2023.

Puntmann VO, Martin S, Shchendrygina A,
Hoffmann J. Long-term cardiac pathology in
individuals with mild initial COVID-19 illness. Nat
Med. 2022.

Havervall S, Rosell A, Phillipson M, Mangsbo SM,
Nilsson P, Hober et al Symptoms and Functional
Impairment Assessed 8 Months After Mild COVID-
19 Among Health Care Workers. JAMA. 2021;5612.
Lund LC, Hallas J, Nielsen H. Post-acute effects of
SARS-CoV-2 infection in individuals not requiring
hospital admission: a Danish population-based
cohort study. Lancet Infect Dis.
2021;21(10):1373-82.

Huang C, Huang L, Wang Y. 6-month consequences
of COVID-19 in patients discharged from hospital: a
cohort study. Lancet. 2021;397(10270):220-32.

Pavli A, Theodoridou M, Maltezou HC. Post-COVID
syndrome: Incidence, clinical spectrum, and
challenges for primary healthcare professionals. Arch
Med Res. 2021;03:010.

Buonsenso D, Munblit D, De Rose C. Preliminary
evidence on long COVID in children. Acta Paediatr.
2021:9.

Say D, Crawford N, McNab S. Post-acute COVID-
19 outcomes in children with mild and asymptomatic
disease. Lancet Child Adolesc Health. 2021;20.
Osmanov I, Spiridonova E, Bobkova P. Risk factors
for long covid in previously hospitalised children
using the ISARIC Global follow-up protocol: A
prospective cohort study. medRxiv. 2021.

Del Rio C, Collins LF, Malani P. Long-term health
consequences of COVID-19. JAMA. 2020;719.
Taquet M, Geddes JR, Husain M. 6-month
neurological and psychiatric outcomes in 236 379
survivors of COVID-19: a retrospective cohort study

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

using electronic health records. Lancet Psychiatr.
2021;8(5):416-27.

Barker-Davies RM, O’Sullivan O, Senaratne KPP.
The Stanford Hall consensus statement for Post-
COVID-19 rehabilitation. Br J Sports Med.
2020;54(16):949-59.

Berger Z, Altiery DE Jesus V, Assoumou SA. Long
COVID and Health Inequities: The Role of Primary
Care. Milbank Q. 2021;30.

Colbenson GA, Johnson A, Wilson ME. Post-
intensive care syndrome: impact, prevention, and
management. Breathe (Sheff). 2019;15(2):98-101.
Early clues regarding the pathogenesis of long-
COVID: Trends in Immunology Availaable at:
www.cell.com Accessed on 30 July, 2023.

Vadivel R, Shoib, El Halabi S. Mental health in the
post-COVID-19 era: challenges and the way
forward. Gen Psychiatr. 2021; 34(1): ¢100424.
Nalbandian A, Sehgal K. Post-acute COVID-19
syndrome. Available at:
https://www.nature.com/articles/s41591-021-01283-
z. Accessed on 2 August 2023.

Greenhalgh T, Knight M, A’Court C. Management of
Post-acute  covid-19 in primary care. BMJ.
2020;370:m3026.

Das KM, Lee EY, Singh R. Follow-up chest
radiographic findings in patients with MERS-CoV
after recovery. Indian J Radiol Imaging.
2017;27(3):342-9.

COVID-19 Rapid Guideline: Managing the Long-
Term Effects of COVID-19. Available at:
https://www.nice.org.uk/guidance/NG188. Accessed
on 28 July 2023.

Sis6-Almirall A, Brito-Zerén P, Conangla Ferrin L.
Long Covid-19: Proposed Primary Care Clinical
Guidelines for Diagnosis and Disease Management.
Int J Environ Res Public Health. 2021;18(8).

Parkin A, Davison J, Tarrant R. A Multidisciplinary
NHS COVID-19 Service to Manage Post-COVID-19
Syndrome in the Community. J Prim Care
Community Health. 2021;12:21501327211010994.
Brigham E, O’Toole J, Kim SY. The Johns Hopkins
Post-Acute  COVID-19 Team (PACT): A
Multidisciplinary, Collaborative, Ambulatory
Framework Supporting COVID-19 Survivors. Am J
Med. 2021;134(4):462-467.el.

