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1  | INTRODUC TION

Coronavirus disease 2019 (COVID-19) is a serious respiratory dis-
ease that resulted from infection with a new coronavirus (SARS-
CoV-2). One of the most critical issues related to the COVID-19 is 
the high spread rate, millions of people have been infected around 
the world, and hundreds of thousands of deaths till now had been 
recorded. Patients suffered from different symptoms like fever, 
dry cough and fatigue which is mild in about 80% of cases, but the 
severity of the case may progress to develop a respiratory distress 

or respiratory failure, and hence, the need for intensive care unit 
(ICU) will be increased.1 The severity of the disease is related to 
age and comorbidities of the infected subjects; the elderly are se-
verely affected with the need for ICU.2 The severity of symptoms 
is also related to its duration, for mild cases, symptoms may last for 
2 weeks while for the severe cases it ranges from 3 to 6 weeks.3 
Direct contact to confirmed cases is the main way by which the 
disease transfer among people because the SARS-CoV-2 is trans-
mitted through exhaled air and aerosol.4 Diagnosis of COVID-
19 is done through polymer chain reaction (PCR), computed 
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Abstract
Background: Post-COVID-19 symptoms and diseases appeared on many survivors 
from COVID-19 which are similar to that of the post-severe acute respiratory syn-
drome (SARS) fatigue. Hence, the study aims to investigate and characterise the 
manifestations which appear after eradication of the coronavirus infection and its 
relation to disease severity.
Method: About 287 survivors from COVID-19 were included in the study, each re-
ceived a questionnaire divided into three main parts starting from subjects’ demo-
graphic data, data about the COVID-19 status and other comorbidities of the subject, 
and finally data about post-COVID-19 manifestations. Response surface plots were 
produced to visualise the link between several factors.
Results: Only 10.8% of all subjects have no manifestation after recovery from the 
disease while a large percentage of subjects suffered from several symptoms and dis-
eases. The most common symptom reported was fatigue (72.8%), more critical mani-
festations like stroke, renal failure, myocarditis and pulmonary fibrosis were reported 
by a few percent of the subjects. There was a relationship between the presence of 
other comorbidities and severity of the disease. Also, the severity of COVID-19 was 
related to the severity of post-COVID-19 manifestations.
Conclusion: The post-COVID-19 manifestation is largely similar to the post-SARS 
syndrome. All subjects recovered from COVID-19 should undergo long-term moni-
toring for evaluation and treatment of symptoms and conditions that might be pre-
cipitated with the new coronavirus infection.
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tomography (CT) scan and blood test.5 For mild cases, supportive 
treatment is the only choice including antibiotics, vitamins, trace 
elements and antipyretics, while those with respiratory distress, 
the oxygen therapy with or without mechanical ventilation should 
be introduced and individualised according to each case.6 A lot 
of medications were included in clinical trials to act as antiviral 
but there are no clear results to indicate the confirmed effect for 
any of the investigated medications.7-9 In addition to symptom-
atic therapy, corticosteroids as an anti-inflammatory could play 
a vital role in severe cases.10 Most of the infected patients have 
recovered from the disease, this recovery could be confirmed 
by another PCR or by the absence of the symptoms for several 
days. However, many cases have suffered from different symp-
toms after recovery from the disease which are different from 
COVID-19 symptoms.11 Post-recovery manifestations were also 
studied after the severe acute respiratory syndrome (SARS) attack 
in 2003 reflecting many symptoms experienced by studied sub-
jects such as fatigue, myalgia, depression and weakness.12 Some 
of these manifestations were chronic and lasted for a long time 
which required long-term monitoring.12 In addition to the pre-
viously mentioned mild symptoms, a mild hypoactivation of the 
hypothalamic-pituitary-adrenal axis was reported by Leow et al13 
Hence, the current study aims to investigate the post-COVID-19 
manifestation to demonstrate the different symptoms or signs 
that appeared on subjects after recovery from the disease, also 
to link these symptoms with several factors (age, weight, disease 
severity or other comorbidities).

