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Abstract

Clinical features and outcomes of COVID-19 patients after 
discharge must be improved in specific populations. There-
fore, we aim to investigate important parameters (clinical, 
laboratory, radiological, and outcomes) in the post-hospital 
discharge of COVID-19 infection.

Low-risk profile patients have similar persistent post-CO-
VID symptoms during the first 30 days post-infection clear-
ance or longer. This finding needs more dedicated param-
eter indicators and closed-duration monitoring.

Riham Abdelrahman Eltoukhy*
Department of Family Medicine, College of Medicine, King Saud University, Riyadh 2925, Saudi Arabia.

Introduction

The infectious pandemic Coronavirus Disease 19 (COVID-19) 
death cases have exceeded four million individuals since its first 
discovery in December 2019 [1,2]. It is caused by Severe Acute 
Respiratory Coronavirus 2 (SARS-CoV-2), and the need for in-
tensive care management reached 32%, with significant in-hos-
pital-related mortality [3-6]. The established body of evidence 
reported a range of disease severity from asymptomatic carriers 
to respiratory failure and Acute Respiratory Distress Syndrome 
(ARDS) [6,7]. Along with the primary infection site, “lungs,” CO-
VID-19 also causes multiple organ dys function. These organs, 
like the digestive, cardiovascular, neurological, and hematopoi-
etic systems, have related or unrelated clinical and pathological 
manifestations [8-11]. The elderly, obese male with concurrent 
diabetes were the important risk factors for severe morbidity 
and mortality [12,13].

Early appropriate, targeted clinical examinations, laboratory 
tests, and imaging findings impact individual outcomes. These 
clinical parameters can be used as a guide to confirm the diag-
nosis, assess the prognosis, and develop the treatment strat-
egy [14,15]. However, the clinical features and outcomes of 
COVID-19 patients after discharge must be improved in specific 
populations. Therefore, we aim to investigate important param-
eters (clinical, laboratory, radiological, and outcomes) in post-
hospital discharge of COVID-19 infection.

Methods

Study population and follow-up

This retrospective study included COVID-19 hospital staff pa-
tients discharged between January and December 2020 from 
King Khalid University Hospital, King Saud University medical 
city, Riyadh Province, Saudi Arabia. The diagnosis of COVID-19 
followed the World Health Organization (WHO) guidance; pa-
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tients tested positive for SARS-CoV-2 in throat swab samples by 
real-time polymerase chain reaction. We reported the clinical 
features of these COVID-19 patients at admission and during 
hospitalization [11]. Patients with persistent symptoms had a 
follow-up visit to the outpatient clinic for up to nine months 
post-primary infection. SARS-CoV-2 nucleic acids in throat swab 
samples, blood routine examination, biochemical examination, 
chest X-Ray, and chest CT (in some cases) were performed dur-
ing that visit. Additionally, symptoms and signs of patients were 
also recorded.

Data collection and definition

Patient-related data during the first diagnosis and post-COVID 
clinic follow-up were extracted and recorded fromthe electronic 
medical record system. Dedicated physicians who collected this 
information were responsible for patients’ follow-up post-CO-
VID clinic. The follow-up data were recorded fromone week to 
nine months after discharge based on the time of the clinic visit. 
The discharge standards after the first attack were proposed per 
WHO as follows: (1) the body temperature has returned to nor-
mal for more thanthree days; (2) respiratory symptoms have 
significantly improved; (3) lung inflammation has shown obvi-
ous signs of absorption; and (4) respiratory nucleic acid tests 
have been negative two consecutive times (at least 24 hours 
apart) [16]. In the study, we considered 30 days as a cutoff point 
between early and late presentation for the post-COVID clinic 
with either persistent symptomatology or seeking medical reas-
surance. The diagnosis of Acute Respiratory Distress Syndrome 
(ARDS) was based on the Berlin definition [15]. 

Statistical analysis

Continuous variables were expressed using mean (Stan-
dard Deviation [SD]) or median (Interquartile [IQs]) based on 
the data distribution. Categorical variables were presented us-
ing frequency percentages. The groupswere compared by chi-
square tests or Fisher’s exact tests for categorical variables and 
student’s t-test for comparing continuous variables. Results 
were significant if p-value of 0.05 or less. All data were analyzed 
using STATA, version 14.0 (Stata Corp LP, Texas, USA).

