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Abstract. –  We aimed this systematic re-
view to analyze and review the currently avail-
able published literature related to long COVID, 
understanding its pattern, and predicting the 
long-term effects on survivors. We thorough-
ly searched the databases for relevant articles 
till May 2021. The research articles that met our 
inclusion and exclusion criteria were assessed 
and reviewed by two independent researchers. 
After preliminary screening of the identified ar-
ticles through title and abstract, 249 were se-
lected. Consequently, 167 full-text articles were 
assessed and reviewed based on our inclusion 
criteria and thus 20 articles were regarded as el-
igible and analyzed in the present analysis. All 
the studies included adult population aged be-
tween 18 and above 60 years. The median length 
of hospital stay of the COVID-19 patients during 
the acute infection phase ranged from 8 days 
to 17 days. The most common prevalent long-
term symptoms in COVID-19 patients includ-
ed persistent fatigue and dyspnea in almost all 
of the studies. Other reported common symp-
toms included: shortness of breath, cough, joint 
pain, chest pain or tightness, headache, loss of 
smell/taste, sore throat, diarrhea, loss of mem-
ory, depression, anxiety. Associated cardiovas-
cular events included arrhythmias, palpitations 
and hypotension, increased HR, venous throm-
boembolic diseases, myocarditis, and acute/
decompensated heart failure as well. Among 
neurological manifestations headache, periph-
eral neuropathy symptoms, memory issues, 
concentration, and sleep disorders were most 
commonly observed with varying frequencies. 
Mental health issues affecting mental abilities, 
mood fluctuations namely anxiety and depres-
sion, and sleep disorders were commonly seen. 
Further, diarrhea, vomiting, digestive disorders, 
and Loss of appetite or weight loss are common 
gastrointestinal manifestations. Therefore, ap-
propriate clinical evaluation is required in long 
COVID cases which in turn may help us to iden-

tify the risk factors, etiology, and to my help, we 
treat them early with appropriate management 
strategies.

Key Words:
Long COVID, Long-term COVID-19 effects, Long 

haulers, Post-COVID syndrome.

Introduction

In present times, COVID-19 has emerged to be 
a major pandemic, causing an unparalleled chal-
lenge and a constant threat to the human popu-
lation worldwide with increased morbidity and 
mortality. The causative agent behind this deadly 
disease is the novel severe acute respiratory syn-
drome (SARS) coronavirus 2 (SARS-CoV-2)1. 

Once exposed, the incubation period of this dis-
ease is about 4 to 5 days. WHO reported that the 
majority of the positive COVID-19 cases (about 
80-85%) clinically manifest as a mild or asymp-
tomatic form and therefore may resolve complete-
ly within two weeks without any complications 
mimicking the seasonal flu. The presenting symp-
toms include fever, throat pain, cough, headache, 
muscle or body aches, loss of taste or smell, and 
diarrhea2. Whereas, in about 10-15% of cases this 
infection takes a severe turn and might last till 
six weeks. Hospitalization and oxygen supple-
mentation might be required in such cases. Only 
5% of the affected population presents with the 
critical illness, affecting lungs and multi-organs, 
and hereby necessitates ICU admissions and me-
chanical ventilation3. 

Although the majority of the positive COVID-19 
cases completely recover within 3-4 weeks after 
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onset of infection, in some patient’s prolonged or 
recurrent symptoms can be seen even after weeks 
or months post COVID-19 recovery. To date, no 
recognized term has been given to such long-last-
ing sequelae of COVID-19 during a post-recovery 
phase. Various authors have used different names 
like “long COVID-19”, “long haulers”, “Long-
term COVID-19 effects”, “Persistent COVID-19 
Symptoms”, and “Post COVID-19 syndrome”. 

In the present systematic analysis, we agreed 
to use the term “Long COVID” to describe the 
long-lasting effects of COVID-19. “Long COVID” 
may clinically present with one or many symp-
toms of the acute phase infection, however, the 
appearance of some new symptoms might also 
be noticed. It’s been noticed that usually, patients 
with post-COVID syndrome have a negative PCR 
report depicting that although the clinical symp-
toms might persist the microbial viral load has de-
creased, and the patient is heading towards clini-
cal recovery4.

Long COVID can be further categorized into 
two stages depending on the duration of prolonged 
symptoms: First is the ‘post-acute COVID’ which 
includes those cases in which symptoms prolong 
>3 weeks but are < 12 weeks. The second one is 
the ‘chronic COVID’ in which symptoms prolong 
>12 weeks5. Although the pathophysiology and 
etiology of Long-COVID-19 are uncertain, still 
factors from the acute phase like endotheliopathy, 
antigen-antibody reactions, and aberrant immune 
response might elicit secondary responses in the 
body.

