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Abstract

During the last two and half years, the world continues to face public health challenges created by the wave upon wave of COVID-19 (coronavirus
disease 2019) infections in the currently ongoing pandemic (being started with the emergence of new, mutated and more transmissible strains
of the COVID-19 virus). In the aftermath of the successive waves of the COVID-19 pandemic, many COVID-19 survivors have presented with what
has been termed “post-acute COVID-19 syndrome” or “long-term COVID-19.” There is an urgent requirement of both a universal framework
for recognizing at risk patients for post-acute COVID-19 syndrome and the provision of multidisciplinary care in targeted COVID-19 outpatient
facilities.
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Introduction
What is post-acute COVID-19 syndrome?

After undergoing wave upon wave of the global pandemic
of COVID-19 infection since 2020 till the present year 2022, the
healthcare systems of all countries have borne a tremendous
level of drain on the available resources. In addition, they have
documented an overall scenario of health status crisis in the
populations that have suffered from the COVID-19 infection in
any form (mild, moderate or severe) [1-3]. Since the numbers
of recovering COVID-19 continue to grow with each new wave
(brought about by the increasing transmissibility capability of
each new variant strain of the COVID-19 virus), there have been
an increasing number of published studies that have documented
a number of multi-organ sequelae of health issues associated to
post-COVID-19 infections [1-6].

It is now an evidence-based fact that the COVID-19 viral
infection is one which involves malfunctions of many organ
systems of the human body which present in the patients as a
wide range of symptoms and lasting health status issues even
after the disease has been cured. There has been a high degree
of documentation of persisting and long-term effects of the
COVID-19 viral disease amongst survivors [2]. This has now
allowed the validation of what is loosely known as “post-acute

COVID-19 syndrome” or “long-term COVID-19” [1,2,6]. Post-acute
COVID-19 syndrome presents with persistent symptoms like
continuous fatigue, presence of dyspnea, anosmia, sleep cycle
disturbances, poor mental health status as well as a number of
observed organ system-specific sequelae [2,3,6-8].

These persistent symptoms are experienced in the long-term
period after recovery from the COVID-19 infection bout and have
been implicated in the impairment of the patient’s physical status,
cognitive functioning. This in turn leads to a poor health status
and impaired quality of life as the affected individual is unable
to have optimal participation in their work life and society as a
whole. Since post-acute COVID-19 syndrome has a serious impact
on multiple organ systems of the body, there is urgent need to
institute treatment protocols that make use of a multidisciplinary
approach in health care provision of COVID-19 survivors that are
suffering from this syndrome. There is an urgent requirement of
both a universal framework for recognizing at risk patients for
post-acute COVID-19 syndrome and provision of multidisciplinary
care in targeted COVID-19 outpatient facilities [2,8,9].

At present, the generally accepted norm is that patients
suffering from any form of COVID-19 infection show full recovery
in 15-21 days (depending on the severity of the infection)
provided they have taken correct treatment, but after the two

Int J Pul & Res Sci 6(2): IJOPRS.MS.ID.555682 (2022)


http://dx.doi.org/10.19080/IJOPRS.2022.06.555682

International Journal of Pulmonary & Respiratory Sciences

and half years long global COVID-19 pandemic, it is clear that this
doesn’t always happen. There has been clear documentation of
the long-term as well as serious impacts of the COVID-19 infection
(though these are not fully clear at present). The surprising fact
is that this long-term sequelae of persistent symptoms have been
observed even in individuals who suffered only a mild COVID-19
infection without any need for hospitalization [8,9]. At present,
there is no universally accepted definition, but this health issue
is being termed as the “post-acute COVID-19 syndrome” or the
“long COVID-19.” This review provides a brief descriptive and
qualitative summary of the presently researched, studied and
health issues of post-acute COVID-19 syndrome which is usually
a disease seen in people that recovered from a bout of COVID-19
infection but continue to have health issues [10-18].