Table 1: The Baseline Characteristics of the Study Cohort.

Total 520
Visiting Post COVID  

clinic 45 (8.65%)

Age 

Mean and SD 36.3 ± 9.4 36.8 ± 11.2

Median and IQs 34 (30, 42) 33 (30, 41)

Sex

Male 271 (52.12%) 24 (53.33%)

Female 249 (47.88%) 21 (46.67%)

Ethnicity

Arab 323 (62.12%) 33 (73.33%)

Others 197 (37.88%) 12 (26.67%)

Co-Morbidities 

Hypertension 27 (5.19%) 2 (4.44%)

Diabetes 28 (5.38%) 2 (4.44%)

Dyslipidemia 18 (3.46%) 2 (4.44%)

Bronchial Asthma 16 (3.08%) 1 (2.22%)

Hypothyroidism 16 (3.08%) 4 (8.89%)

Depression 1 (0.19%) 1 (2.22%)

Ischemic Heart Disease 1 (0.19%) -

Results

Patients’ clinical features on admission

A total of 520 patients (age: mean 36.3 ± 9.4 and median 
34 (30, 42), male 271 (52.12%), and female 249 (47.88%) were 
included. The overall prevalence of medical co-morbidities was 
less than 6%. There was 5.19% hypertensive, 5.38% diabetes, 
3.46% dyslipidemia, 3.08% for both bronchial asthma and hy-
pothyroidism, and both ischemic heart disease and depression 
were 0.19%. Over the median duration between the first posi-
tive swab and the post-COVID clinic visit of 25 (17,44) days, only 
45 (8.65%) patients had visited the post-COVID clinic for persis-
tent symptomatology or medical reassurance (Table 1).

Table 2: General Characteristics of Early and Late post-COVID Clinic Patients.

Total 45 Within 30 days 27 (60.00%) Beyond 30 days 18 (40.00%) p

General demographics

Gender (female) 21 (46.67%) 15 (55.56%) 6 (33.33%) 0.143

Age 36.76 ± 11.15 35.85 ± 9.72 38.11 ± 13.20 0.512

Ethnicity (Arab) 33 (73.33%) 17 (62.96%) 16 (88.89%) 0.054

Co-morbidities

Hypertension 2 (4.44%) 1 (3.70%) 1 (5.56%) 0.768

Diabetes 2 (4.44%) 1 (3.70%) 1 (5.56%) 0.768

Dyslipidemia 2 (4.44%) 2 (7.41%) 0 (0.00%) 0.238

Bronchial Asthma 1 (2.22%) 1 (3.70%) 0 (0.00%) 0.409

Hypothyroidism 4 (8.89%) 3 (11.11%) 1 (5.56%) 0.521

Depression 1 (2.22%) 1 (3.70%) 0 (0.00%) 0.409

Investigation

Chest x-ray 27 (60.00%) 18 (66.67%) 9 (50.00%) 0.264

Labs 27 (60.00%) 17 (62.96%) 10 (55.56%) 0.619

ECG 23 (51.11%) 14 (51.85%) 9 (50.00%) 0.903
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Holter 2 (4.44%)) 1 (3.70%) 1 (5.56%) 0.768

Management

Analgesics 5 (11.11%) 2 (7.41%) 3 (16.67%) 0.333

Anti-Histaminic 8 (17.78%) 4 (14.81%) 4 (22.22%) 0.524

Nasal spray 5 (11.11%) 2 (7.41%) 3 (16.67%) 0.333

Olfactory training 4 (8.89%) 2 (7.41%) 2 (11.11%) 0.669

Supplements 17 (37.78%) 12 (44.44%) 5 (27.78%) 0.259

Symbicort inhaler 14 (31.11%) 8 (29.63%) 6 (33.33%) 0.793

Antibiotics 1 (2.22%) 1 (3.70%) 0 (0.00%) 0.409

CBT 1 (2.22%) 1 (3.70%) 0 (0.00%) 0.409

Post-COVID Clinic: Basic Characteristics, Clinical Investiga-
tion, and Management

