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Background
COVID-19 management has changed from just dealing with a novel respiratory 
viral illness to unraveling the mystery of a systemic disease. This study aimed 
to assess clinical pattern for post-COVID survivors and impact on quality  
of life.
Methods
115 Patients suffering from COVID-19 affection were recruited in this study. 
The assessment included clinical history with special attention to symptoms 
attributable to post-COVID manifestations. Evaluation for presence of insomnia, 
anxiety and depression were done using insomnia severity index (ISI), Hamilton’s 
anxiety (HAM-A) and depression rating scales (HAM-D), respectively. Laboratory 
investigations included complete blood count (CBC), kidney function test, liver 
function test, C-reactive protein (CRP), and inflammatory markers including ESR, 
CRP and Ferritin level. EQ-5D-5L and EQ visual analogue scale (EQ-VAS) were 
used to assess participants’ overall health status and quality of life.
Results
COVID-19 patients suffered from cough (76%), fever (72.9%), fatigue (72.9%), 
dyspnea (69.8%) and muscle/joint pain (66.1%) as the most distressing 
symptoms during period of acute infection. Regarding post-COVID syndrome 
(PCS); Dyspnea (32.2%), fatigue (26.1%), muscle/joint pain (22.6%), loss of taste 
(16.5%) and loss of smell (15.7%) were the most prevalent at 3 month evaluation. 
46.9% patients developed manifestations attributable to post-COVID syndrome. 
Fever, cough, loss of smell and taste, fatigue, anxiety and insomnia persisted 
significantly for longer periods among severe cases (Group 2). EQ-5D-5L domains 
were significantly impaired among severe COVID patients. Significant positive 
correlation noticed between age and increased duration of dyspnea, muscle/
joint pains and depression. Also, CT chest severity scores showed significant 
correlation with dyspnea, fatigue, muscle/joint pains (P=0.023, 0.012 and <0.001; 
respectively).
Conclusion
High prevalence of Post-COVID syndrome is a challenge to health care resources. 
PCS directly impacts mobility, self-care, usual activities, pain perception and 
anxiety and therefore is associated with lower quality of life among post-COVID 
patients.
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Background
Since occurrence of COVID-19 outbreak in Wuhan 
City; our practice is changing from managing a 
respiratory viral illness to dealing with a systemic 
illness.

Majority of patients who develop symptoms suffer 
mild to moderate disease, 5–8% develop severe 
disease with Mortality as well-defined acute 
sequelae [1]. However; 10–20% of cases suffer 
a variety of long term symptoms after recovery 
from acute infection status resulting in increased  
morbidity [2].

Persistence of clinical symptoms more than 4 
weeks post infection resulted in defining Post-acute 
COVID-19 syndrome. The Center for Disease 
Control (CDC) described persistent symptoms 
beyond 4 weeks as ‘post-COVID conditions’. 
These include Effects of COVID-19 treatment/
hospitalization, Multi-organ effects of COVID-19 
and Long COVID [3].
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The typical clinical symptoms in ‘long COVID‘ are 
persistent loss of smell or taste, tiredness, muscle 
pain, and joint pains, dyspnea, palpitations, dizziness, 
fatigue, brain fogginess, autonomic dysfunction, cough, 
headache, depression, low-grade fevers [3].

Based on the duration of symptoms post COVID-19 
infection, Nalbandian et al. proposed two definitions; 
persistent symptomatic COVID-19 symptoms (from 
acute infection and up to 12 weeks) and post-COVID 
syndrome (PCS) (symptoms present beyond 12 weeks 
and not attributable to other diagnosis) [4].

The combined prevalence of post COVID symptoms 
(CDC definition) is about 43%. The corresponding 
rate among hospitalized patients, including those 
admitted to the intensive care unit, is approximately 
54%, and around 34% among non-hospitalized subjects 
[5]. This study aims to; evaluate pattern, prevalence 
and persistence of clinical symptoms post-COVID 
infection, and the impact of such clinical pattern on 
health related quality of life (HRQOL).

Methods
115 patients with COVID-19 infection were enrolled 
in this prospective cohort study. The current Study was 
carried out in isolation wards and post-COVID clinic 
of Chest Department, Assiut University Hospitals 
from June 2021 to Jan 2023. Patients were recruited 
if age > 18 and COVID-19 infection confirmed with 
RT-PCR [6]. Informed written consent was obtained 
from participants and ethical committee of Medicine 
Faculty, Assiut University approved the study. Exclusion 
criteria were absence of symptoms and if patients were 
unwilling to participate in the study.

