Majmaah Journal of Health Sciences ,Vol. 11, Issue 2, April - 2023, Ramadan - 1444

Original Article :
Clinical manifestations and general characteristics of
pediatric patients with COVID-19:
A single-center study in the Makkah region, Saudi Arabia

Sattam Almutairi!, Sumaiah Alfhmi’>, Amwaj Alotaibi®, Farah Alsaadi®, Manahel Alotaibi’, Wahj Almofriji®,
Moawad Alotaibi, Sara F bagdood®, Bayan T. Rayes®, Raid Alzahrani®, Fatmah Zamil®, Hayat Aljutaili’,
Nouf Alotaibi®,

1. bachelor’s degree, Pharmaceutical Care Department, Maternity and Children’s Hospital, Makkah, Saudi Arabia
2.MD, Consultant, General Pediatric unit, COVID-19 Isolation Department, Maternity and Children’s
Hospital, Makkah, Saudi Arabia
3. Intern, College of Pharmacy, Umm Al-Qura University, Makkah, Saudi Arabia
4. MD, Family Medicine consultant, Prince Sultan Military Medical City, Riyadh, Saudi Arabia
5. General pediatric, maternity and children hospital, Makkah, Saudi Arabia
6. Public health department, maternity and children hospital, Makkah, Saudi Arabia

7. Unizah College of Medicine and health sciences, Department of Pediatric, Qassim University, Qassim Region,
Saudi Arabia.

8. PharmD, Clinical Pharmacy Department, College of Pharmacy, Umm Al-Qura University, Makkah, Saudi Arabia

Received on 18.01.2023, accepted for publication on 19.03.2023, dx.doi.org/10.5455/mjhs.2023.02.011

Corresponding Author:

Nouf Alotaibi,
Assistant professor, Pharm.D, Umm Al-Qura university, Clinical pharmacy department, college of pharmacy,
Makkah, Saudi Arabia. Email: nealotaibi@uqu.edu.sa telephone: 00966533694235 Fax: none

OPEN ACCESS Distributed under Creative Commons CC BY-NC-ND 4.0

Abstract

Background and Aims:

The clinical presentations of pediatric patients infected with COVID-19 vary from mild to acute.
The most commonly reported signs and symptoms are fever, cough, headache, myalgia, shortness of
breath, nausea, vomiting, abdominal pain, and diarrhea. While pediatric hospitalizations are lower
than those for adult patients, there is still inadequate data related to the general features of pediatric
patients with COVID-19 in Saudi Arabia.

This study aimed to identify clinical presentations, laboratory abnormalities, duration of hospitaliza-
tions, need for intensive care unit (ICU) admissions, and incidence of death and possible risk factors
of mortality in pediatric patients.

Methods:

A retrospective study was conducted at the Maternity and Children’s Hospital in Makkah, Saudi Ara-
bia, from March 2020 to December 2021. Pediatric patients under 18 years of age who had positive
Polymerase Chain Reaction (PCR) test results for COVID-19 were included. Clinical presentations,
laboratory results, medications, and any radiological abnormalities were extracted from electronic
medical records and a chart review.
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Results:

A total of 95 patients with a confirmed diagnosis of COVID-19 were included in the study. Of the pa-
tients, 50 (52.6%) were male, 64 (67.4%) were Saudi, and 31 (32.6%) were non-Saudi. The patients’
mean (SD) age was 3.71 (3.69) years. Their mean temperature rose to 38.34°C (0.8°C), and the mean
duration of their fever was 2.97 (2.8) days. The most commonly observed manifestations were diarrhea,
vomiting, and abdominal pain. Of the patients, 24.2% needed ICU admission, 12.6% required mechan-
ical ventilation, 9.5% were given vasoactive agents, 2.1% required dialysis for acute kidney injury
(AKI), and 5.3% passed away. The incidence of death was significant in non-Saudi patients (P = .038).

Conclusions:

COVID-19 equally affected males and females. Most of the pediatric patients who died had co-mor-
bidities. Fever, diarrhea, vomiting, and abdominal pain were the most prevalent symptoms.