Literature Review Search Methodology and Analysis

Search strategy and selection of relevant research
studies

This review research study was done making use of the
Preferred Reporting Items for Systematic Reviews (PRISMA)
checklist requirements for systematic reviews and meta-analyses
[19]. 1 searched selected databases using the following keywords:
Post-acute Covid-19 syndrome, persistent hypoxia, long-term
COVID-19, myocardial fibrosis, myalgia, dyspnea, pronounced
cognitive impairment, brain fog for studies associated with the
long-term impacts of post-acute Covid-19 syndrome (published
between 2021 to 2022). For this qualitative as well as descriptive
literature review, a number of validated scientific and medical
databases were selected and searched for relevant published
studies. The searched databases included: Scopus, OVID, PubMed,
MEDLINE, Cochrane, ProQuest Central, The Web of Science Index,
and Google Scholar.

The studies as well as abstracts found in the initial search
and investigation were then studied in detail so as to ensure
that only relevant studies were short-listed. After this step,
the studies were examined in detail so as to identify research
studies that had assessed the long-term impacts of post-acute
Covid-19 syndrome. In the next step, only the research studies
that met inclusion criteria and exclusion criteria for this review
were selected while the rest were discarded. Furthermore, any
duplicate studies were also removed and the remaining studies
were reviewed in detail for the purposes of this study. The final
step of data collection was the collating as well summarizing the
results, findings and data from all the articles that were included
in this review. The included articles were subjected to rigorous
qualitative and descriptive analysis so as to identify the long-
term impacts of post-acute Covid-19 syndrome with the different
kinds of clinical presentations shown by survivors of a Covid-19
infection (Figure 1). (Figure 1) below outlines the multiple-phase
iterative methodology utilized for data collection and analysis in
this review research study.
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Inclusion and exclusion criteria

Since the COVID-19 infection long-term side-effects were
studies only since last year, only articles published from 2021 to
2022 were of relevance. Also, articles published a non-English
language with no English version available were excluded from
this review study.

Results

A total of 147 studies were found in the primary search and
after removal of duplicates and irrelevant articles, 21 articles
were reviewed at the abstract level. Five articles were further
excluded for not meeting the inclusion and exclusion criteria
(Figure 2). Thus, 18 full-text articles that met the study inclusion
were reviewed and contributed to the findings of this systematic
review. The 18 studies were characterized and summarized
results and finding were summarized (Table 1).

Brief Summary and Main Emerging Themes from
The Presently Documented Symptoms of Post-Acute
COVID-19 Syndrome

After a review of the most comprehensive research studies
that have documented the currently known characteristics of
post-acute COVID-19 syndrome in survivors of the COVID-19
infection, a brief synopsis of the key issues experienced are
present in (Table 1).

Future Recommendations for The Management of
Post-Acute COVID-19 Syndrome

The presentation of multi-organ sequelae associated with
post-acute COVID-19 syndrome in survivors of the COVID-19
infection (in the long-term post recovery from the COVID-19
infection) have started to become an urgent public health issue
as more studies continue to present data of sequelae experienced
in the time frame needed for presentation of post-acute COVID-19
syndrome or long-term COVID-19 symptoms. This review of
published and relevant literature has demonstrated that the
chronic symptoms linked to post-acute COVID-19 syndrome have
a severe effect on both the patient’s physical as well as cognitive
functionality. These in turn causes health-associated detrimental
impacts on the patient’s quality of life and prevent them from
functioning or participating in all society activities as well as
work activities (this causes loss of earnings). There is need for
detailed future research that can clearly outline the associations
between COVID-19 infection and post-acute COVID-19 syndrome
presentations, underlying mechanisms and therapeutic options
available.