Although worldwide continuous efforts are 
being directed towards timely diagnosis, ex-
plore effective treatment modalities and means 
of prevention of COVID-19, still, the mystery 
of long-lasting effects observed in patients with 
“Long COVID-19” are yet to be explored. There-
fore, the primary aim of this systematic review 
was to analyze and review the currently available 
published literature related to long COVID, un-
derstanding its pattern and predicting the long-
term effects on survivors.

Materials and Methods

Study Protocol
This extensive systematic review was carried 

out according to the recommendations structured 
by the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA).

Information Sources and Search 
Methodology

We thoroughly searched the following databas-
es: PubMed, Google Scholar, Medline, Web of 
Science, Scopus and Cochrane Library, Research 
Gate, EMBASE, and references of the relevant 
articles; with a rationale to identify research pa-
pers on the long-term effects of COVID-19. This 
anticipated search was accomplished by two in-
dependent reviewers, keeping in view the struc-
tured format of this systematic review. Our search 
strategy integrated the terms “COVID-19”, “long 
COVID-19”, “post-COVID-19 syndrome”, “long-
term symptoms”, “persistent symptoms” and 
“chronic COVID syndrome”.

Eligibility Criteria
In the extensive review, PICO model criteria 

were taken into consideration which included: (1) 
literature including cases presenting with long-
term COVID-19 effects as the Population under 
study, (2) interventions of this review were stud-
ies that primarily focused on the evaluation of 
long-term COVID-19 symptoms with reported 
follow-ups (minimum follow up time of 14 days) 
as well, (3) for comparisons we included stud-
ies using a control group or even without it (4) 
outcome measures included those studies which 
enumerated and discussed long-term COVID-19 
effects. Based on the above-mentioned criteria, 
we reviewed all the studies and published data till 
May 2021. The literature published in the English 
language from academic peer-reviewed journals 
and meeting the PICO criteria were included.

Exclusion Criteria
Studies published in a language other than En-

glish.
Unpublished reports, case reports, study ab-

stracts, duplicate reporting, coronavirus strains 
other than COVID-19, and studies that only hy-
pothesize post-COVID-19 sequelae were excluded.

Study Design and Data Collection
This systematic review lists all observational 

studies, case-control studies, prospective and ret-
rospective cohort studies. The results of the pre-
liminary search of all the published research were 
initially screened through their abstracts and title. 
The research articles that met our inclusion and 
exclusion criteria were assessed and reviewed by 
two independent researchers.

The following information was extracted from 
each included study: authors, year of study, study 
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setting, participants and their profile, length of 
hospital stay, ICU and mechanical ventilation, 
mean follow-up time, and clinical findings. This 
being a rapid review, therefore the risk of bias 
associated with the included studies was not as-
sessed. Ethical clearance from the institutional 
ethical committee was not required as all the data 
extracted was from already published studies and 
no patients or the public were directly interviewed 
or involved in the present research. We did not 
receive any outside funding for the execution of 
this study.

Results

Study Selection
During the initial data search, we identified 

856 records using database search and 32 addi-
tional records from some additional sources. Af-
ter preliminary screening of the identified arti-
cles through title and abstract, 249 were selected. 
Among them, 167 articles were kept after the re-
moval of duplicate ones. Consequently, 167 full-
text articles were assessed and reviewed based on 
our inclusion criteria and thus 20 articles were 
regarded as eligible and analyzed in the present 
analysis. Figure 1 represents the criteria for study 
selection presented in form of a PRISMA flow 
chart.

Study Characteristics
The majority of the studies evaluated specific 

post-COVID 19 infection symptoms and quality 
of life of these patients through means of tele-
phonic conversations, follow-ups interviews, 
standard questionnaires, and pulmonary function 
tests, patient-related outcome measurement infor-
mation system, standard scoring methods, quali-
ty of life assessment parameters, chest CT, MRI, 
and Spirometry. These studies included data from 
different parts of the developed countries of the 
world like the UK/Europe, China, Italy, the Neth-
erland, France, Canada, and Germany and Eu-
rope. We did not find any such study, meeting our 
inclusion criteria from developing countries like 
India. The follow-up time observed ranged from a 
minimum of 2 weeks to a maximum of 6 months. 
The majority of the studies included mild, moder-
ate, and severe active COVID-19 patients. 

All the studies included adult population aged 
between 18 and above 60 years. Females were ob-
served to be affected more in 10 reviewed stud-

ies6,8,9,11,12,16,18,19,22,23, while males predominated 
in other 10 studies7,10,13,14,15,17,20,21,24,25. The median 
length of hospital stay of the COVID-19 patients 
during the acute infection phase ranged from 8 
days to 17 days (Table I).