2  | METHOD

Recovered Egyptian subjects from COVID-19 received a question-
naire aimed to collect data related to their post-COVID-19 manifes-
tations. This questionnaire was divided into several parts starting 
from subjects’ demographic data (age, gender, height, smoking and 
weight), then, data about the COVID-19 status and other comor-
bidities of the subject (Severity of the disease, use of vitamins and 
presence of other diseases) finally data about post-COVID-19 mani-
festations (Symptoms, extra investigations of the symptoms, need 
for using medications for post-COVID-19 symptoms and recovery of 
post-COVID-19 symptoms).

Each item's responses were analysed first to indicate the rate 
of its occurrence, then, to be linked with the occurrence of post-
COVID-19 manifestations.

Response surface plots were produced using design expert 
software version 11 (Stat-Ease Inc, Minneapolis, MN, USA). 
Factors expressed on response surface plot have been coded as 
following; Age (1 = 20-30 years, 2 = 31-40 years and 3 ≥ 40 years), 
Comorbidity (1 = no comorbidity and 2 = presences of other dis-
eases), severity of post-COVID-19 manifestations (1  =  mild and 
2 = severe) and Severity of COVID-19 (Figure 1 (1 = mild, 2 = mod-
erate and 3 =  severe) and Figure 2 (0.1 = mild, 0.2 = moderate, 
0.3 = severe)).

3  | RESULTS

Demographic data and COVID-19 course of involved subjects are 
expressed in Table 1. Relation between several factors and severity 
of the disease is shown in Figures 1 and 2. Post-COVID-19 manifes-
tations are expressed in Table 2 and Figure 3.

The study involved 287 recovered COVID-19 subjects, 103 of 
them were males and 184 females. Age of involved subjects ex-
pressed as Mean ± SD was 32.3 ± 8.5 and ages ranged from 20 
to 60 years old. Mean ± SD weight, height and body mass index 
(BMI) were 77 ± 16.4, 162.9 ± 15.3 and 28.5 ± 5.2, respectively. 
Percent of smokers among male subjects was 27.2%, while all fe-
males were non-smokers. Regarding other diseases, 70.7% of all 
subjects have no known history of other illnesses, while 7.7% have 
hypertension and 5.2% were diabetic. The severity of COVID-19 
symptoms was divided into three categories, first is the mild cases 

F I G U R E  1   Response surface plot showing the relationship 
between age, comorbidities and severity of COVID-19

F I G U R E  2   Response surface plot showing the relation 
between comorbidities, the severity of COVID-19 and severity of 
manifestations post-COVID-19
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that were isolated at home and they expressed 80.2%, the sec-
ond category was the moderate cases that received oxygen ther-
apy and they represent 14.9%, the third category was the severe 
cases that required ICU admission and this category represent a 
small percent (4.9%). Analysis of post-COVID manifestations re-
vealed that only 10.8% of all subjects have no manifestation after 
recovery from the disease while a large percentage of subjects suf-
fered from several symptoms. Most subjects suffered from fatigue 
(72.8%), anxiety (38%), joints pain (31.4%), continuous headache 
(28.9%), chest pain (28.9%), dementia (28.6%), depression (28.6%) 
and dyspnoea (28.2%). A few percent of recovered subjects have 

newly diagnosed with diabetes (2.4%) (Table 2). A large percent of 
the subjects was recovered from post-COVID-19 manifestations 
(67.6%), while 32.4% of subjects have persistent manifestations. 
Regarding nutritional support, 90.6% of all subjects were receiv-
ing multivitamins (natural or pharmaceutical products) during the 
disease.

Most (83.3%) of the moderate-severe cases were related to 
those with comorbidities (diabetic, asthmatic and hypertensive sub-
jects) and pregnant subjects.

The severity of COVID-19 was related to age and comorbidities 
as shown in Figure 1. Also, the severity of post-COVID-19 manifes-
tations was related to the severity of COVID-19 (Figure 2).

