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Abstract Objective The novel coronavirus disease 2019 (COVID-19) has made its worldwide
spread since its outbreak in December 2019. Limited information is available about the
epidemiology and clinical characteristics of COVID-19, especially in Africa and Egypt.
Methods We aimed to study the clinical and epidemiological characteristics of
COVID-19 in Egyptian children. This is an observational retrospective cohort study
performed at two specialized COVID-19 isolation hospitals in Egypt. All admitted
COVID-19 pediatric patients between March 20, 2020, and May 1, 2020, were included
in the study.

Discussion This study included 40 COVID-19 confirmed cases (mean age, 9.4 years),

Keywords 67.5% were male, 85% were asymptomatic, and 15% had mild symptoms. There were

= COVID-19 no confirmed severe or critically ill cases among the patients.

=~ Egypt Conclusion COVID-19 runs in a benign course in Egyptian children with no mortality

= children and no significant morbidity.

Introduction

series of severe cases of pneumonia.' The disease had been

By the end of 2019, severe acute respiratory syndrome-
coronavirus-2 (SARS-CoV-2), originated in Wuhan City in
Hubei Province of China, was recognized as an etiology for a
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commonly termed as novel coronavirus disease 2019
(COVID-19), and due to its worldwide spread, it was classi-
fied by the World Health Organization (WHO) as a global
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pandemic on March 11, 2020.% The first COVID-19 confirmed
case in Egypt was announced by the Ministry of Health and
Population (MoHP) on February 14, 2020,% and as of May 26,
2020, there have been 17,967 confirmed cases and 783
deaths.? In children, the first positive COVID-19 case was
reported on January 20, 2020, in China.? Infection with SARS-
CoV-2 in children is less common than in adults, and often
they have a mild form of the disease and a lower mortality
rate®; children account for an estimated 1 to 5% of patients
diagnosed with COVID-19.°

Studies conducted on the Chinese population helped
confirm that the most common source for the infection in
children was the exposure to an infected household family
member.’

The clinical manifestations of COVID-19 in children are
similar to other viral respiratory tract infections, namely,
fever, cough, shortness of breath, sore throat, diarrhea,
nausea, vomiting, anorexia, and myalgia.8 Some studies
also reported that many confirmed COVID-19 children are
asymptomatic at presentation.’ However, in Africa, there is
limited available data on COVID-19, and to the best of our
knowledge, there have been no published data on COVID-19
in African children so far; in the light of this, the current
study aimed at identifying the course of COVID-19 in Egyp-
tian children in two specialized isolation hospitals.

Materials and Methods

This was an observational retrospective cohort study at two
specialized isolation hospitals for COVID-19 in Aswan
(Aswan Specialized Hospital, south of Egypt) and Damietta
(Damietta Specialized Hospital, north of Egypt) governorates
in Egypt. The MoHP in Egypt assigned particular hospitals in
each governorate for triage of suspected COVID-19 cases and
isolation of the confirmed cases. We included all children
(1-18 years) with laboratory-confirmed COVID-19 by re-
verse transcription polymerase chain reaction (RT-PCR; VIA-
SURE [CerTest Biotec; Zaragoza, Spain] and PerkinElmer
[PerkinElmer Inc.; Turku, Finland]) of samples obtained by
nasopharyngeal swabs and who were admitted to these two
isolation hospitals in the period between March 20, 2020,
and May 1, 2020; patients were managed according to the
released national guidelines.?

Demographic data, medical history, clinical manifesta-
tions, laboratory data, radiological characteristics, drugs that
were given during the illness, and the outcome of the disease
were all obtained from the patient’s medical record. For the
epidemiological history, we focused on travel and vaccina-
tion history, residence in epidemic areas or areas with
clusters and outbreak, and history of contact with confirmed
COVID-19 patients within the past 14 days. According to the
Egyptian protocol for the treatment of COVID-19 and its
updated versions thereof were declared by the supreme
scientific committee for management of COVID-19 (affiliated
to MoHP), nasopharyngeal swab samples were collected by a
trained laboratory technician from patients with suspected
SARS-CoV-2 infection; the samples were then processed for
RNA extraction and those who tested positive for COVID-19

