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Background: COVID-19 was reported in several studies characterized by milder clinical 
course, benign disease, and peculiar epidemiologic patterns among pediatric patients com-
pared to adults’ disease. However, other studies indicated that critical cases also exist and are 
associated with preexisting cardiopulmonary comorbidities and concurrent multisystem 
inflammatory syndrome in children.
Methods: The study period was six months, May–October 2020. Data on demographics, 
clinical manifestations, laboratory abnormalities were extracted from the patients’ hospital 
records. During the study period, 644 pediatric patients attended the hospital. They were all 
screened for SARS-CoV-2 using RT-PCR. Only the confirmed positive patients were 
included in the subsequent study analysis. They were hospitalized either in the general 
pediatric wards (GPW) or pediatric intensive care unit (PICU).
Results: Out of the total patients screened, 79 (12.3%) children were confirmed to have 
COVID-19 infection. All the confirmed COVID-19 patients were either admitted to the 
general pediatric wards (58; 73.4%) or PICU (21; 26.6%). The admission diagnoses for these 
children were acute gastroenteritis (22.85%), acute pneumonia (19%), clinical sepsis 
(17.7%), and multisystem inflammatory syndrome in children (10.1%). A significantly higher 
percentage of the PICU admitted patients showed shortness of breath (SOB) (P= 0.016). 
Respiratory insufficiencies, prematurity, and congenital heart diseases are the most reported 
comorbid conditions among the admitted children. The oxygen saturation was significantly 
lower among PICU patients than those in GPW (P=0.001). The total hospital stays differ 
significantly between the two groups, which were ten days for the PICU group compared to 
4.5 days for the GPW group with a statistical significance noted (P= 0.001).
Conclusion: Despite the observable variations in the clinical and laboratory findings among 
the hospitalized pediatric COVID-19 patients, no serious consequences among all patients 
were observed. The history of SOB and the initial oxygen saturation level were significantly 
associated with PICU admissions.
Keywords: children, COVID-19, SARS-CoV-2, PICU, pediatric general ward

Introduction
A novel coronavirus named severe acute respiratory syndrome coronavirus 2 (SARS- 
CoV-2) first reported in China in December 2019, causing severe respiratory infection 
in humans known COVID-19.1–6 The infection was first seen as responsible for the 
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massive and fatal epidemic in China, then rapidly spread 
worldwide, resulting in a global pandemic with high morbid-
ity and mortality rates.7–10 COVID-19 was reported to affect 
all age groups, including neonates, infants, children, adults, 
and the elderly.11 Although earlier reports of COVID-19 
among children indicated that the disease is characterized 
by a milder course and a high prevalence of asymptomatic 
cases than adult COVID-19, later studies reported severe and 
critical pediatric COVID-19 infections.11–18 Several epide-
miological studies have also identified the risk factors of 
severe COVID-19 in children, such as pre-existing condi-
tions like cardiac, respiratory, and immunodeficiency disor-
ders and the concurrent hyperinflammatory syndrome named 
multisystem inflammatory syndrome-children (MIS- 
C).14,15,17 In Saudi Arabia, many reports for COVID-19 
described the clinical onset, symptomatology, epidemiology, 
pathology, medical interventions, and effectiveness of the 
disease’s preventive measures in total and pediatric patients 
on a particular basis.19–22 To our knowledge, this is the first 
report on the pediatric COVID-19 among hospitalized and 
critically ill patients in Saudi Arabia. In this paper, we report 
and discuss the clinical outputs and the consequences of 
COVID-19 among the severely infected and pediatric inten-
sive care unit (PICU) hospitalized children in the study area 
in Saudi Arabia. We also compare the disease course and 
clinical phenotypes among these patients with those admitted 
to the general pediatric ward (GPW) in the Asir region, 
Southwest of Saudi Arabia.