Clinical, and laboratory data
Enrolled patients were subjected to history taking, 
clinical examination, and comorbidities evaluation 
including associated pulmonary (COPD, Asthma and 
pulmonary embolism), DM, Systemic Hypertension 
and gastro esophageal reflux disease (GERD). Special 
attention and detailed assessment of symptoms which 
could be attributable to COVID-19 infection and its 
sequelae after 1, 3 and 6 months post COVID-19 
acute infection. Symptoms included fever, fatigue, 
cough, expectoration, vomiting, diarrhea, and loss of 
smell, loss of taste, muscle/joint pain, headache and 
sore throat.

Dyspnea was evaluated using mMRC dyspnea scale 
with Grades 2, 3 and 4 considered as positive for 
dyspnea detection [7]. Fatigue was assessed using 
Fatigue Assessment Scale (FAS) which is a 10 item 

scale to assess both physical and mental symptoms 
of fatigue. FAS total score ranges from 10 to 50 with 
score ≥ 22 as a cut-off value for considering fatigue is 
significant [8].

Hamilton Anxiety Rating Scale (HAM-A) was used 
to assess anxiety status which is a 14 item based 
questionnaire with a total range from 0–56 and 
with score ≥ 18 indicative of presence of anxiety [9]. 
Depression among participants was evaluated using 
Hamilton Depression Rating Scale (HAM-D) which 
consists of 21 items with scores more than 8 considered 
positive for presence of depression [10,11]. Assessment 
of Insomnia done using Insomnia severity index (ISI), 
with total score ≥15; indicative of moderate to severe 
insomnia [12,13].

The need for oxygen therapy was evaluated for all 
participants at presentation, 1 and 3 month interval after 
the acute presentation and measurement of Oxygen 
saturation and assessment if there is any desaturation 
(SpO2≤90%). 6 min walking test (6MWT) done with 
oxygen saturation assessment (low complexity, safe test, 
the patient is asked to walk as far as possible along a 
30-meter minimally trafficked corridor for a period of 
6 min with measurement of nadir oxygen saturation) [14].

Laboratory investigations recorded at time of admission 
of the patient included complete blood count (CBC) with 
neutrophil to lymphocyte ratio assessment, renal function 
test, liver function test, serum electrolytes including 
sodium, potassium, calcium and magnesium, ESR, 
coagulation profile (Prothrombin time, Prothrombin 
Concentration, INR and D-Dimer) and inflammatory 
markers including serum ferritin, LDH, CRP.

High resolution chest computed tomography (HRCT) 
done when clinically indicated. COVID-19 severity 
assessed by CT severity score; visual assessment 
done by responsible radiologist and percentage of 
involvement of each lobe was scored. Visual severity 
scoring of CT chest was assessed for each lobe of 5 
lobes and classified for each lobe as Score-1 up to 
Score-5 according to area involved (< 5%, 5–25%, 25–
50%, 50–75% or > 75% area involved; respectively). 
Total score ranged from 0 (no involvement) to 25 
(maximum involvement) [15].

COVID-19 cases were classified into Group 1: non 
severe cases (mild to moderate cases with no need for 
oxygen therapy or ICU admission), Group 2: severe 
cases (need for supplementary oxygen during hospital 
admission; need for invasive mechanical ventilation/
non-invasive mechanical ventilation or ICU admission; 
respectively) [16–18].
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Assessment of health status and QOL
European quality of life- 5 dimensions- 5 level scale 
(EQ-5D-5L) and EQ visual analogue scale (EQ VAS) 
which was introduced by the EuroQol Group in 2009; 
used for health status and quality of life assessment 
among participants. EQ-5D-5L includes five 
dimensions: mobility, self-care, usual activities, pain/
discomfort and anxiety/depression. Each domain has 
5 levels: ranging from no problems, slight, moderate, 
severe up to extreme problems. The EQ VAS range is 
from 0 (very low) to 100 (very high) where patient self-
rates health and their own perception of QOL on a 
100 mm vertical VAS [19,20].

Statistical analysis
Statistical analysis was performed using IBM SPSS 
software version 22.0 (SPSS Inc., Chicago, IL). Data 
represented as mean±SD, median, interquartile range and 
numbers (%). Chi square test or fisher’s exact test were 
used for categorical data. Mann-Whitney test was used 
to compare non parametric values among the studied 
groups. P-value <0.05 will be considered statistically 
significant. Different correlations of continuous variables 
in the study were assessed with spearman’s correlation.

Results
Females represent 68.7% of the COVID-19 affected 
patients included in the study. Crowding index median 
value was 1.5. 40% of patients of the studied group 
were overweight. DM represented the most common 
comorbidity (13%) (Table 1).