Prevalent Long-Term Effects of COVID 19 
Infection

The most common prevalent long-term symp-
toms in COVID-19 patients included persistent 
fatigue and dyspnea in almost all of the stud-
ies6,7,8,9,10,11,12,13,18,20,21,22,24,25. Other reported com-
mon symptoms included: shortness of breath, 
cough, joint pain, chest pain or tightness, head-
ache, loss of smell/taste, sore throat, diarrhea, loss 
of memory, depression, anxiety. Furthermore, 
some symptoms observed less frequently were in-
somnia, palpitations, anorexia, tingling fingertips, 
skin rashes, and hair loss. In the studied cases, we 
observed that at least one or more than one symp-
tom was reported, and these reported long-term 
symptoms were observed in mild and moderate, 
and severe types of the disease. Although patients 
with severe illness presented with a higher fre-
quency of these symptoms. Carvalho-Schneider 
et al23 mentioned that in their study cohort with 
mild/moderate cases of COVID-19 patients, ap-
proximately 66% presented a minimum of one 
such symptom. According to an analysis by Lo-
pez-Leon et al26, the five commonest post-COVID 
19 presentations were: fatigue (58%), headache 
(44%), attention disorder (27%), hair loss (25%), 
and dyspnea (24%). (Table II)

In one of the included prospective observation-
al studies, Sudre et al7 suggested two key mod-
els related to clinical symptoms in long COVID 
cases. The first pattern included clinical symp-
toms like fatigue and headache along with upper 
respiratory tract-related symptoms like shortness 
of breath and cough. The second pattern was re-
lated to multi-organ symptoms which manifested 
as fever and in some cases as gastroenterological 
events (Table I).

Wang et al12 revealed a consistent decline in the 
long COVID-19 symptoms during the 4 weeks 
follow up during the recovery phase, which in-
cluded cough (9.16%), chest tightness (0.76%), 
dyspnea (1.53%), pharyngeal pain (1.53%) and 
nausea (0.76%). The persistent cough and dys-
pnea observed in the cohort after discharge were 
simply mild, causing no inconvenience. Never-
theless, unexpected short-lived fever during sec-
ond-week follow-ups was seen in 11 patients from 
their cohort.
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Pulmonary Symptoms/Dysfunctions
The presenting pulmonary symptoms in-

cluded fatigue, dyspnea, cough, discomfort/
pain in the chest, decreased diffusing capaci-
ty of lungs, and pulmonary fibrosis. One of our 
studies by Zhao et al8 on a sample of 55 cases, 
with a follow-up period of 3 months after dis-
charge observed that 64% cases had persistent 

symptoms, 14.5% had exertional dyspnea, 71% 
cases had some radiologic abnormalities, and 
25.4% cases presented with decreased diffu-
sion lung capacity. Van den Borst et al13 in their 
study on 124 patients of the mild, moderate and 
severe type reported decreased lung diffusion 
capacity in 42% of patients, reduced ground-
glass opacification in 99% of cases after the 

Figure 1. PRISMA Flow chart presenting the criteria for studies selected in the present systematic review.
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discharge. Also, 91% of patients had residual 
pulmonary parenchymal abnormalities which 
were associated well with the decreased lung 
diffusion capacity observed in those patients. 

In another such by Hall et al14 on assessment 
of pulmonary functions based on physiologi-
cal impairment and patient-reported symptoms 
at follow-ups of 30 days to 45 days, identified 
40% cases with cardio-respiratory cause of 
breathlessness, 32% cases with parenchymal 
abnormality, and a few cases of pulmonary em-
bolism and cardiac complications as well.  In 
yet another study, Shah et al15 studied clinical, 
radiological, and pulmonary function abnor-
malities in 60 cases at 12 weeks follow-ups 
post COVID-19 onset. They reported that 58% 
of cases from their study group presented with 
a minimum of one abnormal pulmonary func-
tion. Further on imaging studies, 88% of the 
sample had abnormal chest CT and 45% cas-
es had abnormal total lung capacity specifying 
a restrictive ventilatory deficit. Also, 11% of 
cases had airflow obstruction, 55% cases with 
more than 10% of lung volume affected by ei-
ther ground glass or reticulation. Moreno-Perez 
et al21 assessed the Post-acute COVID-19 syn-
drome (PCS) in a sample of 277 patients with 
a follow-up of 14 weeks. Their observations 
revealed dyspnea and fatigue to be the most 
common persistent symptoms. 18.9% of cases 
presented with significant imaging changes, 
although 52.9% of those cases were without 
any respiratory symptoms. 58.2% of patients 
presented with severe pneumonia, 36.6% with 
mild pneumonia while 37.0% of patients were 
without any symptoms of pneumonia. On the 
contrary, 20.7% of cases with respiratory symp-
toms like cough or dyspnea presented with sig-
nificant findings on chest imaging, while 14.3% 
had abnormal pulmonary function tests. Sim-
ilarly, Romero-Duarte et al20 in their extensive 
retrospective6-month follow-up study on 797 
severe COVID-19 cases mentioned that 42% of 
cases were associated with respiratory dysfunc-
tion. Bellan et al24 observed that Diffusing ca-
pacity of the lung for carbon monoxide (DLCO) 
was decreased to <80% of the expected value in 
51.6% patients and further decreased to <60% in 
15.5% cases by evaluating lung function anom-
alies among 219 moderate to severe COVID-19 
patients 4 months after discharge. 22.3% of cases 
presented with the Short Physical Performance 
Battery [SPPB] score of less than 11, suggesting 
limited mobility in those patients. 