were admitted and started treatment. On day 5 of admission,
repetition of the PCR samples was done to check for viral
clearance. Patients were considered cured if they became
clinically cured after testing negative for the infection after
two consecutive PCR tests. Laboratory tests included com-
plete blood count and serum biochemical tests, liver and
kidney functions, and coagulation profile. Radiological inves-
tigations included chest X-ray and chest computed tomog-
raphy (CT) scans. Two experienced radiologists reviewed the
radiological diagnoses. Treatment of the patients included
supportive measures, antipyretics, close monitoring, and
fluid (conservative) oseltamivir (dose in children less than
40 kg body weight: 6.5 mg/kg, then 3.25 mg/kg/12 hours).
Varying treatment dosages were administered, depending
on the age group: (1) children less than 8 years received only
oseltamivir (dose is according to age and body weight), data
were limited and the medication was not recommended
unless the situation was deemed critical for patients <3
months, children >3 months received 12 mg PO q12 hours
for 5 days, children 3 to 5 months received 20 mg PO q12
hours for 5 days, and children 6 to 11 months received 25 mg
PO q12 hours for 5 days; (2) if 1 year or older, the dose was
variable according to child’s weight: for 15 kg or less, the dose
was 30-mg twice a day, for >15 to 23 kg, the dose was 45-mg
twice a day, for >23 to 40 kg, the dose was 60-mg twice a day,
and for >40 kg, the dose was 75-mg twice a day for 5 days; (3)
those above 8 years received a 5-day course combination of
oseltamivir and hydroxychloroquine. For the clinical out-
comes, the patient was declared cured when the symptoms
of the infection were absent for at least 3 consecutive days
without taking antipyretics and fulfilling two consecutive
negative results of RT-PCR with a 48-hour interval. On the
other hand, negative outcomes were referred to as disease
progression to critical illness or, at worse, death. Only
patients who achieved cured outcomes were discharged
from the hospital.

Data were collected, coded, revised, and entered into the
Statistical Package for Social Science (IBM SPSS) version 20.
The data were presented as numbers and percentages for the
qualitative data, mean, and standard deviations (SDs); as
ranges for the quantitative data with parametric distribution
and as median with interquartile range (IQR) for the quanti-
tative data with the nonparametric distribution.

Results

Between March 20 and May 1, 2020, 532 COVID-19 cases in
total were admitted to Aswan and Damietta specialized
hospitals in Egypt—40 (7.5%) of these cases were children
(8 months-17 years; mean age, 9.4 years), and 27 (67.5%) of
the 40 patients were male (~Table 1). The identified com-
mon source of infection for all the pediatric patients was
being in close contact with a COVID-19-positive household
family member. All patients had no underlying chronic
diseases at presentation, and all of them received their
compulsory vaccination according to the national program
guidelines. However, at the time of admission, 34 (85%) of the
40 patients were asymptomatic and 6 (15%) had mild
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Table 1 Demographic and clinical data of the studied patients

Demographic and clinical data n %
Age (y) <8 17 42.5
>8 23 57.5
Gender Male 27 67.5
Female 13 325
Symptoms Asymptomatic 34 85.0
Cough 1 15.0
Fatigue 1
Fever 3
Sore throat 1

symptoms, as shown in =Table 1. There were no severe or
critically ill cases. No abnormal radiological findings were
seen in the chest X-ray or CTscans for all patients. All patients
had unremarkable laboratory findings at the time of admis-
sion, as shown in =Table 2.

At treatment, 17 patients (42.5%) received oseltamivir and
23 patients (57.5%) received combinations of hydroxychlor-
oquine and oseltamivir for 5 days. Clinical outcomes reported
no mortality or critical illness; all the patients were defined
as cured. The number of days required to achieve a cured
outcome are shown in =Fig. 1, with a mean + (SD) and range
corresponding to 9.5 +(3.4) and 5 to 17 days, respectively.
The relation between the number of days required for cure
and different parameters (age, gender, symptoms, and anti-
viral treatment) are described in =Table 3. The length of
hospital stay was from 7 to 19 days, and most of the patients
(75%) stayed more than 10 days in the hospitals.

Table 2 Baseline laboratory data of the studied patients

Parameters Mean £ SD Range

Hemoglobin 11.9+0.87 10.5-13.5 g/dL

Lymphocyte 26.3%+7.4 18-45%
Platelets count 241.5+71.6 125-452 x 10%/L

White blood 6.2+1.9 3.6-11 x 109/L

cells

Prothrombin 13.6+0.48 13.0-14.5 seconds

time

International 1.1+0.086 1.0-1.2

normalization

ratio

Blood urea 28.9+6.3 20-40 mg/dL

Serum 0.76 +£0.16 0.4-1.1 mg/dL

creatinine

ALT 249+7.6 14-41 U/L

AST 259+8.4 14-40 U/L

Abbreviations: ALT, alanine transaminase; AST, aspartate transaminase;
SD, standard deviation.
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Fig. 1 Days required for patients’ cure.

Discussion

Since the diagnosis of the first case of COVID-19 in Egypt, also
considered the first declared case in Africa,? thousands of
cases in the different age groups were reported. Moreover, a
critical observation was made concerning the pediatric
population, there was a smaller number of infected children
compared with adults, and their vulnerability in developing
significant morbidity and mortality was lower’—this cer-
tainly creates a fertile area of research about the possible
causes of this infection in the general population.