Table 2 shows that most common symptoms of 
COVID-19 acute infection were cough (76%), fever 
(72.9%), fatigue (72.9%), dyspnea (69.8%) and muscle/
joint pain (66.1%) (Fig. 1). Most common persistent 
symptoms beyond 28 days were dyspnea (40%), fatigue 
(37.4%), muscle/joint pain (30.4%), loss of smell and loss 
of taste (20.9%) (Fig. 2). Also Dyspnea (32.2%), fatigue 
(26.1%), muscle/joint pain (22.6%), loss of taste (16.5%) 
and loss of smell (15.7%) were the most prevalent post-
COVID symptoms which persisted 90+ days (Fig. 3). 
Most common symptoms which persisted for 180 days 
or more were dyspnea (31.3%), fatigue (21.7%), muscle/
joint pain (19.1%), loss of taste and smell (13.9%) (Fig. 4).

Age was significantly higher among group 2 (severe 
COVID-19 cases) with median age 59 vs. 27 among 
group 1 (non-severe cases). Crowding index and BMI 
were significantly higher among group 2 cases. VTE were 
documented among 15.6% of severe cases (Table 3).

Severe COVID-19 cases showed significantly 
higher leucocyte count and NLR ratio, while 

absolute lymphocytic count was significantly lower. 
Inflammatory surrogates were significantly higher for 
group 2 cases including CRP, ferritin and D-dimer 
level (P<0.001) (Table 4). Significantly longer 
duration of persistent symptoms regarding fever 
(P=0.012), cough, loss of smell and taste, fatigue, 
anxiety and insomnia was noticed among severe cases 
(Table 5).

Significant reduction of all the quality-of-life 
parameters of EQ-5D-5L score was noticed among 
severe COVID cases. Also, the severe group show 
significant decrease in median EQ VAS score 
(P=<0.001) (Table 6). Patients with severe illness 
showed highly significant desaturation (SpO2<90) at 
6MWT oxygen saturation follow up at 1 and 3 months 
(Table 7).

Age showed significant positive correlation with 
duration of dyspnea (P=0.043), muscle/joint pain 
(P=0.012) and depression (P=0.009). Significant 
positive correlation was revealed between BMI and 
duration of dyspnea (P=0.035). Absolute lymphocytic 

Table 1 Socio demographic characteristics of COVID-19  
patients (n=115)

Socio-demographics 115 patients 
number (%) 

Age

  18–30 70 (60.9)

  30–40 14 (12.2)

  40+ 31 (26.9)

Sex

  Male 36 (31.3)

  Female 79 (68.7)

Smoking

  Current smoker 11 (9.6)

  Non-smoker 93 (80.9)

  Passive smoker 9 (7.8)

  Ex smoker 2 (1.7)

Crowding index#

  Mean±SD 1.5 ± 0.62

  median (IQR) 1.5 (1-2)

BMI

  Mean±SD 27.5 ± 5.57

  median (IQR) 27.3 (23.8-
30.4)

Comorbidities No. (%)

  COPD 4 (3.5)

  Asthma 3 (2.6)

  DM 15 (13)

  Hypertension 11 (9.6)

  GERD 10 (8.7)

  Pulmonary embolism 2 (1.7)

Received Oxygen Therapy during admission 32 (27.8)

COPD, Chronic obstructive pulmonary disease; DM, Diabetes 
Miletus; GERD, Gastro-esophageal reflux disease.
#Crowding index: number of family members/number of rooms.
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count showed significant negative correlation with 
symptoms of depression, also CRP value showed 
significant positive correlation with persistent 
symptom of expectoration (P=0.017) and symptoms of 
depression (P=0.015) (Table 8).

All the quality-of-life parameters (mobility, self-care, 
usual activity, pain/discomfort and anxiety/depression) 
showed positive correlation with duration of symptoms 
of dyspnea, fatigue, muscle/joint pain, depression which 

means the longer the duration of symptoms the worse the 
quality of life. Positive correlation was revealed between 
the CT chest severity score and duration of symptoms of 
dyspnea, fatigue and muscle/joint pain (Table 9).

Discussion
Great variance exists between COVID-19 disease 
which is a clearly defined disorder and PCS which is 
still a dilemma. Spectrum of sequelae post COVID 

Table 2 Clinical characteristics of COVID-19 patients during acute infection and at 1, 3 and 6 month follow-up (n=115)

Symptoms during acute infection Symptoms of post-COVID

Symptoms Number of 
patients (%) 

Duration in days 
Median (IQR) 

≥28 days 
No. (%) 

≥90 days 
Number (%) 

≥180 days 
Number (%) 

Fever# 82 (71.3) 5 (2–10) 1 (0.86) 0 0

Cough 83 (72.2) 12 (7–35) 23 (20) 17 (14.8) 13 (11.3)

Expectoration 28 (24.3) 15 (9.25–180) 11 (9.6) 9 (7.8) 9 (7.8)

Dyspnea 77 (67) 40 (10–180) 46 (40) 37 (32.2) 36 (31.3)

Vomiting 20 (17.4) 4.5 (2–8.5) 0 0 0

Diarrhea 37 (32.2) 6.5 (2–10) 2 (1.7) 2 (1.7) 2 (1.7)