Long-Term Extrapulmonary Manifestations
As observed, the respiratory system is known 

to the most frequent organ system affected by 
the COVID-19 during the acute illness phase and 
even prolongs in the post-COVID-19 phase after 
recovery patients. It is now well recognized that 
apart from pulmonary manifestations, extrapul-
monary systems impairments like cardiovascu-
lar system, neural system, gastrointestinal and 
renal system are also considered being affected. 
Occasionally, some researchers have even re-
ported neuropsychiatric symptoms affecting the 
well-being and mental health of the individuals, 
especially ones who were critical and had ICU 
admissions. In the present analysis we document-
ed the following extrapulmonary manifestations 
reported by various authors (Table II)

Cardiovascular Complications 
It’s well-acknowledged through various research 

that COVID-19 not only affects the cardiovascular 
system in its acute phase but can even manifest 
during the post-recovery phase. Romero-Duarte et 
al21 reported 5.8% cases with cardiovascular events 
mainly arrhythmias, palpitations, and hypotension. 
Palpitations and Tachycardia in 6.1% of cases were 
also reported by Sudre et al7. Another researcher, 
Goertz et al11 observed 32% cases with palpitations 
and 28% cases with increased HR. Two other such 
reports by Wang et al12 and Carvalho-Schneider 
et al23 also mentioned palpitations to be observed 
in their study cohorts. Furthermore, Huang et al25 
from their study reported the incidence of venous 
thromboembolic diseases along with some cardio-
vascular and cerebrovascular events. Myocarditis 
and heart failure are some other cardiovascular 
events reported in the literature.

Neurological Manifestations
 Numerous recent studies have specified the 

high incidence of neurological manifestations 
faced by the patients after COVID-19, during 
follow-ups. In our analysis, Headache has been 
reported to be the most common neurological 
manifestation as reported by Sudre et al7 (91.2%)7, 
Zhao et al (18.18%)8, Goertz et al (38%)11, Wang et 
al12 (3.82%) and Moreno-Perez et al16. Others in-
clude Peripheral Neuropathy Symptoms (tingling 
and numbness), Tinnitus and earache7, Memory 
Issues7,10,20, concentration and sleep disorders10.

Mental Health
Buttery et al19 documented problems like sleep 

disturbances (46.2%), affected mental abilities 
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S.no Authors Mean follow up 
duration 
after onset of 
covid 19 and 
completely recov-
ered

Wors-
ened 
quality 
of life

Major clinical symptoms Less common 
symptoms

1 Carfi  et al6  60.3 (SD, 13.6) 
days

12.6%: complete-
ly free of any 
COVID-19–related 
symptom

44.1% Fatigue (53.1%)
Dyspnea (43.4%)
Joint Pain, (27.3%) 
Chest Pain (21.7%).

Cough
Ansomnia
Rhinitis
Dysgeusia
Headache
Loss of appetite
Sore throat
diarrhea

2 Sudre et al7 Over a period of  84 
days

NA Fatigue (97.7%)
Headache (91.2%)
Symptoms (Palpitations, Tachycardia) 
(6.1%)
Memory Issues (4.1%)
Tinnitus And Earache (3.6%)
Peripheral Neuropathy Symptoms 
(pins and needles and numbness) (2%)

Diarrhoea
Chest Pain
skipped meals
Unusual Muscle pains
Fever
Sore Throat,
Persistent Cough
Loss of smell

3 Zhao et al8 64 to 93 days NA Gastrointestinal (GI) symptoms 
(30.91%)
lung function abnormalities (25.45%):
 In abnormal CT manifestations, 
30.77%  had abnormality in pulmonary 
function.
In Normal CT Group, 12.50% Had Ab-
normal Lung Function. 
Headache (18.18%)
Fatigue (16.36%)
Exertional Dyspnea (14.55%)
Cough and sputum (1.81%).