Introduction

Coronavirus disease 2019 (COVID-19),
which was initially reported in China at
the end 0f 2019, has affected more than 7.5
million people and resulted in more than 6
million deaths worldwide. Moreover, more
than 13 billion vaccine doses have been ad-
ministered. ' The first case of COVID-19
in Saudi Arabia was identified in early
March 2020, and since then, this newly dis-
covered virus has affected more than 830
thousand people in this country. However,
it has a high recovery rate, reaching 96%.
> The clinical manifestations of this vi-
rus vary among pediatric patients ranging
from a mild, asymptomatic presentation to
a critical disease. *° The most commonly
reported signs and symptoms in children
are fever, cough, headache, sore throat,
myalgia, shortness of breath, nausea, vom-
iting, abdominal pain, and diarrhea. ®’ The
laboratory manifestations generally found

in this group of patients are a reduction in

white blood cells, lymphopenia, and in-
creased inflammation parameters, includ-
ing ferritin, C-reactive protein, erythrocyte
sedimentation rate (ESR), fibrinogen, and
D-dimer. 8 The majority of pediatric pa-
tients have mild to moderate symptoms,
and they have not been hospitalized as of-
ten as adult patients. ° In Saudi Arabia, the
general characteristics of pediatric patients
with this virus were reported in a small
number of studies, and one study found
that the most common symptoms among
this age group were fever, cough, and mild
infection (in the majority of cases). '° An-
other study conducted in the central region
of Saudi Arabia described the same finding
that most pediatric patients infected with
COVID-19 experienced mild disease.
Yet, data on the general features of pedi-
atric patients with COVID-19 in Saudi
Arabia are still inadequate. '* Therefore,
our study aimed to identify clinical pres-

entations, laboratory abnormalities, treat-
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ments, duration of hospitalizations, need
for intensive care unit (ICU) admissions,
and the incidence of death and possible
risk factors of mortality, including chronic
diseases and underlying conditions, among
pediatric patients with COVID-19.

Materials and Methods

We conducted an observational retrospec-
tive descriptive study at the Maternity and
Children’s Hospital in Makkah, Saudi Ara-
bia, to examine the clinical and general fea-
tures of pediatric patients with COVID-19
from March 2020 to December 2021.
Ethical approval was obtained from
the ministry of health before com-
mencing the study (approval number:
H-02-K076-0621-519). Pediatric patients
under 18 years of age who had positive
PCR tests for COVID-19 were included in
the study. Their clinical presentations, lab-
oratory results, medications, and any radi-
ological abnormalities seen on chest com-
puted tomography were extracted from
electronic medical records and reviewed
by a radiologist.

Data were analyzed using the Statistical
Package for the Social Sciences (IBM
SPSS Statistics for Windows) version 25
(IBM Corp., Armonk, N.Y., USA). Fre-
quencies and percentages were used to
display the categorical variables. Means

and standard deviations were employed

to present the continuous variables, and
logistic regression was undertaken where
appropriate. The chi-squared test was used
to ascertain if there were any associations
between gender, nationality, and death,
and P < 0.05 was considered statistically

significant.

Results

Ninety-five patients with a confirmed di-
agnosis of COVID-19 were included in the
study. Table 1 summarizes the socio-de-
mographic profiles of the patients:

Table 1 Socio-Demographic Profile of Patients (n = 95)

Demographical Characteristics | n | %
Gender
Male 50 52.60
Female 45 47.40
Nationality
Saudi 64 67.40
Non-Saudi 31 32.60
Age: 3.71 years + 3.69

Fifty (52.6%) were male and 64 (67.4%)
were residents of Saudi Arabia. The mean
age (SD) of the patients was 3.71 (3.69)
years. The majority of the patients (n = 43;
45.3%) had no relevant medical history, 16
(16.8%) had a primary immunodeficien-
cy, 11 (11.6%) had an autoimmune dis-
ease and/or were using immuno-suppres-
sants before COVID-19, and 4 (4.2%) had
chronic kidney disease.