Loss of smell 74 (64.3) 14 (7–64) 24 (20.9) 18 (15.7) 16 (13.9)

Loss of taste 70 (60.9) 14 (7–90) 24 (20.9) 19 (16.5) 16 (13.9)

Fatigue 82 (71.3) 30 (7–180) 43 (37.4) 30 (26.1) 25 (21.7)

Muscle/joint pain 76 (66.1) 15.5 (7–180) 35 (30.4) 26 (22.6) 22 (19.1)

Depression 50 (43.5) 15 (7–180) 20 (17.4) 13 (11.3) 13 (11.3)

Anxiety 49 (42.6) 15 (7–45) 18 (17.4) 8 (7) 8 (7)

Insomnia 47 (40.9) 10 (5–31) 15 (13) 6 (5.2) 6 (5.2)

Headache 62 (53.9) 10 (6-35) 21 (18.3) 11 (9.6) 11 (9.6)

Sore throat 43 (37.4) 7 (3–10.5) 2 (1.7) 0 0

Patients presenting with any post-COVID symptoms 69 (60) 54 (46.9) 48 (41.7)
#Grades of fever (38-38.9 low grade, 39-39.9 moderate and ≥40 high grade fever).

72.2%

71.3%

71.3%

67%

66.1%

64.3%

60.9%

53.9%

43.5%

42.6%
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32.2%

24.3%

17.4%
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Figure 1 

Prevalence of symptoms among COVID-19 studied patients during acute infection.
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infection is variable. There are limited reports and 
research work regarding information about clinical 
patterns of presentations in post‐coronavirus disease 
2019 Syndromes and if there is an impact on HRQOL.

Debates about defining PCS still exist. Some reports 
describe persistent symptoms which continue beyond 
12 weeks as PCS, while others use long COVID-19, 
post COVID-19 conditions to describe ongoing 

40

37.4

30.4

20.9

20.9

20

18.3

17.4

15.7

13

9.6

1.7

1.7

0.9

0

0 5 10 15 20 25 30 35 40 45

>28 days

Figure 2 

Prevalence of symptoms among COVID-19 studied patients at 28 days follow-up.
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Figure 3 

Prevalence of symptoms among COVID-19 studied patients at 90 days follow-up.
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or new complaints developing 4 weeks post-acute 
infection [21–24]. 43% is the estimated prevalence of 
persistent symptoms beyond 4 weeks of acute COVID 
infection, and prevalence drops to 20% for symptoms 
existing for 12 weeks or more [5,25,26].

A limited sample of 115 COVID-19 affected patients 
was recruited and evaluated over 6 months period. 

Majority was females (68.7%) and patients in the 
young age range of 18 to 30 years were (60.9%). The 
findings revealed that Group 2 (severe cases) exhibited 
a significantly higher median age of 59 years, compared 
to the Group 1 (non-severe cases) with a median age of 
27 years. Prevalence of severe cases was much higher for 
males (71.4%) versus females (27.4%). Comorbidities 
such as DM, hypertension, obesity and COPD were 

0 5 10 15 20 25 30 35
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Muscle/joint pain
Loss of taste

Loss of smell

Depression
Cough

Headache
Expectora�on

Anxiety
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0
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Figure 4 

Prevalence of symptoms among COVID-19 studied patients at 180 days follow-up.

Table 3 Socio-demographic data of COVID-19 patients based on case severity

Socio-demographics Group 1 (Non-severe cases=83) Number (%) Group 2 (Severe cases=32) Number (%) P value 

Age

  median (IQR) 27 (24–29) 59 (46–69) 0.001*

Sex

  Male 21 (25.3) 15 (46.9) 0.025*

  Female 62 (74.7) 17 (53.1)

Smoking

  Current smoker 6 (7.2) 5 (15.6) 0.058

  Non-smoker 70 (84.4) 23 (71.8)

  Passive smoker 7 (8.4) 2 (6.3)

  Ex smoker 0 2 (6.3)

Crowding index#

  median (IQR) 1.3 (1-2) 1.67 (1.3–2) 0.017*

BMI

  median (IQR) 26 (22.9-29.4) 30.7 (26.8-33.2) 0.001*

Comorbidities

  COPD 0 4 (12.5) 0.001*

  Asthma 1 (1.2) 2 (6.3) 0.128

  DM 5 (6) 12 (37.5) <0.001*

  Hypertension 1 (1.2) 11 (34.3) <0.001*

  GERD 10 (12) 2 (6.3) 0.04*

  Pulmonary embolism 0 5 (15.6) 0.022*

COPD, Chronic obstructive pulmonary disease; DM, Diabetes Miletus; GERD, Gastro-esophageal reflux disease.
#Crowding index: number of family members/number of rooms.
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significantly higher among group 2 patients. Kumar 
and colleagues concluded similar results indicating that 
advancing age, male gender, and comorbidities like non-
asthmatic chronic pulmonary disease and obesity were 
linked to higher hospital mortality [27].