NA

4 Liang et al9 3-month follow-up 
study

NA 20% fever
 60% cough
 43% increased sputum production
62% chest tightness and palpitations
60% fatigue 
26% diarrhea 

NA

5 Garrigues 
et al10

110.9 (±11.1) days
Completely recov-
ered:69.1%

NA Fatigue (55%)
Dyspnoea (42%)
 Loss Of Memory (34%)
Concentration (28%)
Sleep Disorders (30.8%) 
Loss Of Hair  (20%)

 Cough
 Ageusia

6 Goertz et 
al11

79±17 days NA Fatigue (87%)
Dysponea (71%)
Headache(38%)
Chest tightness (44%)
Cough (29%)
Muscle pain (36%)
Sore throat (26%)
Fever (22%)
Pain in shoulders (33%)
Pain /burning feeling in lungs (24%)
Heart palpitations (32%)
Increased HR (28%)
Dizziness (27%)
Burning in trachea (20%)

Ageusia
Joint pain
Nausea
Mucous
Sneezing
Hot flushes
Eye problems
Ear pain
Vomiting
Red spots on toes/feet

Table II. Outcome and clinical symptoms of long Covid-19 infection as reported.
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S.no Authors Mean follow up 
duration 
after onset of 
covid 19 and 
completely recov-
ered

Wors-
ened 
quality 
of life

Major clinical symptoms Less common 
symptoms

7 Wang et al12 4 weeks

Completely recov-
ered: By 1st & 2nd 
week: 51.91%

By 3rd & 4th 
week:86.26%

NA By 2nd week:  cough (31.3%), fatigue 
(5.34%), expectoration (0.76%), chest tight-
ness (6.11%), chest pain (3.05%), palpitation 
(2.29%), pharyngeal pain (1.53%), nausea 
(1.53%), inappetence (2.29%), vomiting 
(0.76%), diarrhea (0.76%), myalgia (0.76%) 
By 4th week: cough (9.16%), chest tightness 
(0.76%), dyspnea (1.53%), pharyngeal pain 
(1.53%) and nausea (0.76%)

Nausea
Diarrhoea
Myalgia
rhinorrea

8 Van den 
Borst et 
al 13

3 months Health 
status was 
generally 
poor, QoL 
(72%).

Lung diffusion capacity was below the 
lower limit of normal in 42% of discharged 
patients
On follow-up CT imaging of discharged 
patients, 99% of patients. had decreased 
ground-glass opacities (GGOs); in 1%, GGO 
was unchanged
extent of residual pulmonary parenchymal 
abnormalities was significantly lower 
22%  had low exercise capacity
19% low fat-free mass index,
36% problems in mental and/or cognitive 
function
Functional impairment (64%)
Fatigue (69%)

NA

9 Hall et al14 30-45 days NA Persistent interstitial change in 32% patients 
on CT.
40%, at follow-up with  a cardiorespiratory 
cause of Breathlessness  including persistent 
parenchymal abnormality (64 patients)
pulmonary embolism (four patients)
cardiac complications (eight patients).

NA

10 Shah et al15 12 weeks NA At least one pulmonary function variable 
was abnormal in 58% of patients 
45% patients having an abnormal total lung 
capacity indicating a concurrent restrictive 
ventilatory deficit. 
11%  with Airflow obstruction, defined as 
FEV1 /FVC
55% had >10% of lung volume affected by 
either ground glass or reticulation.
88% had abnormal imaging on chest CT.

NA

11 Ladds et 
al16

3-4 weeks NA Confusing illness, relapsing-remitting symp-
toms and uncertain prognosis; 
A  heavy sense of loss and stigma
 difficulty accessing and navigating services; 
difficulty being taken seriously and achiev-
ing a diagnosis
possible critical events (e.g. deterioration 
after being unable to access services).

NA

Table II. (Continued). Outcome and clinical symptoms of long Covid-19 infection as reported.

Table continued
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S.no Authors Mean follow up 
duration 
after onset of 
covid 19 and 
completely recov-
ered

Worsened 
quality 
of life

Major clinical symptoms Less common 
symptoms

12 Daher et al17 60 days NA Anosmia, as well as nausea or vomit-
ing are the two symptoms that present 
the greatest risk of recurrence in recov-
ered patients, and in particular, dys-
pnea is a symptom that is only present 
in recovered patients.

NA

13 Gal-
ván-Tejada 
et al18

>12 Weeks NA breathing problems (92.1%)
 fatigue (83.3%),
muscle weakness or joint stiffness 
(50.6%)
 sleep disturbances (46.2%)
problems with mental abilities (45.9%) 
changes in mood
including anxiety and depression 
(43.1%) 
cough (42.3%).