Methods
Study Population
This is a retrospective study that included children hospi-
talized between May 2020 and October 2020 at Abha 
Maternity and Children Hospital (AMCH) and Khamis 
Military Hospital, Southwest of Saudi Arabia. These two 
hospitals are considered a tertiary care and teaching hos-
pitals at the southwestern region of the Kingdom of Saudi 
Arabia. The estimated children in the catchment area of 
the hospitals are 200,000. All children included in this 
study aged between 8 days to 12 years old. They were 
laboratory-confirmed COVID-19 infected children using 
the reverse-transcription polymerase-chain-reaction (RT- 
PCR) testing of the nasopharyngeal swab specimens. The 
screening for SARS-CoV-2 followed the national guide-
lines set by the Ministry of Health (MOH),23 Saudi Arabia, 
and the Saudi Center of Disease Control and Prevention 
for children.24

Study Design and Setting
Based on the initial emergency room physician assessment 
and the MOH pediatric COVID-19 admission criteria, 
patients were admitted to the GPW or PICU. The criteria 
for GPW admissions include Infants aged <1 year, clinical or 
radiographic evidence of pneumonia, oxygen saturation 
<92% on room air, pre-existing chronic condition (moderate 
to severe asthma, cardiovascular disease, chronic kidney 
disease, chronic liver disease, neuromuscular disease, dia-
betes Mellitus, and metabolic disorders), immunocompro-
mised patient, clinical features that are similar to those of 
toxic shock syndrome and atypical Kawasaki disease, gastro-
enteritis picture with dehydration and/or poor oral intake, 
persistent high fever for 3–5 days, and disease course longer 
than 1 week, and no improvements in symptoms or signs or 
progressive exacerbation, while the criteria for PICU admis-
sion include hypoxic patients on more than 5 LPM oxygen or 
noninvasive/invasive ventilations, patients with multisystem 
inflammatory syndrome, severely dehydrated patients with 
acute kidney injury (urea and creatinine more than the nor-
mal for age), prolonged seizures for more than 5 minutes 
with no response to initial therapies, diabetic ketoacidosis, 
and patients with severe electrolyte disturbances. After con-
firmation of COVID-19 infection, the treating team started 
the patient’s management according to the Saudi MOH 
COVID-19 protocols of pediatric patients.25 Special focus 
and attention were made on children characterized by MIS-C 
conditions. The definition of MIS-C included the following 
criteria (as per the US CDC definition): an age of less than 21 
years, fever >38.0°C lasting at least 24 hours, laboratory 
evidence of inflammation, multisystem organ involvement 
(ie, involving at least two systems), and laboratory-confirmed 
SARS-CoV-2 infection (positive SARS CoV-2 with real- 
time reverse-transcriptase polymerase chain reaction (RT- 
PCR)).26 In this study, all patients with the diagnosis of 
MIS-C and negative concurrent SARS-CoV-2 infection 
were excluded. Sepsis, severe sepsis, and septic shock were 
defined as per the pediatric surviving sepsis guideline.27 King 
Khalid University Institutional Review Board (KKU-IRB) 
reviewed and approved this retrospective study.

Data Collection
Demographic data, initial symptoms and signs, laboratory 
results, treatment interventions, and outcomes were 
extracted from the hospital medical records. The presence 
of comorbidities like (asthma, congenital heart disease, 
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genetic syndromes, epilepsy, and chronic lung disease) 
were also documented.

Statistical Analysis
After the data were collected, coded, and entered into 
statistical software (IBM SPSS version 22, SPSS, Inc. 
Chicago, IL). All statistical analyses were made using 
the two-tailed tests. A P-value of less than 0.05 was 
considered statistically significant. Descriptive analysis 
based on the frequency and percent distribution was done 
for all variables, including demographic data, admission 
site, symptoms, medications, and comorbidities. Means 
with standard deviations were calculated for the normally 
distributed quantitative variables, while median with inter-
quartile range (IQR) was calculated for skewed numerical 
variables. Cross tabulation was used to test for the distri-
bution of COVID-19 infected children according to their 
bio-clinical data and admission site (GPW/PICU). 
Pearson’s Chi-square test was also used to test for relations 
significance. Exact tests were used to assess significant 
association due to small frequencies. For the normally 
distributed variables, an independent t-test was used for 
comparing means, while the Mann–Whitney test was used 
for the skewed variables. Odds ratios were calculated for 
the statistically significant variables by using bivariate 
logistic regression.