A related investigation reported a significant 
association between older age, diabetes and 
hypertension and the severity of COVID-19 
[28]. Additionally, a multi-center, retrospective 
study indicated that individuals with hypertension 

Table 4 Laboratory data of COVID-19 patients according to case severity

 Group 1 (Non-severe cases=83) Group 2 (Severe cases=32) P value 

Median IQR Median IQR 

CBC

  WBC (103/ul) 6 4.35–7.95 9.75 6.13–12.55 0.004*

  HB (g/dl) 12.4 11.4–13.7 12.8 11.4–14.3 0.707

  HCT (%) 38 34.15–40.3 36.5 33.8–44 0.544

  Platelet (103/ul) 250 214–324 239 317.25–180.75 0.221

  Absolute lymphocytic count (103/ul) 1.7 1.1–2.4 0.75 0.545–1.18 <0.001*

  Neutrophil/lymphocytic ratio 3 2.56–4.97 12.67 7.37–23.26 <0.001*

Inflammatory markers

  ESR (mm/hr) 38.5 8.75–85.5 50 37.5–107.5 0.462

  CRP (mg/dl) 5.5 2.175–10.5 38.5 13.13–71.25 <0.001*

  Ferritin (ng/ml) 33.7 11.95–148.8 385 213.43–1006.5 <0.001*

  D-Dimer (mg/l) 0.33 0.19–0.44 2.13 0.81–4.9 <0.001*

Liver function test

  Total Bilirubin (umol/l) 6.2 5.1–10 7 5–18 0.882

  AST (u/l) 20 18–30 39 27.5–83 0.003*

  ALT (u/l) 19 17–31 32 17–80 0.09

  Albumin (mg/dl) 41 38–6.75 33 20–37 0.001*

  PT (seconds) 11.7 11.25–12.15 12.9 11.77–14.68 0.005*

  PC (%) 108.3 97.48–112.33 85.5 66.75–96.75 0.003*

Kidney function test

  Urea (mmol/l) 4.4 3.5–6.6 9.35 5.25–13.38 0.01*

  Creatinine (mmol/l) 55 45.5–73 89 67–128.5 0.001*

Electrolyte

  Na (mmol/l) 138 135–140 138 133–141 0.791

  K (mmol/l) 4 3.85–4.5 4.2 3.9–4.75 0.389

  Ca (mg/dl) 9 8.65–9.3 8.7 8.25–9 0.224

  Mg (mg/dl) 1.85 1.69–2.1 2 1.69–2.3 0.685

CRP, C-reactive protein; ESR, Erythrocyte Sedimentation rate; HB, Hemoglobin; HCT, Hematocrit; PC, Prothrombin Concentration; PT, 
Prothrombin Time; WBC, White Blood Cell Count.

Table 5 Duration of symptoms associated with COVID-19 patients according to case severity

Duration of symptoms (days) Group 1 (Non-severe cases=83) Group 2 (Severe cases=32) P value 

Median IQR Median IQR 

Fever 3 2–8 7 4–12 0.012*

Cough 10 7–18 30 12–180 0.002*

Expectoration 7 13–180 22 12–180 0.305

Dyspnea 14 5–180 90 26–180 0.039*

Diarrhea 6 2–10 7 6–12 0.227

Smell loss 10 6–17 90 15–180 0.001*

Taste loss 10 6–17 90 15–180 0.001*

Fatigue 15 7–180 90 21–180 0.048*

Joint pain 14 7–162 90 26–180 0.005*

Depression 15 6–180 17 10–41 0.748

Anxiety 12 5–30 30 13–60 0.052

Insomnia 7 4–12 25 10–60 0.005*

Headache 10 5–30 14 8–60 0.326

throat Sore 6 3–9 10 7–30 0.204

Hospitalization duration

 Isolation (days) 10.5 8–20 14 14–30 0.124
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who contracted COVID-19 were more prone to 
developing severe clinical conditions [29].

Furthermore, Group 2 demonstrated a noteworthy 
increase in the median crowding index, consistent with 
a separate study that observed higher mortality rates in 
homes with a high crowding index [30]. Additionally, 
Group 2 exhibited a significant decrease in absolute 

lymphocytic count and albumin, while showing increases 
in various inflammatory markers including neutrophil/
lymphocytic ratio, CRP, ferritin and D-Dimer which is 
consistent with previous studies [31–33].