4  | DISCUSSION

Post-COVID-19 manifestations were recorded for about 90% of the 
recovered subjects, with a wide range of symptoms and conditions 

TA B L E  1   Demographic data of COVID-19 subjects

Element Percent

Age

20-30 y 33.8%

31-40 y 49.1%

>40 y 17.1%

Gender

Male 35.9%

Female 64.1%

Body mass index

Normal (18.5-24.9) 26.5%

Overweight (25-29.9) 38%

Obese (>30) 35.5%

Smoking

Smoker 9.8%

Non-smoker 90.2%

Severity of disease

Mild 80.2%

Moderate (Oxygen therapy) 14.9%

Severe (ICU) 4.9%

Pregnancy

Pregnant 1.4%

Not pregnant 98.6%

Other diseases

No other conditions 70.7%

Hypertension 7.7%

Diabetes 5.2%

Rheumatoid arthritis 1.4%

Dyslipidaemia 1.4%

Hypothyroidism 1%

Asthma 1%

Peptic ulcer 0.7%

Arrhythmia 0.7%

Other conditions 10.2%

Receiving vitamins during disease

Yes 90.6%

No 9.4%

TA B L E  2   Characterisation of post-COVID-19 manifestations

Item Percent

Manifestations

Fatigue 72.8%

Anxiety 38%

Joints pain 31.4%

Continuous headache 28.9%

Chest pain 28.9%

Dementia 28.6%

Depression 28.6%

Dyspnoea 28.2%

Blurred vision 17.1%

Tinnitus 16.7%

Intermittent fever 11.1%

Obsessive-compulsive disorder 4.9%

Pulmonary fibrosis 4.9%

Diabetes mellitus 4.2%

Migraine 2.8%

Stroke 2.8%

Renal failure 1.4%

Myocarditis 1.4%

Arrhythmia 0.3%

Extra investigations for post-COVID-19 manifestations

Yes 13.2%

No 86.8%

Received medications for post-COVID-19 manifestations

Yes 85%

No 15%

Condition improved on treatment

Yes 67.2

No 32.8%
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that varied from a low-critical symptom like a headache to more 
critical conditions such as stroke, renal failure and pulmonary fi-
brosis. Post-viral infection syndrome was previously reported after 
SARS.12,13 Follow-up for 4  years showed that chronic fatigue and 
psychiatric conditions continued to be clinically significant among 
subjects survived from SARS infection.14 Hence, mental health mor-
bidities management should be optimised through a multidiscipli-
nary approach combined with long-term rehabilitation. Regarding 
COVID-19 survivors, each subject reported one or more manifesta-
tions, those manifestations persisted with all subjects for more than 
20 days from the last negative PCR. The severity of COVID-19 was 
classified into three categories as follow; mild cases that had control-
lable symptoms and have been treated at home without the need 
for oxygen therapy, moderate cases which suffered from difficult 
breathing and needed oxygen therapy at home and severe cases that 
had been hospitalised and needed ICU. The relation between age, co-
morbidities and severity of COVID-19 showed a strong link between 
the presence of other comorbidities and the severity of COVID-19.15 
Also increasing age was related to increased severity of the disease 
course.16 Most of the reported manifestations were mild revers-
ible symptoms that could be relieved without medical interventions 
such as fatigue and headache which could be related to COVID-19 
symptoms. Other mild symptoms like joint and muscle pain were also 
reported by many subjects and it could be classified as mild mani-
festations. It was noted that many manifestations are related to the 
central nervous system such as continuous headache, migraine, de-
pression, anxiety and obsessive-compulsive disorder. Few percent 
of subjects have suffered from critical complications such as stroke, 
myocarditis, renal failure and pulmonary fibrosis which could be re-
versible and required extra investigation. Regarding obesity as a fac-
tor affecting disease severity or post disease symptoms, it was shown 
that the majority of subjects were overweight or obese but there is 
no significant effect on the severity grade or type of post-COVID-19 
symptoms. The manifestation of post-COVID-19 that have been re-
corded during this study could be classified as mild or critical, the 
critical manifestations are those affecting organ functions such as 