Ethical Approval
The study was approved by the Institutional Research 
Ethics (IRE) board, the College of Medicine’s ethical 
committee, King Khalid University (KKU). It was carried 
out according to the Declaration of Helsinki. Patients’ 
informed consents were not needed since this study was 
a retrospective observational study without any 
interventions.

Results
Preadmission Data of the Pediatric 
Patients
From May to October 2020, a total of 644 children were 
screened for SARS-CoV-2 infection. Seventy-nine 
(12.3%) of these pediatric patients were confirmed positive 
with the RT-PCR test. Twenty-one (26.6%) of these 
patients required PICU admission (Figure 1). Most of the 
children who required PICU admission were more than 
five years old, while most GPW admissions were for 
children between 1 and 5 years old (Figure 2).

The highest admission rate was reported during the 
summer months (June, July, and August), while lower 
rates were observed during September and October 
(Figure 3). The categories of final diagnoses for patients 
who were tested positive for COVID-19 (79 patients) were 
as follows, acute gastroenteritis 18 (22.85%), acute pneu-
monia 15 (19%), clinical sepsis 14 (17.72%) (Figure 4).

Baseline Demographics and Clinical 
Characteristics of Pediatric COVID-19
Table 1 summarized the detailed baseline demographic 
and clinical characteristics of the enrolled patients. The 
hospitalized children ranged between newborns to 144 
months with a median age of 24 months. A number of 
44 patients (55.7%) were males. A history of contact to 
COVID-19 cases was reported by 67 (84.8%) children. 
There were no significant variations observed among 
those admitted to PICU or GPW as per the age, gender, 
and history of contacts to COVID-19 patients. For the 
distribution of children’s ages by their place of admission, 
the median age of those who were admitted to PICU was 
60 months compared to 14 months for children who were 
admitted to the GPW with no statistical significance 
detected (P=0.211). An exact 71.4% of those who were 
admitted to PICU were males compared to 50% of GPW 
admitted children (P= 0.074). Contact to infected COVID- 
19 cases were reported among 88% of GPW admitted 
children compared to 76.2% of PICU admitted children.

The most reported symptoms among PICU admitted 
children were fever (100%), cough (71.3%), and shortness 
of breath (SOB) (67%). SOB proportions were signifi-
cantly higher among PICU children than GPW children 
(67 vs 36%; P= 0.016). In addition, 62% of the children 

Number of Screened 
Children= 644

Positive COVID-19 
Cases= 79 (12%)

General Pediatric 
Ward Admissions=58 

(73%)

Pediatric Intensive 
Care Unit 

Admissions=21 
(27%)

Figure 1 The flowchart showing the number of confirmed COVID-19 cases and 
the admission settings (general pediatric ward and pediatric intensive care unit).
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who were admitted to the GPW were previously healthy 
compared to 48% of PICU admitted children. The most- 
reported comorbidities among the PICU in comparison to 
GPW admitted children were respiratory insufficiency 
(19% vs 22%), prematurity (14% vs 19%), and CHD 

(14% vs 9%). The pre-existing hematological disorders 
(sickle cell disease and leukemias) were reported by only 
three children who were admitted to the GPW. The median 
temperature among PICU children was 37.9 compared to 
38.0 among the GPW admitted children with no statistical 

Figure 2 Age distribution of hospitalized COVID-19 cases, general pediatric ward, and pediatric intensive care unit admissions.