The male was the predominant gender, 24 (53.33%), their 
mean age was 36.76±11.15, and the Arabs were the majority, 
33 (73.33%). Hypothyroidism was the most frequent co-mor-
bidity (8.89%), followed by hypertension, diabetes, dyslipidemia 
(4.44%), and bronchial asthma and depression (2.22%). Most of 
the post-COVID clinic visitors underwent chest X-ray 27 (60%), 
laboratory investigations 27 (60%), Electrocardiogram (ECG) 
testing 23 (51.11%), and Holter evaluation 2 (4.44%). Supple-
ments and Symbicort inhalers were frequently prescribed to 17 
(37.8%), and 14 (31.1%), respectively, and the olfactory training 
was physician advised for around 9% of patients. The need for 
analgesics and nasal spray was similar at 5 (11.11%), and anti-
histamine was prescribed in 8 (17.78%). (Table 2).

Early vs. Late post-covid clinic presentation

We divided the occurrence of COVID-related symptoms 
based on the frequency for every 10% of the population into 
four groups. Most post-COVID clinic patients were complain-
ing of generalized fatiguability (55.6%) followed by shortness of 
breath (26.67%) and cough (24.44%). The frequency of head-
ache, sore throat, and change of smell sense was between 10% 
and 20%, and the rest of the symptoms were less than 10% 
(Table 3). Additionally, there were no statistically significant 
differences in symptoms between patients who presented to 
the post-COVID clinic early (within 30 days) or late (beyond 30 
days). (Table 3) Over the follow-up period, we did not report 
any mortality cases within the studied population.

Table 3: The Patients’ clinical Presentations for the post-COVID Clinic.

Clinical symptoms Within 30 days 27 (60.00%) Beyond 30 days 18 (40.00%) p

Symptoms frequency between 1 and 10%

Body aches (4.44%) 1 (3.70%) 1 (5.56%) 0.768

Diarrhea (4.44%) 2 (7.41%) 0 (0.00%) 0.238

Nausea (2.22%) 1 (3.70%) 0 (0.00%) 0.409

Vertigo (4.44%) 1 (3.70%) 1 (5.56%) 0.768

Runny nose (4.44%) 0 (0.00%) 2 (11.11%) 0.076

Palpitation (4.44%) 1 (3.70%) 1 (5.56%) 0.768

Weakness (2.22%) 1 (3.70%) 0 (0.00%) 0.409

Dry red eye (2.22%) 1 (3.70%) 0 (0.00%) 0.409

Depression (2.22%) 1 (3.70%) 0 (0.00%) 0.409

Abdominal pain (4.44%) 2 (7.41%) 0 (0.00%) 0.238

Back pain (2.22%) 0 (0.00%) 1 (5.56%) 0.215

Chest pain (6.67%) 1 (3.70%) 2 (11.11%) 0.329

Symptoms frequency between 10% and 20%

Headache (15.56%) 5 (18.52%) 2 (11.11%) 0.502

Sore throat (13.33%) 5 (18.52%) 1 (5.56%) 0.210

Loss/change of smell sense (15.56%) 3 (11.11%) 4 (22.22%) 0.314

Symptoms frequency between 20% and 30%

Shortness of breath (26.67%) 6 (22.22%) 6 (33.33%) 0.409

Cough (24.44%) 7 (25.93%) 4 (22.22%) 0.777

Symptoms frequency of more than 30%

Fatigue (55.56%) 17 (62.92%) 8 (44.44%) 0.221
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Discussion

The pandemic heavily affected the world with a highly con-
tagious respiratory infection during the past years.Since the 
outbreak, studies reported the clinical features of COVID-19 
patients [17,18]. However, the clinical characteristics of post-
COVID-19 infection in different populations are lacking. There-
fore, we reported the baseline characteristics, symptoms, and 
outcomes for post-COVID clinics patients with low co-morbidity 
profiles. Despite negative test findings, few patients had persis-
tent symptoms, which needed furtherlaboratory and radiologi-
cal examinations. 