The risk of developing PCS was also found to be 
increased along with a gradient of decreasing age. 
Subsequently, in a meta-analysis by Quinn and 

Table 6 Quality of life profile and psychometric properties of COVID-19 patients according to case severity

EQ-5D-5L domains Group 1 (n=83) Number (%) Group 2 (n=32) Number (%) P value 

MOBILITY

  Unable to walk about 0 0 <0.001*

  Severe problems 0 2 (6.3)

  Moderate problems 0 5 (15.6)

  Slight problems 19 (22.9) 13 (40.6)

  No problems 64 (77.1) 12 (37.5)

Self-care

  Unable to wash or dress myself 0 0 <0.001*

  Severe problems 0 0

  Moderate problems 0 4 (12.5)

  Slight problems 1 (1.2) 10 (31.2)

  No problems 82 (98.8) 18 (56.3)

Usual activities

  Unable to do 0 0 <0.001*

  Severe problems 0 1 (3.1)

  Moderate problems 0 5 (15.6)

  Slight problems 4 (4.8) 12 (37.5)

  No problems 79 (95.2) 14 (43.8)

PAIN/Discomfort

  Extreme pain 0 0 <0.001*

  Severe pain 0 0

  Moderate pain 0 4 (12.5)

  Slight pain 5 (29.4) 18 (56.3)

  No pain 78 (83) 10 (31.2)

Anxiety

  Extremely 0 0 <0.001*

  Severely 0 0

  Moderately 2 5 (15.6)

  Slightly 14 24 (75)

  Not anxious or depressed 67 3 (9.4)

EQ VAS score

  Median (IQR) 95 (94-96) 75 (65-90) <0.001*

EQ VAS, EQ visual analogue scale; EQ-5D-5L, The 5-level EQ-5D version (introduced by the EuroQol Group in 2009).

Table 7 CT chest visual severity score and oxygen saturation values for COVID-19 patients according to case severity

 Group 1 (n=83) Number (%) Group 2 (n=32) Number (%) P value 

CT Chest severity score (at presentation)

  Mild 41 (49.4) 9 (28.1) <0.001*

  Moderate 0 13 (40.6)

  severe 0 10 (31.3)

Oxygen saturation (at 1 month follow-up)

  SpO2<90% 0 3 (9.4) 0.02*

Oxygen saturation (at 3 month follow-up)

  SpO2<90% 0 2 (6.3) 0.76

6-min walking Oxygen saturation (at 1 month follow-up)

  SpO2<90% 0 6 (18.8) <0.001*

6-min walking Oxygen saturation (at 3 month follow-up)

  SpO2<90% 0 4 (12.5) 0.005*
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colleagues, they identified nine potential risk factors 
in association with PCS; comorbidities, female gender, 
asthma, obesity, COPD, DM, age, invasive ventilation 
and days of hospitalization [25]. Thus, emerging 
evidence suggests that comorbidities, socio-economic 
conditions, female gender and health determinants 
appear to be relevant independent risk factors for the 
PCS [3].

Post COVID conditions were linked for more than 
100 symptoms in various reports. The most frequently 
observed symptoms were fatigue (23%), memory 
deficits (14%), dyspnea (13%), depression (13%), 

anxiety (11%), anosmia (12%), sleep problems (11%), 
and joint pains (10%) [5].

In the current study, cough (72.2%), fever (71.3%), 
fatigue (71.3%), dyspnea (67%), muscle/joint pains 
(66.1%) were the most prevalent symptoms during 
acute infection period. Reassessment after 4 weeks 
period revealed great change in pattern of persistent 
symptoms with dyspnea as the leading disabling 
symptom (40%) followed by fatigue (37.4%), muscle/
joint pains (30.4%), loss of smell and taste (20.9%). 
Dyspnea and other mentioned symptoms persisted in 
the same order at 3 months evaluation and 6 months 

Table 8 Correlation between socio-demographic characteristics/laboratory profile and post-COVID symptoms duration

Duration of Symptoms (days) Expectoration dyspnea fatigue Muscle/joint pain Depression 

Socio-demographic characteristics

  Age

   r −0.012 0.335 0.350 0.445 0.467

   P 0.952 0.043 0.041 0.012* 0.009*

  BMI

   r 0.304 0.238* 0.019 0.007 −0.105

   P 0.115 0.035 0.866 0.953 0.468

  Crowding index

   r 0.277 0.08 0.052 0.107 0.026

   P 0.154 0.481 0.642 0.350 0.859

Laboratory results

  WBC

   r −0.040 0.048 0.072 −0.059 −0.070

   P 0.856 0.716 0.579 0.658 0.684

  Absolute lymphocytic count

   r −0.120 −0.047 −0.040 −0.045 −0.346

   P 0.603 0.725 0.762 0.741 0.045*

  neutrophil/lymphocytic ratio

   r 0.040 0.086 0.105 0.028 0.083

   P 0.865 0.529 0.436 0.842 0.634

  CRP

   r 0.670 0.078 0.303 0.107 0.657

   P 0.017* 0.711 0.151 0.618 0.015*

  Ferritin

   r 0.129 0.410 0.308 0.230 −0.250

   P 0.722 0.042* 0.135 0.281 0.432

  D-Dimer

   r 0.263 0.509 0.120 0.109 0.294

   P 0.409 0.025* 0.560 0.595 0.354

BMI, Body Mass Index; Crowding index, number of family members/number of rooms; CRP, C-reactive Protein; WBC, White Blood Cell Count.