Figure 3 Distribution of COVID-19 cases by month (May–October 2020).
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significance noted (P= 0.726). The oxygen saturation was 
detected significantly lower among PICU admitted chil-
dren in contrast to the GPW patients (85% vs 95%) (P 
<0.001). History of SOB and the initial emergency room 
(ER) oxygen saturation were associated with PICU admis-
sion; the odds ratios and p-values were 3.5; P-value 0.022 
and −3.2; P-value < 0.001, respectively.

Laboratory Findings of COVID-19 
Pediatric Patients
Table 2 illustrates the laboratory findings among GPW and 
PICU admitted children. Absolute neutrophil counts 
(ANC) were higher among PICU admitted children than 
GPW admitted children (8791 vs 5364, respectively; P= 
0.021). The same trend of the variations between the two 
groups of children was also observed for the ESR (38±8 vs 
24±-4, respectively, P= 0.050) and ferritin levels (710±240 
vs 171±28, respectively, P <0.001). Lower albumin levels 
among the children admitted to the PICU than among the 
GPW children were noted (2.8 vs 3.6, respectively, P 
<0.001). There was a trend of high procalcitonin, 
D-dimer, and CRP levels among PICU admitted patients 

compared to those admitted to the GPW with no statistical 
significance observed.

Therapies and Outcome Measures of the 
COVID-19 Patients
The therapies and outcome measures among ward and PICU 
admitted groups of children are demonstrated in Table 3. As 
for pain and fever therapies, the most prescribed treatment 
among PICU patients compared to GPW patients was para-
cetamol (100% vs 82%; P=0.038). Hydroxychloroquine was 
also administered to both PICU and GPW admitted children 
(75% vs 71%, respectively; P= 0.498). Systemic steroids 
(methylprednisolone and oral prednisolone) and Favipiravin 
were often administered to PICU more than GPW patients 
(62% vs 25%; P=0.003) and (29% vs 2%; P<0.001), respec-
tively, with statistical variations observed. Considering other 
medications, the most reported for PICU group versus GPW 
group were Nebulizer bronchodilators (71% vs 28%; 
P=0.001), followed by intravenous immunoglobulin (IVIG) 
(33% vs 0.0%, P<0.001). Regarding broad-spectrum antibiotic 
therapies, cefuroxime was the most prescribed antibiotic for 
GPW patients compared to PICU patients (75% vs 33%, P= 

Figure 4 Clinical diagnosis of confirmed COVID-19 cases.

International Journal of General Medicine 2021:14                                                                             https://doi.org/10.2147/IJGM.S311831                                                                                                                                                                                                                       

DovePress                                                                                                                       
1953

Dovepress                                                                                                                                                           Asseri et al

https://www.dovepress.com
https://www.dovepress.com


0.004), while ceftriaxone was often prescribed to PICU than to 
GPW patients (62% vs 21%; P= 0.001). The median time for 
the total hospital stay was ten days for the PICU group 
compared to 4.5 days for the GPW group with statistical 
significance (P<0.001). One patient (1.3%) died due to severe 
septic shock and multiorgan failures despite receiving all 
supportive therapies that included mechanical ventilation, 
vasopressors, IVIG, methylprednisolone, and antibiotics.

Discussion
Since the beginning of the COVID-19 pandemic in 
December of 2019, several studies showed that children 
could be infected but get milder disease with fewer long- 
term morbidities and mortalities compared to the adult 
population.11,13,17,18,28–30 Over a period of six months 
(May to October 2020), at two pediatric departments in 
the Southwest province of Saudi Arabia, 79 out of 644 
screened pediatric patients (12.3%) had tested positive for 