Hair loss
Loss of appetite 
or weight loss 
Anosmia
Nightmares

14 Buttery et 
al19

6-month follow-up 
study

20.1%  patients 
returned to the 
Emergency 
Services
4.4% required 
hospital 
readmission.
1.0% died during 
follow-up.

Respiratory (42.0%)
Systemic (36.1%)
Neurological (20.8%)
 Mental Health (12.2%)
Infectious (7.9%)
Reasons of emergency readmission:
Fever, dermatological, arrythmia or 
palpitations, thoracic pain and pneu-
monia.

NA

15 Rome-
ro-Duarte 
et al 20

10–14 weeks

Median of 77 days

Completely recov-
ered: 65.8%

66.9% 58.2% : severe pneumonia
36.6% : mild pneumonia
37.0%  without pneumonia,
Fatigue (34.8%)
Anosmia-dysgeusia, (21.4%)
Myalgias-arthralgias (19.6%)
Dysponea (34.4%)
Cough (21.3%)

Neurological:11.9%
Headache (17.8%)
Memory disorders

Spirometry abnormalities:9.3% (main-
ly obstructive epattern)
Imp Lab findngs: lymphopenia and 
high ferritin and D-dimer levels.

Diarrhoea
Skin Features
Visual Loss

16 More-
no-Pérez et 
al21

48 days W:22

ICU:17

Fatigue: 72% ICU;60.3% W
Breathlessness: 65.6% ICU; 42.6% W
Neuropsycological symptoms 
Speech and swallow problems
Nutrition related
Continence 

NA

Table II. (Continued). Outcome and clinical symptoms of long Covid-19 infection as reported.

Table continued
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S.no Authors Mean follow up 
duration 
after onset of 
covid 19 and 
completely 
recovered

Worsened 
quality 
of life

Major clinical symptoms Less common 
symptoms

17 Halpin et al22 Mean follow up 32.7 
± 2.5 and 59.7 ± 1.7 
days

19.7% D 30:
Anosmia/ageusia (40/150)
Chets pain (27/150)
Flu like symptoms: (54/150)
Ferver (76/150)
Digestive disorders (26/150)
Dysponea (16/150)

D 60:
Anosmia/ageusia (29/150)
Chets pain 177/150)
Flu like symptoms: (28/150)
Ferver (0/150)
Digestive disorders (15/150)
Dysponea (10/150)

Palpitations
Arthralgia
Weight loss
Cutaneous 
signs

18 Carval-
ho-Schneider 
et al23

4 months Limited mobility 
score 22.3%

Over all 58.3% 
with functional 
impariement

 DLCO (Diffusing capacity of lung 
for carbon monoxide)  measurement.: 
DLCO was reduced to less than 80% 
of the estimated value in 113 patients 
(51.6%) and less than 60% in 34 pa-
tients (15.5%)
Posttraumatic stress symptoms 17.2%
21.0% reported that their tolerance to 
exercise had worsened
Cough:2.5%
Dysponea :5.5%
Ageusia:5%
Anosmia:4.6%
Diarrhea:1.3%
Arthralgia.:5.9%
Myalgia:5.9%
Chest pain: 0.

Chest pain

19 Bellan et al24  56 days Reduced QoL, 
mainly due to de-
creased mobility  
in 6 cases

33% had dyspnea
 33% had cough, 
45% fatigue.
45% Tirednes
15% myalgia
Slightly reduced DLCO (77%)
6MWT distance was reduced in most 
patients without oxygen desaturation.
No indicators for depression or anxiety

Rhinorrhea 
Sore Throat
Fever
Loss Of Smell

20 Huang et al25 186 days Mobility: 
problems with 
walking 
around:7%
Personal care: 
problems with 
washing or dish-
ing 1% Usual 
activity: problems 
with usual activi-
ty”2%

Fatigue or muscle weakness (63%)
Pain or discomfort (27%)
sleep difficulties (26%)
Anxiety or depression (23%) 
Hair loss 22%
Smell disorder 11%
Lung function assessment showed that 
a considerable proportion (22–56% 
across different severity scales) of 
participants had a pulmonary diffusion 
abnormality 6 months after symptom 
onset.
Long-term extrapulmonary organ man-
ifestations: persistent renal dysfunc-
tions, some participants were newly 
diagnosed with diabetes, and venous 
thromboembolic diseases, (including 
cardiovascular and cerebrovascular 
events) occurred.