Table 9 Correlation between quality of life/6 min walking saturation/CT chest severity score and post-COVID symptoms duration

Duration of symptoms (days) Expectoration Dyspnea fatigue Muscle/joint pain Depression 

Six-minute walk saturation (at 1 month)

  r −0.090 −0.108 −0.095 −0.275* −0.244

  P 0.650 0.342 0.392 0.015 0.088

EQ VAS score

  r −0.310 −0.472* −0.519* −0.491* −0.386*

  P 0.108 <0.001 <0.001 <0.001 0.006

CT Chest severity score

  r 0.197 0.310* 0.342* 0.476* −0.035

  P 0.419 0.023 0.012 <0.001 0.842
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evaluation with prevalence rates at 6 months of 31.3% 
for dyspnea, 21.7% for fatigue, 19.1% for muscle/joint 
pain and 13.9% for loss of smell and taste.

Emerging evidence suggests that a still unknown 
proportion of individuals will develop chronic disease 
conditions, such as diabetes [34], autoimmune diseases 
[35], cerebrovascular and/or cardiovascular disorders, 
including venous thromboembolism (VTE) [36], 
psychological distress, or mental illness [37] obviously; 
Post-COVID condition also affect the respiratory 
system (e.g., lung fibrosis), all of which subsequently 
contribute to the burden of persisting symptoms and 
sequelae following acute SARS-CoV-2 infection [38].

Proposed underlying mechanisms claimed attributable 
to emergence of PCS can include SARS-CoV-2 
persistence on its receptors upon host cells. Adaptive 
immune system is triggered by viral persistence, 
there by activating auto-reactive T lymphocytes 
through antigen-presenting cells. Also, autoantibodies 
production is increased via the ongoing B cell activation 
(demonstrated in nearly 50% of patients with post-
COVID conditions) can result in autoimmune 
disorders evolvement (e.g., thyroid disease, lupus 
erythematosus, antiphospholipid syndrome) [35,39].

Also, persistent hyper inflammation and cytokine 
storms resulting in cellular damage, immunologic 
aberrations caused by super antigens, molecular 
mimicry or epitope spreading, and hemostatic 
changes, predominantly characterized by coagulation 
abnormalities; are among the hypothesized theories for 
emergence of PCS. Profound hemostatic alterations 
can occur during or following an acute SARS-CoV-2 
infection and up to several months post infection. The 
coagulation system is affected preferentially rather than 
the megakaryocyte-platelet system and are associated 
with a high risk of thromboembolic complications 
[40,41].

VTE were documented among 15.6% of group 2 
patients. Previous meta-analysis documented an 
estimated overall VTE prevalence of 14.1% (95% 
CI: 11.6–16.9) and a prevalence of 45.6% (95% CI: 
31.0–66.2) for patients in the ICU [42]. Jiménez et al. 
and Tan et al. revealed that VTE incidence were more 
near to 7.8% among COVID-19 patients [43,44]. 
The difference in incidence rates may be inferred to 
the limited number of patients and the mild degree of 
severity in the recruited group.

Moreover, Group 2 experienced a significant 
prolongation in the duration of symptoms such as 
fever, cough, smell loss, taste loss, fatigue, joint pain, 

and insomnia. Upper limit for IQR for symptoms as 
dyspnea, fatigue, joint pain and depression extended 
to 6 months duration among mild cases. Symptoms 
lasting beyond 6 months among severe cases included 
cough, expectoration, dyspnea, loss of smell and taste, 
fatigue and joint pains. These findings correspond with 
studies suggesting that the severity of post-COVID-19 
manifestations is linked to the severity of the initial 
COVID-19 illness [45].

Ezzelregal and colleagues assessed 120 post-
COVID-19 patients; one month or more after 
recovery. Body pains (32.5%) were the most distressing 
symptom. About 61.7% of participants had high-state 
anxiety and 51.7% had high-trait anxiety [46].

Meta-analysis regarding prevalence of post-acute 
COVID syndrome (PACS) in Egypt revealed that 
fatigue was the most commonly reported symptom 
across various studies of post-COVID survivors (48.1% 
of all survivors), followed by myalgia at 32.9%, anorexia 
at 32.8%, and anxiety at 31.5% [47].