COVID-19. Similar previous studies have reported differ-
ent percentages of positive COVID-19 cases among chil-
dren populations in the particular community ranging 
between 10% and 30%.12,17,18 Again, this substantiates 
the low infectivity rates and benign disease among pedia-
tric settings in many parts of the world. Explanations for 
these low infectivity rates of the disease among children 
were intensively reviewed and reported from virological, 
biochemical, clinical, epidemiological, and behavioral 
perspectives.11 More than 25% of our cohort patients 
needed critical care admissions mainly due to respiratory 
failure with pre-existing cardiac or respiratory conditions 
and MIS-C. Our data concur with the previous studies, 
which reported the ICU admission levels in children due to 
COVID-19 range between 10% and 28%.1,2,8 The peak of 
our COVID-19 cases was noted in the mid of July, which 
mirrors the international and national peak of COVID-19 
cases.29,31

Table 1 Baseline Demographic and Clinical Characteristics of the COVID-19 Pediatric Patients

Variables Total n=79 Pediatric Ward n=58 (73.4%) PICU n=21 (26.6%) P value

Age in months, median (IQR) 24 (3–72) 14 (2–60) 60 (8–84) 0.210

Gender, male, No. (%) 44 (56%) 29 (50%) 15 (71.4%) 0.074

History of contact with COVID-19, No. (%) 67 (84.8%) 51 (88%) 16 (76.2%) 0.175

Symptoms on presentation, No. (%)
● Fever 76 (96%) 55 (94.8%) 21 (100%) 0.288

● Cough 44 (55.7%) 29 (50%) 15 (71.3%) 0.074

● Shortness of breath (SOB) 35 (44.3%) 21 (36%) 14 (67%) 0.016*
● Sore throat 20 (25%) 13 (22%) 7 (33%) 0.241

● Runny nose 24 (30.4%) 15 (26%) 9 (43%) 0.121

● Vomiting 27 (34.2%) 20 (35%) 7 (33%) 0.574
● Diarrhea 23 (29%) 18 (31%) 5 (24%) 0.372

● Convulsion 5 (6.3%) 3 (5.2%) 2 (10%) 0.401

Comorbid conditions, No. (%)
● Previously Healthy 46 (58%) 36 (62%) 10 (48%) 0.186

● Asthma 10 (13%) 8 (14%) 2 (10%) 0.471
● Respiratory insufficiency 17 (22%) 13 (22%) 4 (19%) 0.507

● Rheumatological Disorders 2 (3%) 2 (3.5%) 0 (00%) 0.389

● Hematological Disorders 3 (3.8%) 3 (5.2) 0 (00%) 0.039*
● Genetic Disorder 5 (6%) 3 (5.2%) 2 (10%) 0.401

● Epilepsy 5 (6.3%) 4 (7%) 1 (5%) 0.599

● CHD 8 (10%) 5 (9%) 3 (14%) 0.359
● Home oxygen use 5 (6.33%) 3 (5.2%) 2 (10%) 0.401

● Prematurity 14 (18%) 11 (19%) 3 (14%) 0.455

Initial vital signs, median (IQR)
● Temperature 37.9 ±0.1 38 ±0.1 37.9±0.1 0.726

● Oxygen saturation 94% (88–96) 95% (91–96) 85% (80–93) < 0.001*

Note: *P < 0.05 (significant).
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In agreement with other similar epidemiological 
studies,3,8,20,21 we observed that more boys than girls 
(56% vs 44%) affected with COVID-19, and more boys 

needed critical care admissions (71.4% vs 28.6%) than 
girls. Infants less than one month represent 13% while 
29% were less than a year; most pediatric ward admissions 