Papatations
Joint Pain
Decreased 
Appetite
Taste Disorder
Dizziness
Skin Rash
Myalgia

Table II. (Continued). Outcome and clinical symptoms of long Covid-19 infection as reported.
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(45.9%), mood fluctuations namely anxiety and 
depression (43.1%) in their study population. 
Romero-Duarte et al20 stressed the mental health 
issues in 12.2% of their study patients. According 
to Bellan et al24, posttraumatic stress symptoms 
were reported in a total of 17.2% of patients. On 
the other hand, Shah et al15 reported issues like 
loss and stigma, problems in accessing services, 
and problems in making diagnoses by the profes-
sionals. Overall, we observed women to be affect-
ed with a greater frequency of anxiety-related dis-
orders, depression, mood fluctuations, and sleep 
disturbances.

Gastrointestinal Manifestations
Diarrhea, vomiting, and digestive disorders 

were the most common encountered symptoms 
as reported by Zhao et al8, Wang et al12, More-
no-Perez et al20, and Carvalho-Schneider et al22. 
Other authors like Romero-Duarte et al20 reported 
systemic involvement of 36.1%, while Buttery et 
al18 reported loss of appetite or weight loss from 
their reports.

Renal Manifestations
Among renal manifestations in this present 

analysis, Huang et al25 reported renal dysfunctions 
(decreased eGFR) among 35% of the patients at 
follow-up among patients with non-acute kidney 
injury, 13% presented with decreased eGFR.

Quality of Life (QOL)
Moreno-Perez et al16 mentioned that the quality 

of life in comparison to those who were without 
any symptoms post COVID-19 infection showed 
worsened impact on their quality of life. Carfi et 
al6, Van den Borst et al13, Moreno-Perez et al21, and 
Carvalho-Schneider et al23 specified that 44.1%, 
72%, 66.9%, 19.7% of the population respectively 
in their studies had a worsened/ decreased QOL 
post-infection. Romero-Duarte et al20 mentioned 
20.3% of patients with decreased quality of life 
and returning to the Emergency Services. Fever, 
arrhythmias or palpitations, thoracic pain, and 
pneumonia were recorded as the most common 
reasons behind this emergency returning.

Discussion

During these tough pandemic times, millions 
of people have suffered from post-COVID-19 
health consequences. Due to its prolonged impli-
cations, various researchers worldwide have em-

phasized a better understanding of the prevalence 
of these conditions and continuously working 
towards gathering knowledge of the prolonged 
post-COVID recovery phase. Presently, there is 
still a paucity of available data to identify the pre-
dictors of the post-recovery phase. The majority 
of these studies are being survey-based analyses 
utilizing telephonic conversations, follow-ups 
interviews, standard questionnaire’s pulmonary 
function tests, standard scoring methods, quali-
ty of life assessment parameters, chest CT, MRI, 
and spirometry to accumulate the long COVID 
symptoms. It’s been suggested that the symptoms 
observed in “Post-COVID Syndrome” may be 
associated with the lasting inflammation, effects 
due to hospitalization or due to ICU admissions 
or prolonged ventilation, and emotional distress 
during isolation.

The present systematic analysis suggested 
a high occurrence of prolonged symptoms in 
COVID-19 patients, ranging from 4 weeks – 6 
months after disease onset. The most common 
prevalent symptoms were fatigue and dyspnea in 
almost all of the studies. These symptoms may 
even be evident after 12 weeks of follow-up fol-
lowing COVID-2 infection. The authors could not 
find any link between the onset of fatigue and the 
severity of the disease. Reasons for its occurrence 
and the other related long-term complications 
in post-COVID-19 patients are still unknown. 
Most of the researchers agree that the long-term 
COVID-19 symptoms are associated with the 
ability of the virus to initiate an immense inflam-
matory response referred to as “cytokine storm”. 
Other reported common symptoms included: 
shortness of breath, cough, joint pain, chest pain 
or tightness, headache, loss of smell/taste, sore 
throat, diarrhea, loss of memory, depression, anx-
iety. Furthermore, some symptoms observed less 
frequently were insomnia, palpitations, anorexia, 
tingling fingertips, skin rashes, and hair loss.

Understanding the pathophysiology related to 
these Long-COVID -19 symptoms seems to be 
important. This might help us in understanding, 
predicting, preventing, and treating these con-
sequences related to post COVID-19 infection. 
Long-COVID-19 is the resultant or more ac-
curately a continuum of the acute disease. The 
coronavirus (SARS-CoV-2) has a high affinity for 
angiotensin-converting enzyme-2 (ACE-2) recep-
tors which are commonly found in not only lungs 
but other organs like the liver, kidneys, and blood 
vessels. Within the lungs, once the virus attacks 
the alveolar epithelium, specifically type II pneu-
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mocytes cause destruction. This can lead to scar-
ring and pulmonary fibrosis representing the lung 
damage and such patients clinically are expected 
to present with long-lasting respiratory symp-
toms. The endothelium within the capillaries also 
gets damaged and may elicit an inflammatory re-
sponse, resulting in the formation of microthrom-
bi and pulmonary consolidation. This leads to al-
teration of the diffusion capacity of the lung for 
carbon monoxide (DLCO) in such patients post 
COVID-1929,30.