Female sex was revealed to be significantly associated 
with PACS (OR 1.6, 95% CI 1.4 to 1.2, P<0.001). 
Also the combined results showed that severe COVID 
and the presence of any comorbidity were found to be 
independent risk factors for PACS, with odds ratios of 
2.3 and 1.8, respectively [47].

The study also identified significant negative impacts 
on all the quality-of-life aspects, as measured by EQ-
5D-5L score, in Group 2. This aligns with previous 
research indicating lower quality of life in COVID-19 
patients requiring mechanical ventilation and/or ICU 
admission in comparison to those who didn’t during 
hospitalization [48].

Additionally, Group 2 demonstrated a heightened 
severity in CT chest severity scores and desaturation 
during the 6-minute walk test. These results are in 
agreement with studies correlating CT severity scores 
with patient survival and associating lower 6MWT 
performance with lower PaO2/FiO2 ratios during 
hospitalization [49].

Furthermore, the data showed positive correlations 
between age and the duration of certain symptoms 
[dyspnea (r=0.335, P=0.043), muscle/joint pain 
(r=0.445, P=0.012) and depression (r=0.467, P=0.009)], 
as well as between BMI and the duration of dyspnea in 
post-COVID patients. Significant positive correlation 
was found between CRP and depression (r=0.657, 
P=0.015), also; duration of expectoration in post-
COVID patient which may be explained by severity 
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of infection and/or secondary bacterial infection 
(r=0.670, P=0.017). These results aligns with previous 
studies [50,51].

Correlation studies also revealed significant positive 
correlation between acute inflammatory markers 
including ferritin and d-dimer with increased duration 
of experiencing dyspnea (r=0.410, P=0.042; r=0.509, 
P=0.025; respectively).

Negative correlation was found between the EQ VAS 
score and increased duration of symptoms of dyspnea, 
fatigue, muscle/joint pain and depression, this data is 
consistent with a meta-analysis which found that 58% 
of the post-COVID-19 patients had reported poor 
quality of life [51].

Among post-COVID-19 patients, a combined 
assessment of individual factors using the EQ-5Q-5L 
questionnaire revealed that 33.9% encountered issues 
with mobility, 13% experienced problems with self-
care, 19.1% suffered problems during usual activities, 
23.4% experienced pain/discomfort and 39.1% reported 
anxiety/depression. Those limitations were more 
significant among moderate and severe COVID cases. 
These findings indicate that a significant proportion 
of individuals recovering from COVID-19 exhibit 
a diminished quality of life, presenting considerable 
difficulties for patients, healthcare providers, and public 
health practitioners [52].

Finally, a positive correlation was identified between the 
CT chest severity score and the duration of symptoms, 
highlighting the potential of CT severity scoring in 
predicting long-term outcomes and PCS development.

Sivan and colleagues explored the correlation between 
symptom severity, functional disability, and overall 
health in a largely non-hospitalized PCS cohort. 
Symptom scores were strongly positively correlated 
with functional difficulty scores (0.7, 0.6–0.7) and 
moderately negatively correlated with overall health 
(−0.4, −0.3, to −0.5). Severity phenotypes might help 
stratify patients for targeted interventions and planning 
of care pathways [53].

Given the growing number of people with PCS 
(already more than one million in the UK alone), the 
findings of severity phenotypes could have widespread 
implications for the provision and resourcing of 
services to support people living with the condition. 
The stratification based on the severity of cases could 
help national and local providers to plan services and 
interventions that might be directed towards this 
categories [53].

Studying patients with PCS revealed episodic 
and fluctuating nature for the condition, and that 
symptom severity can vary over time within the 
same individual [54]. identifying triggers for this 
fluctuation (either physical, cognitive, emotional) 
may help to avoid worsening of symptom severity 
and decrease its impact on function and HRQOL. 
We recommend complex multifaceted rehabilitation 
interventions to manage symptom severity 
fluctuation seen in PCS.

More contemporary data suggest that self-reported 
symptoms attributable to PCS showed low rates 
(between 4.2% and 5.0%) among adults who have 
had triple vaccination [26]. In addition, Quinn 
et al. reported rates of PCS of 2% to 10% among 
vaccinated persons [25]. Therefore, in times of 
emerging variants and widespread vaccination 
programs, it is suggested that the PCS may now 
be less frequent (and less pronounced) after acute 
infection.

Conclusion
The multi-organ manifestations and sequelae of 
COVID-19 beyond the acute phase of SARS-CoV-2 
infection are recognized as a novel disease entity. Based 
on the evaluation of symptom scores and quality of life 
assessment among post-COVID acute condition; PCS 
prevalence rates remain high; and has direct impact on 
quality of life among those patients.

Limitations of the study
Distinct and rare clinical phenotype patterns 
recognition may be limited as sample of selected 
patients were recruited in a single-center study. 
Symptom based subjective assessment was based upon 
patient’s reported symptoms, which may limit the 
generalization of the results.
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