Table 2 Initial Laboratory Findings of the COVID-19 Pediatric Patients

Variables Total n=79 Pediatric Ward n=58 (73.4%) PICU n=21 n=21 (26.6%) P value

WBC (Ref: 4.3–11.0 × 103/μL), mean ± SD 11.5±0.95 10.4±0.8 14.3±2.6 0.063

ANC (Ref: 1500–8500 cells/microL), mean ± SD 6323±774 5364±662 8791±2124 0.021*

ALC (Ref: 970–3960/μL), mean ± SD 3906±345 3808±315 4157±945 0.653

Hemoglobin (Ref: 11.5–15.5 g/dL), mean ± SD 11.7±2 11.5±2 12.4 ±2 0.201

C-reactive protein (Ref: 0.0–0.9 mg/dL), mean ± SD 26±11.2 15±9.4 47±27.3 0.177

ESR (Ref: 0.0–15 mm/hr), mean ± SD 28±3.7 24±4 38±8 0.050*

Ferritin (Ref: 13.7–78.8 ng/mL), mean ± SD 321±76 171±28 710±240 <0.001*

D-dimer (Ref: 0.0–500 pg/mL), mean ± SD 830± 191 603±117 1316±535 0.082

Procalcitonin (Ref: 0.0–0.1 ng/mL), median (IQR) 0.2 (0.08–0.45) 0.12 (0.04–0.42) 0.36 (0.20–0.47) 0.076

ALT (Ref: 10–35 U/Lb), median (IQR) 20 (14–25) 19.5 (14–25) 22 (17–28) 0.283

AST (Ref: 10–34 U/L), median (IQR) 23 (19–33) 23.5 (19–32) 22 (17–48) 0.745

Albumin (g/dL) Ref: 3.7–5.6 g/dL, median (IQR) 3.45 (2.85–3.8) 3.6 (3.3–4.1) 2.8 (2.4–3.2) <0.001*

LDH (Ref 420–750 U/L), median (IQR) 305 (213–430) 292 (213–413) 340 (204–534) 0.602

Note: *P < 0.05 (significant). 
Abbreviations: ANC, absolute neutrophils count; ALC, absolute lymphocytes count; ESR, erythrocytes sedimentation rate; ALT, alanine aminotransferase; AST, aspartate 
aminotransferase; LDH, lactate dehydrogenase.

Table 3 Therapies and Outcome Measures of the COVID-19 Patients

Variables Total n=79 Pediatric Ward n=58 (73.4%) PICU n=21(26.6%) P value

Pain and fever management, No (%)
Paracetamol 58/66 (88%) 37/45 (82%) 21 (100%) 0.038*

Ibuprofen 34/54 (63%) 25/37 (68%) 9/17 (53%) 0.231

Hydroxychloroquine 47/65 (72%) 32/45 (71%) 15/20 (75%) 0.498
Oseltamivir 3/79 (4%) 3/58 (5.2%) 0 (100) 0.390

Systemic steroid 27/78 (35%) 14/57 (25%) 13/21 (62%) 0.003*

Favipiravin 7/79 (9%) 1/58 (2%) 6/21 (29%) <0.001*

Broad-spectrum antibiotics, No (%)

Ceftriaxone 25/78 (32%) 12/57 (21%) 13/21 (62%) 0.001*
Azithromycin 36/53 (68%) 26/36 (72%) 10/17 (59%) 0.252

Cefuroxime 33/54 (61%) 27/36 (75%) 6/18(33%) 0.004*

Ampicillin and Gentamycin 10/79 (13%) 8/58 (14%) 2/21 (10%) 0.471
Tazocin 12/79 (15%) 5/58 (9%) 7/21 (33%) 0.012*

Other therapies
Intravenous Immunoglobulin 7/79 (9%) 0 (0.00%) 7/21 (33%) <0.001*

Nebulizer bronchodilators 31/79 (39%) 16/58 (28%) 15/21 (71%) 0.001*

Outcome measures, No (%)

Total hospital stays, median (IQR) 6 (3–10) 4.5 (3–7) 10 (7.5–12) <0.001*

Discharged, No (%) 78/79 (98.7%) 58/58 (100%) 20/21 (95.2%) 0.610

Note: *P < 0.05 (significant).
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were 1–5 years of age (52%). Although the difference 
between the males’ and females’ patients in this study is 
not statistically significant as described in other studies,16 

however still, logical reasoning for this difference lacks in 
the literature. Moreover, critical care admissions were 
mainly observed among male patients with more than 
five years and had MIS-C diagnoses which concur with 
other published studies.6,14,31,32 Infants below three 
months of age were observed to have a milder disease 
with a very low prevalence of PICU admission, which 
agrees with other studies.33

Respiratory symptoms and diarrhea are the most common 
presenting complaints; shortness of breath occurs in more than 
two-thirds of critically admitted patients. Diarrhea was 
reported in around 30% of our patients, which is in line with 
other publications.33,34 In addition, the initial oxygen saturation 
at the ER in those who required PICU admissions was 10% 
lower compared with ward admissions. Taken all together, 
SOB, initial oxygen saturation is associated with the PICU 
admission and the need for further medical interventions.