The common clinical presentation for COVID patients was 
Fever and cough; The remaining symptoms, such as sore throat, 
fatigue, and headache, come in varies between patients [18]. 
However, the subsidy of symptoms or total remission is incon-
sistent in the current literature. A study of 55 COVID patients re-
vealed that the proportions of patients had headaches (18.2%), 
fatigue (16.4%), and cough (1.8%) three months after discharge 
[19]. Another study reported that the most common symptoms 
in COVID patients two months after initial onset were flu-like 
symptoms (21.5%), chest pain (13.1%), arthralgia (16.3%), and 
digestive disorders (11.5%),which had their follow up through 
phone calls and no clinic visit or physician assessment [20]. 
Huang et al. reported the six monthsof health consequences of 
COVID patients discharged from hospitals [21]. In their study, 
63% of patients had fatigue or muscle weakness, and 26% had 
sleep difficulties [22]. However, the cough was not reported as 
a common symptom in post-COVID patients. Our study contra-
dicts this finding since our patients had reported cough and 
shortness of breath in more than 20% of post-COVID clinic pa-
tients. In addition, previous studies have reported that smell, 
gustation, auditory, and vision changes often occur after infec-
tion with SARS-CoV2 [23]. Schneider and his colleagues report-
ed that 22.7% of patients had abnormal smell symptoms two 
months after initial onset [24]. We had almost a similar find-
ing within our patients who had a change in smell sensation in 
15.6% during the follow-up period.

The duration of clinical symptoms post-COVID infection with 
a negative swab is lacking. Our data compared an early (within 
30 days) versus late (beyond 30 days) post-COVID clinic presen-
tation which could show a difference since the viral reaction has 
immediate, short, and long-term manifestations [25]. Following 
that assumption, we had an equal age and gender distribution 
between the two presentation groups. However, Arab patients 
with low co-morbidity profiles were more likely to present be-
yond the 30 days post-COVID clinic. Risk profile, investigation 
needed, and management received show similar distribution 
with no significant statistical results. Patients’ symptoms in 
the post-COVID clinic varied from more frequent symptoms of 
complaintto symptoms that did not appear. Nasal congestion 
and bleeding, difficult of swallowing, appetite disturbance, hair 
loss, and hearing difficulties were frequently reported in the 
previously available literature [26-28]. However, patients who 
presented to our post-COVID clinic never reported any previ-
ous symptoms. On the other hand, the reported symptoms also 
have no timing difference in presentation between the early 
and late groups.

Our study showed that 45 (8.65%) of COVID patients had 
abnormal symptoms after recovery after a median of 25 days 
following hospital discharge, like other viral pneumonia cases, 
including specifically SARS, MERS, and H7N9 pneumonia [29]. 
These results suggested that radiological abnormalities in the 

lung would take a longer time to resolve. Hui et al. reported 
that about a third of SARS patients had abnormal CT manifesta-
tions six months after discharge [30]. Another follow-up study 
of H7N9 reported that an abnormal chest CT scan was detected 
in 73.7% of H7N9 patients at a six-month follow-up and 67.7% 
at a one-year follow-up [31]. After the COVID-19 outbreak, 
numerous studies also demonstrated that many COVID-19 pa-
tients had abnormal chest CT findings after discharge [32]. Zhao 
et al. reported that 70.91% of COVID-19 patients had radiologi-
cal abnormalities three months after recovery [21]. A follow-
up study of H7N9 patients found that 19.4% had lung fibrosis 
at one-year follow-up [31]. However, the long-term impact of 
SARS-CoV2 infection on lung function and pathology remains 
unclear. Long-term monitoring of lung function and radiological 
scansare needed for post-negative COVID test patients.

Strengths and limitations

Our study has limitations. First, data were extracted retro-
spectively; although the patient follow-up in the post-COVID 
clinic was well-organized and highly systematic, bias of retro-
spective studies might be introduced. Second, patients are high-
ly selective for those who had access to our healthcare system 
from institution workers; therefore, the study’s generalizability 
is limited to a population with the same baseline risk profile. 
It is not uncommon to have significant co-morbidities within 
the studied population, except for early phases of clinic trials 
which need healthy volunteers. Our study included patients of 
low-risk profiles, which tend to be impeded within bigger popu-
lations. It strengthens the evidence for the treating physician 
to manage those patients effortlessly and provides ground evi-
dence for future research.

Conclusion

Although few patients with COVID had symptoms one month 
after discharge, substantial patients still manifested abnormali-
ties in laboratory and radiological examinations. These results 
suggested that convalescent COVID patients should be fol-
lowed up in laboratory and radiological examinations long af-
ter discharge. Therefore, low-risk profile patients have similar 
persistent post-COVID symptoms during the first 30 days post-
infection clearance or longer. This finding needs more dedicated 
parameter indicators and closed-duration monitoring.
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