The children’s mean body temperature
was 38.34°C (0.8°C) upon admission, and

the mean duration of fever was 2.97 (2.8)
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Figure 1: Medical history of the patients

days. The most commonly observed symp-
toms were diarrhea, vomiting, and abdom-
inal pain (n = 49; 51.6%); cough (n = 34;
35.8%); and dyspnea (n =29; 30.5%). The

least observed manifestations were
headache (3 = 3.2%) and conjunctivitis (n
=5; 5.3%), Moreover, 11 (11.6%) patients

were asymptomatic. (Table 2)

Table 2: Clinical manifestations (n = 95)

Clinical signs n (%)
Asymptomatic 11 (11.6)
Nasal discharge 10 (10.5)
Cough 34 (35.8)
Dyspnea 29 (30.5)
Diarrhea, Vomiting or abdominal pain 49 (51.6)
Anosmia 24 (25.3)
Headache 33.2)
Conjunctivitis 5(5.3)
Cutaneous rash 10 (10.5)
Neurological (seizure) 18 (18.9)
Hypoxemia 19 (20)
Fever: mean = SD 38.34+0.8
Duration of fever (days): mean + SD 2.97 £2.796
Minimum-maximum 0-14

Regarding the values 17
(17.98%) patients who had their troponin
level measured, 6 (6.3%) had elevated tro-

ponin. Of the 8 (8.4%) patients who had

laboratory

their fibrinogen level tested, 2 (2.1%) had
elevated fibrinogen. Chest imaging showed
that 29 (30.5%) patients had a lung abnor-
mality. (Table 3)
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Table 3
Mean Standard deviation
Hemoglobin (g/dL) 11.00 2.26
White blood cells (10°/L) 11.96 6.79
Platelet (/mcL) 376.68 185.50
C. reactive protein (CRP) (mg/dl) 4.37 7.80
Ferritin (mico/l) 516.28 2041.57
Erythrocyte sedimentation rate (ESR) (mm/hr) 40.64 36.23
D-dimer (ng/mL) 6.42 33.20
Albumin (g/1) 37.68 6.52
Lactate Dehydrogenase (U/L) 502.98 345.40
Aspartate aminotransferase (U/L) 53.77 90.15
Alanine Aminotransferase (U/L) 24.56 25.15
Blood urea nitrogen (mg/dl) 4.52 6.54
Serum creatinine (mcg/1) 63.41 115.25
Item n
Troponin (n =17) pg/ml
Normal 11 11.60
High 6 6.30
Fibrinogen (n = 8) g/l
Normal 6 6.3
High 2 2.1
Imaging Profile
Lung abnormality | 29 | 30.5

The most commonly administered medi-
cations were antibiotics (n = 88; 92.6%),
systemic corticosteroids (n = 34; 35.8%),
and oxygen therapy (n = 26; 27.4%). The

1L
926
£
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least-administered medications were as-
pirin (n = 2; 2.1%), tocilizumab (n =
4.2%), and hydroxychloroquine (n = 4;
4.2%). (Figure 2)
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Twenty-three patients (24.2%) needed ad-
mission to intensive care unit, 12 (12.6%)
needed mechanical ventilation, 9 (9.5%)
needed vasoactive agents, 2 (2.1%) need-

ed dialysis for acute kidney injury, and 5

(5.3%) succumbed to COVID-19. Four of
the deceased patients were female indi-
viduals (chi-square = 2.25); however, the

difference was not statistically significant
between the genders (P = 0.186). (Table 4)

Table 4: Outcomes

n (%)
Intensive care unit admission 23 (24.2)
Need for mechanical ventilation 12 (12.6)
Need of vasoactive agent 9(9.5)
Resolve of infection/discharge 90 (94.7)
All-cause mortality 5(5.3)
Item P-value
Male (1/50) Female (4/45) 0.186
Saudi (1/64) Non-Saudi (4/31) 0.038*
Duration of hospitalization (days) from ER 12.19 £ 13.21
admission until discharge or death mean + SD

Significancy < 0.05

The incidence of death was significant in
non-Saudi patients compared with Sau-
di patients (P = .038). The SARS-CoV-2
infection resolved in 90 (94.7%) patients.
The mean duration of hospitalization, from

admission to discharge or death, was 12.19

(13.21) days. Further, we performed bina-
ry logistic regression analysis to examine
the effects of the duration of fever and hos-
pitalization and occurrence of diarrhea on
the incidence of death (Fig. 3).

Only the duration of hospitalization had

Simple Boxplot of Duration of hospitlization by Death

Duration of hospitlization

No

Yes

Death

Figure 3:
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a statistically significant effect on the in-
cidence of death. The probability of a
patient dying increased by 54.6% with
an increased length of hospitalization (P
= .008). Linear regression analysis was
used to determine factors that affected the
length of the hospital stay. Univariate anal-
ysis was performed to identify significant
predictors that were included in the final
model. The duration of fever had a signif-
icant association with patients’ length of
hospital stay (B = 0.643; P = .02).