There were eight cases of MIS-C in our study. These 
cases had been picked out as the clinicians endowed with 
high awareness levels about this condition in the hospital 
settings compared to the previous reports in the pan-
demic’s early course.12,13,18,28 The reported MIS-C cases 
were associated with older age, multisystem involvement, 
high inflammatory markers, and admission to critical care. 
In this cohort, there was one death case (1.3%) of five- 
year-old males diagnosed with MIS-C and succumbed due 
to severe septic shock and multiorgan failure despite 
receiving systemic steroid, antiviral, and mechanical ven-
tilation. On September 15, 2020, the United States Centers 
for Disease Control and Prevention (CDC) reported the 
death to be less than 1% in the pediatric age group, 
specifically age less than 21 years.15

Critical care patients have higher white cell counts and 
inflammatory markers. Excluding patients with MIS-C, 
inflammatory markers are still higher in PICU admitted 
patients but not statistically significant (data are not 
shown). In addition, serum albumin was lower in the 
critical care patients compared to GPW patients, which 
could be explained by a high prevalence of sepsis and 
MIS-C among PICU patients.

Given the lack of randomized clinical trial-based thera-
pies, there were varieties of interventions used in our 
cohort. However, the Saudi MOH protocols were the 
mainframe of therapy guidance.24 Paracetamol and 
NSAID were the most used medicines for fever therapy. 

Broad-spectrum antibiotics were used initially for almost 
all patients; cefuroxime and azithromycin were used for 
milder cases, while ceftriaxone, tazocin, and ampicillin 
and gentamycin were used for moderate and severe. The 
antibiotics were later adjusted after getting the initial cul-
ture results (blood, urine, stool, and cerebrospinal fluids), 
either discontinuing or adjusting the antibiotic coverage 
based on the culture results. The higher prevalence of 
antibiotic uses in our study compared to other commu-
nity-based studies13,27,32 could be explained by the nature 
of our hospital-based data and the high prevalence of pre- 
existing medical conditions. In addition, our cohort 
included severe and critical COVID-19 patients who 
were initially sick and needed hospitalizations.

More than 70% of our patients received hydroxychlor-
oquine (HCQ) with a good safety profile except for one 
patient who developed mild neutropenia two days after 
starting HCQ, which returned to normal a week after stop-
ping the HCQ. HCQ had been widely used at the beginning 
of the pandemic until the US FDA recommended against its 
use.14,35–37 Given the high prevalence of comorbid condi-
tions and MIS-C cases in our cohort, the hospital stays 
ranged between 3 and 10 days which is slightly higher 
than the reported length of stay in other similar studies.6 A 
subgroup of patients in our study developed severe disease 
requiring PICU care characterized by high inflammatory 
markers (ESR, ferritin, and absolute neutrophil counts) 
and neutrophil counts compared to general ward admis-
sions, which agree with other studies.14,15

Our study has several limitations: First, our data’s 
retrospective and observational nature increase the chance 
of bias and limit the external generalization. Second, the 
high prevalence of comorbid conditions and MIS-C cases 
increased the hospital stays in our study.

Conclusion
Despite the observable variations in the clinical and 
laboratory findings among the COVID-19 pediatric 
patients admitted to the GPW and PICU, no serious con-
sequences were observed. Patients with a reported history 
of SOB and low oxygen saturation at the ER had a higher 
chance of being admitted to the PICU.
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