In one of our reviewed articles by Shah et al15, 
a strong connection was reported between days 
of oxygen provided to the patient initially during 
active disease with DLCO-% and total CT score. 
They thus suggested the importance of follow-ups 
required in such patients to keep a check on their 
respiratory complications.

Anosmia and dysgeusia may be explained based 
on the route of entry of the virus through the nose 
or throat during the acute phase, resulting in tran-
sient damage to the olfactory bulbs. Cases with 
persistent symptoms may be due to prolonged 
healing, which varies from person to person31.

In the present analysis, we documented the 
extrapulmonary manifestations including, car-
diovascular complications, neurological mani-
festations, mental health stability, and renal man-
ifestations. The pathophysiology behind these 
extrapulmonary manifestations in COVID-19 
may be attributed to the formation of antigen-an-
tibody complexes during the second or third week 
after infection, leading to a humoral immune re-
sponse. Autoimmunity is known to cause organ 
damage in COVID-19 patients, similar to that 
seen in various autoimmune diseases30.

Associated cardiovascular events as reported 
by the researchers included arrhythmias, palpi-
tations and hypotension, increased HR, venous 
thromboembolic diseases, Myocarditis, and acute/
decompensated heart failure as well. This could 
be probably explained through imaging studies 
that demonstrate damage to the myocardium fol-
lowing the acute phase for few weeks to months 
during a recovery phase. 

Among neurological manifestations: Head-
ache, Peripheral Neuropathy Symptoms, Memory 
Issues, concentration, and sleep disorders were 
most commonly observed with varying frequen-
cies. It appears that the virus may not infect the 
brain and the symptoms are a secondary conse-
quence of cerebral inflammation32. Apart from the 
above-mentioned findings, in one of the published 
review articles, some serious neurological side 

effects like ischemic strokes, encephalitis, cra-
nial neuropathies, ‘brain fog’, seizures and Guil-
lain-Barre syndrome have also been discussed 
several months following the initial infection33.

 Mental health issues affecting mental abilities, 
mood fluctuations namely anxiety and depression 
and sleep disorders were commonly seen in the 
study cohorts, specifically in women. This raises 
an alarm for identifying and improving the men-
tal health of patients’ post-hospitalization. Vari-
ous factors like isolation at the time of hospital-
ization and outcome stress of the disease could 
be aggravating and leading to disturbed mental 
health20. Further, diarrhea, vomiting, digestive 
disorders, and loss of appetite or weight loss are 
common gastrointestinal manifestations that 
could probably be due to adverse drug reactions 
associated with extensive use of drugs during ac-
tive COVID-19 treatment.

Reactivation seen in long COVID cases is an 
additional concern during the follow-ups. The 
probable reason and mechanisms behind such re-
activations are still not clear. Probably it could be 
due to reactivation of the initial virus or else it 
could be due to infection from a new viral strain. 
Another school of thought suggests that the neu-
tralizing antibodies developed during the initial 
active phase of infection in patients start declin-
ing within a period of 2-3 months after infection. 
Thus, from the above facts, we can suggest that 
patients with Long-COVID-19 symptoms may act 
as carriers and thus should be closely observed 
through repeat tests and timely follow-ups34,35.

Limitation of the Study
Despite our efforts and findings, our review has 

its limitations. Firstly, as this topic is quite new 
and depends on the methods used by the authors 
and observations derived from the study popula-
tion and its self-perception, raises the risk of bias. 
For the included studies, we did not include the 
risk of bias assessment. Secondly, some of the in-
cluded studies centered their focus on only one 
type (homogenous) of the infected population for 
COVID-19. Heterogeneity of population is re-
quired to obtain better insights, as the disease is a 
pandemic with increased mortality and severity.

Conclusions

Due to the ongoing recurrence of COVID-19 
because of the new waves, Long COVID is a 
most important health issue affecting the gener-
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al population worldwide. A detailed investiga-
tion on understanding all the aspects related to 
long-term COVID-19 consequences is therefore 
important. To date, doctors and researchers have 
centered their focus on the ongoing active phase 
of the disease, which is although mandatory. But 
persistent monitoring of these patients even af-
ter recovery and discharge is required to focus 
on the long-lasting deleterious effects of COVID 
-19. Therefore, appropriate clinical evaluation is 
required in long COVID cases which in turn may 
help us to identify the risk factors, etiology, and 
to my help, we treat them early with appropriate 
management strategies. 
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