Discussion

Previous studies suggest that COVID-19
equally affects individuals of both sexes
and all age groups, although a more severe
disease is reported in infants. The COV-
ID-19 mortality rate in this study was 5.3%.
The mortality rate for COVID-19 in pediat-
ric patients varies between studies, ranging
from 2 per million to 2.4% on other study
to as high as 8.7%.13-15 This may be due
to pre-existing chronic diseases and/or the
severity of COVID-19. In this study, mor-
tality was most observed in patients with
prior immunodeficiency or autoimmune
diseases, consumption of immuno-sup-
pressants before COVID-19, and chronic
kidney disease. Therefore, the COVID-19
mortality rates in pediatric patients are var-
iable and affected by multiple confound-

ers. In this study, all-cause mortality was

higher in female individuals than in male
individuals; however, the difference was
not statistically significant due to the small
number of reported deaths. This finding
contradicts that of a previous study on
adults that reported a higher mortality rate
in men than in women.'® however, a large
descriptive study that aimed to predict the
rate of hospitalization and deaths in pedi-
atric patients in the United States found no
association between sexes and death rates.
17 Also, more than fifty percent of patients
in this study presented fever, diarrhea,
abdominal pain, or vomiting as the most
prevalent symptom of COVID-19, consist-
ent with the previous findings. 7, '*!! Ap-
proximately 30% of patients in this study
presented with lung abnormalities on chest
radiography, as opposed to 52% in another
study. '8 A majority of the patients in this
study had elevated levels of inflammato-
ry biomarkers—ferritin, CRP, and ESR—
consistent with findings of the study by
Nino et al. '* The WHO guidelines do not
recommend antibiotic administration for
mild to moderate COVID-19 °; however,
in this study, a majority of the patients were
treated with antibiotics (92.6%), followed
by systemic steroids and oxygen therapy
and vasoactive agents (9.5%). We exam-
ined the effects of the duration of fever and
hospitalization and occurrence of diarrhea

on the incidence of death; only hospitali-
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zation duration had a statistically signifi-
cant impact on death—the probability of a
patient dying increased by more than 50%
with increased duration of hospitalization,
and that was expected since the sick pa-
tients will increase the hospitalization rate
significantly. Furthermore, the duration of
fever was the only predictor for the length
of hospitalization—every increase in the
duration of fever increased the length of
hospital stay by 0.643 days.

This study has some limitations. First, it
was a retrospective study that rationalizes
the mortality and other outcomes of inter-
est—ICU admission and the need for me-
chanical ventilation and vasoactive agents.
Second, it was a single-center study, which
limited its generalizability. Therefore, to
improve the management and outcomes
of COVID-19, large-scale epidemiological

studies on pediatric patients are required.

Conclusion

This study suggested that COVID-19
equally affected male and female individ-
uals. Many of the pediatric patients who
died had co-morbidities. Fever, diarrhea,
vomiting, and abdominal pain were the
most prevalent clinical symptoms. Most of
the patients received antibiotics and ster-
oids, with fewer receiving aspirin and to-
cilizumab. Finally, the mortality rate was

high in non-Saudis. Therefore, large-scale

studies are required to improve the man-
agement of clinical outcomes in pediatric
patients with COVID-19

Conflicts of Interest
The authors declare that they have no con-

flicts of interest.

Availability of data and materials
Available upon request from the corre-

sponding author.

Funding
this research did not receive any specific
grant from funding agencies in the public,
commercial, or not for- profit sectors

Ethical

the ministry of health before com-

approval was obtained from
mencing the study (Approval number:
H-02-K076-0621-519).

Authors’ Contributions

NA conceived and designed the study,
conducted research, provided research ma-
terials.

SA, SF, AA and FS collected and organ-
ized data.

MA and ME analyzed and interpreted data.
WM, Manahel and SA wrote the initial and
final draft of article and provided logistic
support.

All authors have critically reviewed and
approved the final draft and are responsi-
ble for the

content and similarity index of the manu-

script.

Clinical Manifestations and General Characteristics of Pediatric Patients With Covid-19:
A Single-Center Study in The Makkah Region, Saudi Arabia



Majmaah Journal of Health Sciences ,Vol. 11, Issue 2, April - 2023, Ramadan - 1444

Reference

1.