pulmonary fibrosis, renal failure, myocarditis, arrhythmia and stroke. 
There was a relationship between the severity of post-COVID-19 
manifestations and the severity of the disease, the severe cases ex-
pressed high severity manifestations compared with those suffer-
ing from mild condition.11 Hence, the severity of manifestations is 
also related to the age and comorbidities of the involved subjects. 
All cases with severe manifestations have confirmed their diagnosis 
through laboratory investigations and imaging procedures such as 
CT scan for diagnosis of pulmonary fibrosis. The most reported man-
ifestation for this study was fatigue which also reported by Tansey 
et al after SARS in 2003.17 Fatigue persisted with recovered subjects 
from SARS for several months, as subjects were monitored every 
3 months, more than 50% of subjects were suffering from fatigue 
each time.17 Another study followed up SARS subjects for 4 years 
to evaluate the percent of chronic fatigue in those subjects and they 
found that about 40.3% suffered from chronic fatigue.14 In addition 
to fatigue, neuropsychiatric symptoms were documented for a large 
percent of COVID-19 subjects, also this finding could be consistent 
with Lara et al finding after monitoring neuropsychiatric symptoms 
of Alzheimer's and mild cognitive impaired subjects whose were in-
fected with the new coronavirus.18 Lara et al fund that symptoms of 
those subjects were worsened significantly during 5 weeks from the 
infection.18 Obsessive-compulsive disorder (OCD) was diagnosed 
for a few percent of subjects and it was mainly reported by female 
subjects. Effect of COVID-19 on symptoms exacerbations for sub-
jects suffering from OCD was evaluated by Chakraborty et al and 
findings of the study indicated that a few percent (6%) of COVID-19 
subjects had a worsened symptoms.19

A previously reported case (80  years female subject) by 
Schwensen et al that had recovered from COVID-19 and she had no 
history of pulmonary illness, however, she was suffering from bilat-
eral lung fibrosis as a result of COVID-19 which leads to her death.20 
Regarding cardiac involvement, it was reported that some COVID-
19 subjects suffered from myocarditis as a complication of COVID-
19 which was consistent with the finding of this study.21 Some of 
the mild manifestations might be related to the administration of 

F I G U R E  3   Percentage of different 
post-COVID-19 manifestations that 
appeared on recovered COVID-19 
subjects
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hydroxychloroquine like the blurred vision which was reported from 
subjects receiving the drug as a part of the treatment course espe-
cially the hydroxychloroquine was a part of the treatment protocol 
for COVID-19 subjects.22

For subjects recovered from COVID-19, negative PCR is not the 
end of patient monitoring, continuous and long-term monitoring 
of the subjects is recommended for evaluation of post-COVID-19 
manifestation, and early intervention with the critical signs. Also, the 
need for continuous counselling with the subjects is very important 
not only for maintaining good adherence to the medications, but also 
for detection of early warning signs of developing serious manifesta-
tions. Adherence to medications has a beneficial effect on patient's 
outcomes.23

5  | CONCLUSION

Most of the subjects recovered from COVID-19 experienced sev-
eral manifestations after the last negative PCR which could be mild 
symptoms such as fatigue, headache or more critical manifestations 
like pulmonary fibrosis, stroke and myocarditis. The most reported 
symptoms were fatigue, anxiety, joint pain and headache. The sever-
ity of post-COVID-19 manifestations was correlated to the severity 
of the infection which also was related to the presence of comor-
bidities. The post-COVID-19 manifestation is largely similar to the 
post-SARS syndrome. All subjects recovered from COVID-19 should 
undergo long-term monitoring for evaluation and treatment of 
symptoms and conditions that might be precipitated after recovery 
from the new coronavirus infection.
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