Moreover, it is clear that care for patients with COVID-19 does
notconclude atthe time of hospital discharge, and interdisciplinary
cooperation is needed for comprehensive care of these patients in
the outpatient setting. As such, it is crucial for healthcare systems
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and hospitals to recognize the need to establish dedicated
COVID-19 clinics, where specialists from multiple disciplines are
able to provide integrated care. Prioritization of follow-up care
may be considered for those at high risk for post-acute COVID-19,
including those who had severe illness during acute COVID-19

and/or required care in an ICU, those most susceptible to
complications (for example, the elderly, those with multiple organ
comorbidities, those post-transplant and those with an active
cancer history) and those with the highest burden of persistent
symptoms.

Selection of keyword, phrases, MeSH [(The
Medical Subject Headings ) terminclogy
and boolean operators to use in the
database search

|

Selection of relevant databases and
munning the search strategy on each of the
selected databases

|

Detailed examination, analysis and study
of the selected articles for review

Screening of the identified studies to
select research studies that meet the
inclusion criteris of this review

Characterization of the long-term health
issues of post-acute COVID-19 syndrome
patients

Figure 1: The flowchart showing the process of selection & systematic analysis of articles reviewed.
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Table 1: Summary of known characteristics of post-acute COVID-19 syndrome in survivors of the COVID-19 infection.

Summary of Associated Health Approximate
# Affected Organ System Issues Experienced by the pp. . Management Protocols References
. Timeline
COVID-19 Survivor
Regular evaluation of both
. Dyspnea, reduced ability for disease progression and recov-
Respiratory System exercising, presence of persistent 14 weeks ery as well as functionality by
hypoxia Significantly decrease in after COVID-19 use of home pulse oximetry,
diffusion capacity, presenting with | recovery to 6-9 6-min walk tests, pulmonary
1 - . L . [2,6,9,15,18]
restrictive pulmonary physiology months post functioning tests, high-resolu-
as well as exhibiting ground-glass | COVID-19 recov- | tion computed tomography &
opacity with fibrotic alterations ery ultrasonography assessment
observed in clinical imaging of post-acute COVID-19 organ
injuries
Cardiovascular system Palpitations, dyspnea, che.st pain & 10 weeks after Clinical assessment using
long-term sequelae of heightened . .
cardio-metabolic demand. mvo- COVID-19 recov- echocardiogram in the
2 . . 16, my ery to 1 year follow-up visits -Appropriate [2,4,5,7,8-10,18]
cardial fibrosis, presenting with o
. . post COVID-19 medication on a case-to-case
arrhythmias, tachycardia coupled .
. - . recovery basis
with autonomic dysfunction
Not f{xed noris Administration of oral
the time frame .
S . anticoagulants & low-mo-
Thromboembolic incidents seen for presenting lecular-weight heparin after
3 in some post-acute COVID-19 | with COVID-19 JVelgn® neparin atel [1-4,6,10,18]
accounting for each patient’s
syndrome cases promoted hy- R
. risk factors and present co-
per-inflammato- s
. morbidities
ry issues
Presentation with acute kidney COVID-19 survivors presenting
injury and COVID-19 caused neu- with persistent renal dysfunc-
4 ropathy has been documented in 6 months tion need timely treatment in [1,2,5,681518]
population of African descent follow-up in kidney clinics
-Neuropsychiatric issues including
persistent fatigue, myalgia, head-
ache, dysautonomia coupled with
pronounced cognitive impairment
presenting as brain fog
Brain & Nervous System -A.nx1ety, panic attacks, d(.epressmn, 10-12 weeks Administration of personal-
insomnia documented in many ost COVID-19 | ized therapy and retraining of
COVID-19 survivors (this was b recovery to co nitivepfinctionalit aftger
5 observed in survivors of previous y 8 . y . [2,3,6,11,13,15,18]
R - 1 year post accounting for each patient’s
coronavirus infections also -
. S COVID-19 recov- risk factors and present co-
-Presentation with immune dys- or morbidities
regulation, inflammatory health y
issues, microvascular thrombosis,
iatrogenic effects of medicines
combined with related psy-
cho-social effects of the COVID-19
infection
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Gastrointestinal System Post-acute COVID-19 syn-
Persistent COVID-19 virus in drome changes the beneficial
6 faecal shedding observed although gut microbe numbers & [1,2,6,14]
patient tested negative in the naso- treatment using probiotic sup- e
pharyngeal swab COVID_19 testing plements and dietary changes
is recommended
Skin & Hair loss has b b 4 . ,
Hair loss has been observed in . Hair re-growth supplements
7 / many COVID-19 survivors Not fixed or biotin rich diet (2,15]
Multisystem inflammatory . .
syndrome For children & patients of any
Cardiovascular symptoms like age, proper diagnostics to be
>~ o coronary artery aneurysm, pre- run to check for fever, high lev-
8 & # { senting with persistent neurologic Not fixed els of inflammatory markers, [2,18]
\ hay 1 headache, in some cases incidents multiple organ malfunction,
g ‘\ 4 of either stroke or seizure and hospitalized treatment as
A \ needed
Long term COVID-19 endocrine Patients have to undergo reg-
. sequelae have been documented . .
Endocrine system newly diagnosed diabetes type ular requ1r(.ed.testmg apd have
9 ! 2/loss of control of pre-existing to be administered with the
; . . needed diabetes type 2 control [2,15,16,18]
diabetes type 2, presenting with - .
o e medication and prescribed
sub-acute thyroiditis & significant lifestyle changes
degree of bone demineralization
-Timely immunosuppressive
treatment could help to pre-
vent CRAD-C severe compli-
cations
A rare COVID-19-associated ) -Patient unresponsive to
Eiles autoimmune disorder of central 3 V\t,ienitsf_lirrll?:ed induction therapy using cyclo-
10 /\ nervous system caused progressive post COVID-19 phosphamide for regulating [12]
demyelination leading to long-term infecti the progression of demyelin-
persistent blindness. infection ation process & in the 1 month
i patient follow-up, enhanced
- paraesthesia without any al-
terations in visual acuity were
documented
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Figure 2: The PRISMA flowchart of systematic analysis of articles included in this review [19].
AN J