World Health Organization (WHO).
Coronavirus disease (COVID-19) Sit-
uation Report — 158. Available from:
https://covid19.who.int/ [cited Febru-
ary 28th, 2023]

Pascarella G, Strumia A, Piliego C,
Bruno F, Del Buono R, Costa F, Scarlata
S, Agro FE. COVID-19 diagnosis and
management: a comprehensive review.
J Intern Med. 2020 Aug;288(2):192-
206. doi: 10.1111/joim.13091. Epub
2020 May 13. PMID: 32348588; PM-
CID: PMC7267177.

COVID-19 Dashboard; Saudi Arabia.
Available from: https://covid19.moh.
gov.sa/ [cited February 28th, 2023]

Dong Y, Mo X, Hu Y, Qi X, Jiang F,
Jiang Z, Tong S. Epidemiology of COV-
ID-19 Among Children in China. Pedi-
atrics. 2020 Jun;145(6): ¢20200702.
doi: 10.1542/peds.2020-0702. Epub
2020 Mar 16. PMID: 32179660.

Palmeira P, Barbuto JAM, Silva CAA,
Carneiro-Sampaio M. Why is SARS-
CoV-2 infection milder among chil-
dren? Clinics (Sao Paulo). 2020;75:
el947. doi:  10.6061/clinics/2020/
e1947. Epub 2020 May 15. PMID:
32428111; PMCID: PMC7213663.

CDC COVID-19 Response Team.

8.

Coronavirus Disease 2019 in Chil-
dren-United States, February 12—
April 2, 2020. MMWR Morb Mortal
Wkly Rep. 2020;69(14):422-6. Avail-
able https://covid19.ncdhhs.
gov/?gclid=Cj0KCQjw-daUBhCIAR-
IsALbkjSahoo7XHhKXDv8Hu50Z-
MXswQNOh7fSb3MuphfIRpBHO-
2NOAs8I0P2waAo66EALwW wcB
[cited February 18th, 2022]

from:

Pereira MFB, Litvinov N, Farhat SCL,
Eisencraft AP, Gibelli MABC, Carval-
ho WB, Fernandes VR, Fink TT, Fra-
mil JVS, Galleti KV, Fante AL, Fon-
seca MFM, Watanabe A, Paula CSY,
Palandri GG, Leal GN, Diniz MFR,
Pinho JRR, Silva CA, Marques HHS;
Pediatric COVID HC-FMUSP Study
Group, Rossi Junior A, Delgado AF,
Andrade APM, Schvartsman C, Sa-
bino EC, Rocha MC, Kanunfre KA,
Okay TS, Carneiro-Sampaio MMS,
Jorge PPD. Severe clinical spectrum
with high mortality in pediatric pa-
tients with COVID-19 and multisys-
tem inflammatory syndrome. Clin-
ics (Sao Paulo). 2020;75: €2209. doi:
10.6061/clinics/2020/e2209. Epub
2020 Aug 19. PMID: 32844958; PM-
CID: PMC7426591.

Ludvigsson JF. Systematic review of
COVID-19 in children shows milder

Clinical Manifestations and General Characteristics of Pediatric Patients With Covid-19:
A Single-Center Study in The Makkah Region, Saudi Arabia



Majmaah Journal of Health Sciences ,Vol. 11, Issue 2, April - 2023, Ramadan - 1444

10.

11.

12.

cases and a better prognosis than adults.
Acta Paediatr. 2020 jun;109(6):1088-
1095. doi: 10.1111/apa.15270. Epub
2020 Apr 14. PMID: 32202343; PM-
CID: PM(C7228328.

Wang E, Brar K. COVID-19 in Chil-
dren: An Epidemiology Study from
China. J Allergy Clin
Pract. 2020 Jun;8(6):2118-2120. doi:
10.1016/j.jaip.2020.04.024. Epub 2020
Apr 21. PMID: 33427648; PMCID:
PMC7172907.