Lam MH, Wing YK, Yu MW. Mental morbidities and
chronic fatigue in severe acute respiratory syndrome
survivors: long-term follow-up. Arch Intern Med.
2009;169(22):2142-7.

Lee SH, Shin HS, Park HY. Depression as a
Mediator of Chronic Fatigue and Post-Traumatic
Stress Symptoms in Middle East Respiratory
Syndrome Survivors. Psychiatry Investig.
2019;16(1):59-64.

Lambert N, Survivor Corps, El-Azab SA. COVID-19
Survivors’ Reports of the Timing, Duration, and
Health Impacts of Post-Acute Sequelaec of SARS-
CoV-2 (PASC) Infection. medRxiv. 2021.

International Journal of Research in Medical Sciences | September 2023 | Vol 11 | Issue 9  Page 3587


https://www.news-medical.net/news/20220907/Persistent-cardiac-symptoms-in-individuals-with-mild-initial-COVID-19.aspx
https://www.news-medical.net/news/20220907/Persistent-cardiac-symptoms-in-individuals-with-mild-initial-COVID-19.aspx
https://www.news-medical.net/news/20220907/Persistent-cardiac-symptoms-in-individuals-with-mild-initial-COVID-19.aspx
https://www.news-medical.net/news/20220907/Persistent-cardiac-symptoms-in-individuals-with-mild-initial-COVID-19.aspx

35.

36.

37.

38.

39.

40.

Bhutta FS et al. Int J Res Med Sci. 2023 Sep;11(9):3582-3588

Li Z, Zheng C, Duan C. Rehabilitation needs of the
first cohort of Post-acute COVID-19 patients in
Hubei, China. Eur J Phys Rehabil Med.
2020;56(3):339-44.

Daynes E, Gerlis C, Chaplin E. Early experiences of
rehabilitation for individuals Post-COVID to
improve fatigue, breathlessness exercise capacity and
cognition-A cohort study. Chron Respir Dis.
2021;18:14799731211015691.

Lopez-Leon S, Wegman-Ostrosky T, Perelman C.
More Than 50 Long-Term Effects of COVID-19: A
Systematic Review and Meta-Analysis. Res Sq.
2021.

Cellai M, O’Keefe JB. Characterization of Prolonged
COVID-19 Symptoms in an Outpatient Telemedicine
Clinic. Open Forum Infect Dis. 2020;7(10):0faa420.
DT Arnold, A Milne, E Samms. Are vaccines safe in
patients with Long COVID? A prospective
observational study. medRxiv. 2021;21253225.
Santoli JM, Lindley MC, DeSilva MB. Effects of the
COVID-19 Pandemic on Routine Pediatric Vaccine
Ordering and Administration-United States, 2020.

41.

42,

43.

MMWR Morb
2020;69(19):591-3.
Creech CB, Walker SC, Samuels RJ. SARS-CoV-2
vaccines. JAMA. 2021;325:1318-20.

Self-reported long COVID after infection with the
Omicron variant in the UK-Office for National
Statistics. ~ Available at:  https://www.ons.gov.
uk/peoplepopulationandcommunity/healthandsocialc
are/conditionsanddiseases/bulletins/selfreportedlongc
ovidafterinfectionwiththeomicronvariant/6may2022.
Accessed on 22 July 2023.

Toward Understanding COVID-19 Recovery:
National Institutes of Health Workshop on Postacute
COVID-19. Annals of Internal Medicine. Available
at: www.acpjournals.org. Accessed on 2 August
2023.

Mortal Wkly Rep.

Cite this article as: Bhutta FS, Rafiq K. Post-
COVID syndrome: an emerging global health issue
in the aftermath of the SARS-COV-2 pandemic.
Int J Res Med Sci 2023;11:3582-8.

International Journal of Research in Medical Sciences | September 2023 | Vol 11 | Issue 9 Page 3588