It is recommended that in the future, there is an urgent
need for ongoing research which would focus on the timely
identification as well as characterizing of the main clinical
symptoms, serology features and the appropriate use of both
imaging and epidemiologic factors of long term COVID-19 (in
all stages of the infection including acute, moderate and chronic
presentation of this disease) as this will be useful in providing
improved understanding of the post-acute COVID-19 syndrome’s
pathophysiology and multiple organ involvement in it. In future
research studies on the post-acute COVID-19 syndrome, it is
necessary to include prospective test groups and also conduct
clinical trials, together with regular reviewing of the data collected
so as to find key emerging, evidence-based themes by researchers,
larger work organizations as well as health care bodies dedicated
to the development of a more comprehensive knowledge database
which can be used by all the staff involved in clinical practice
devoted to COVID-19 recovery and follow up care.

DOI: 10.19080/IJOPRS.2022.06.555682

At present, health care staff that provides care for the
COVID-19 survivors that present with long term COVID-19
symptoms have to play a very important part in the timely
recognition, accurate recording of data, examination as well as
appropriate management of presented symptoms. In addition,
there is need to provide follow up treatment/management of
multiple organ-specific issues that have been observed due to the
COVID-19 infection in patients. The health care staff providing
post-acute COVID-19 syndrome patients with health care has to
simultaneously carry out research studies and clinical studies and
also recommend the use of other beneficial recovery resources like
existing patient support groups or communities. Given the global
scale of this pandemic, it is apparent that the health care needs
for patients with sequelae of COVID-19 will continue to increase
for the foreseeable future. Rising to this challenge will require
harnessing of existing outpatient infrastructure, the development
of scalable healthcare models and integration across disciplines
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for improved mental and physical health of survivors of COVID-19

in the long term.
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