Immunol

Alnajjar AA, Dohain AM, Abdelmo-
hsen GA, Alahmadi TS, Zaher ZF, Ab-
delgalil AA. Clinical characteristics
and outcomes of children with COV-
ID-19 in Saudi Arabia. Saudi Med J.
2021;42(4):391-398.  doi:10.15537/
smj.2021.42.4.20210011

Alharbi M, Kazzaz YM, Hameed T,
et al. SARS-CoV-2 infection in chil-
dren, clinical characteristics, diagnos-
tic findings and therapeutic interven-
tions at a tertiary care center in Riyadh,
Saudi Arabia. J Infect Public Health.
2021;14(4):446-453. doi: 10.1016/.
jiph.2020.12.034

S. A. Nezar Kobeisy, S. A. Harbi, R.
S. Mehdawi, and D. S. Bashammakh,
“Pediatric COVID-19 patients in Jed-
dah, Saudi 4 International Journal of

Pediatrics Arabia: clinical, laboratory

13.

14.

15.

16.

and radiological aspects,” J of Biomed
Sci, vol. 9, no. 3, 2020.

Najafinejad M, Cheraghali F, Aghcheli
B, Rajabi A, Barati L, Naziri H, Gharib
MH, Tabarraei A, Nakstad B, Tahamtan
A. COVID-19 in Pediatrics: Demo-
graphic, Clinical, Laboratory, and Ra-
diological Characteristics of Infected
Patients With SARS-CoV-2. Front
Pediatr. 2022 Jan 13; 9:808187. doi:
10.3389/fped.2021.808187.  PMID:
35096716; PMCID: PMC8793734.

Smith C, Odd D, Harwood R, Ward
J, Linney M, Clark M, Hargreaves D,
Ladhani SN, Draper E, Davis PJ, Ken-
ny SE, Whittaker E, Luyt K, Viner R,
Fraser LK. Deaths in children and young
people in England after SARS-CoV-2
infection during the first pandemic year.
Nat Med. 2022 Jan;28(1):185-192. doi:
10.1038/s41591-021-01578-1.

Mosalli RM, Kobeisy SAN, Al-Da-
jani NM, Ateeg MA, Ahmed MA,
Meer WM, Al-Saeedi HY, Al-Har-
bi SA. Coronavirus Disease in Chil-
dren: A Single-Center Study from
Western Saudi Arabia. Int J Pedi-
atr. 2021 Jul 27; 2021:9918056. doi:
10.1155/2021/9918056.

Mangia C, Russo A, Civitelli S, Gi-
anicolo EAL. Differenze sesso/genere
nella letalita COVID-19: cosa dicono

Clinical Manifestations and General Characteristics of Pediatric Patients With Covid-19:
A Single-Center Study in The Makkah Region, Saudi Arabia



Majmaah Journal of Health Sciences ,Vol. 11, Issue 2, April - 2023, Ramadan - 1444

e non dicono 1 dati [Sex/gender dif-
ferences in COVID-19 lethality: what
the data say, and do not say]. Epide-
miol Prev. 2020 Sep-Dec;44(5-6 Sup-
pl 2):400-406. Italian. doi: 10.19191/
EP20.5-6.52.145. PMID: 33412835.

17.Moreira A, Chorath K, Rajasekaran

K, Burmeister F, Ahmed M, Moreira
A. Demographic predictors of hospi-
talization and mortality in US children
with COVID-19. Eur J Pediatr. 2021
May;180(5):1659-1663. doi: 10.1007/
s00431-021-03955-x.  Epub 2021
Jan 20. PMID: 33474580; PMCID:
PMC7817069.

18.Nino G, Molto J, Aguilar H, Zember J,

Sanchez-Jacob R, Diez CT, Tabrizi PR,
Mohammed B, Weinstock J, Xuchen
X, Kahanowitch R, Arroyo M, Lingu-
raru MG. Chest X-ray lung imaging
features in pediatric COVID-19 and
comparison with viral lower respirato-
ry infections in young children. Pedi-
atr Pulmonol. 2021 Dec;56(12):3891-
3898. doi: 10.1002/ppul.25661. Epub
2021 Sep 15. PMID: 34487422; PM-
CID: PMC8661937.

19.World Health Organization. COV-

ID-19 Clinical Management: Living
Guidance, 25 January 2021. Geneva:
World Health Organization; (2021).
Available from: https://apps.who.int/
iris/handle/10665/338882 [cited Feb-
ruary 18th, 2022]

Clinical Manifestations and General Characteristics of Pediatric Patients With Covid-19:
A Single-Center Study in The Makkah Region, Saudi Arabia