Among the confirmed positive cases in Egypt till May 1,
2020, 7.5% were children, which is a relatively high percent-
age compared with those in China (2.2%), Italy (1.2%), and
Spain (2%).%""" The high percentage of the infected children
is relative to the higher distribution of children in the
population pyramid, which reached the 42.4% of the popu-
lation in <19-year-old children in 2019,'? in addition to the
active tracing and testing of all household and family mem-
bers of the confirmed cases.

In line with our study, recent studies also reported
children having lower rates of SARS-CoV-2 infection than
adults. In the light of this, it is hypothesized that the limited
symptomatic cases in children make most of the children
asymptomatic, neglecting them as targets of testing. Conse-
quently, this led to a lower number of tested children
worldwide compared with adults.® It is thought that children
might be protected against COVID-19 due to compulsory
viral vaccinations given routinely in early childhood, ' which
stimulates T-helper cells to secrete different cytokines that
enhance the function of natural killer cells'#; also, the child-
ren’s weak immune system could not exaggerate the im-
mune response against SARS-Cov-2 in contrast to adults';
moreover, the angiotensin-converting enzyme 2 (ACE2) gene
expression in the nasal epithelium is lowest in younger
children and increases with age. However, children may be
less exposed to the infected community.'®

Concerning the suggested mode of transmission, all cases
got infected due to contact with confirmed COVID-19 house-
hold members, and it is similar to what had been reported
from other studies conducted in China.*-® At the time of
presentation, 85% of patients were asymptomatic, while the
rest of them had only mild symptoms, denoting that there
was no need for hospital admission; only home isolation if
socially applicable with advice to monitor symptoms. This
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Table 3 Relation between different parameters and days
required for cure

Days required p-Value
for cure (mean + SD)
Age (y) 0.816
<8 9.5+3.1
>8 9.5+3.7
Gender 0.022°
Male 8.7+3.5
Female 11.24+2.5
Symptoms 0.929
Asymptomatic 9.8+3.2
Symptomatic 9.5+3.5
Treatment 0.977
Oseltamivir 9.5+3.2
Oseltamivir + 9.6+3.6
hydroxychloroquine

Abbreviation: SD, standard deviation.
Significant.

percentage of asymptomatic patients was considered to be
higher when compared with the 13% in one study done in
2,000 Chinese pediatric patients.” This finding could be
explained by the early diagnosis in our cases, as they were
tested because of their direct contact with infected house-
hold members and a small number of cases in our study.

Symptomatic cases were having mild symptoms. In our
study, there were no severe or critical cases nor deaths; by
that, it seems that COVID-19 in children is less severe than in
adults. Similar findings were reported in studies from
China'” and the United States.'®

In our study, there were no significant laboratory find-
ings; this is in line with the results reported by Henry and his
colleagues which showed no significant effect of COVID-19
on complete blood count (CBC), liver enzymes, or serum
creatinine in infected children.'® All our patients’ radiologi-
cal scans revealed unremarkable changes, in contrast to chest
X-rays of many pediatric patients showing pneumonic
patches, and their CT scans had shown ground-glass opaci-
ties in many other studies.?~22 The mean + (SD) and range of
the days required for the patients to achieve cured outcomes
were 9.5+(3.4) and 5.0 to 17.0, respectively. All patients
were discharged from the hospital after the second consecu-
tive negative sample of RT-PCR at the time of the study; the
discharge criteria were “test-based strategy.” There was no
significant relationship between the days required for cure
and patients’ age, symptoms, or antiviral treatment, but
males needed fewer days to achieve cured outcomes com-
pared with females. No data are available about the clinical
impact of gender difference on COVID-19-infected children,
yet. However, few available data in adults showed that being
male is associated with higher morbidity and mortality
independently of age.?

Hydroxychloroquine is one of the potential therapies used
during the COVID-19 pandemic; it reduced viral replication

in in vitro studies; however, animal and human studies
showed conflicting results.?* Although the known side
effects of chloroquine derivatives come from a long experi-
ence of its use in different clinical indications,?> there were
no reported side effects in this study among patients who
received hydroxychloroquine. Our results have not demon-
strated any superiority of hydroxychloroquine use with
oseltamivir for COVID-19 therapy compared with oseltami-
vir alone in children who presented a mild disease. Multi-
center initial guidance on the use of antivirals for children
with COVID-19/SARS-CoV-2 concluded that antiviral drugs
are unnecessary for most of the children with COVID-19, and
hydroxychloroquine could be considered when remdesivir is
not available.?® Hydroxychloroquine use in children in the
management of chronic diseases, for example, lupus, can be
continued if there are no contraindications. All these findings
support the benign behavior of COVID-19 in Egyptian
children.
This study includes the following four limitations:

1. Small sample size and inability to do randomization.

2. Since the study is a retrospective cohort, and the data
were obtained from the hospital records, no information
was available about the size of the family and the housing
conditions.

3. The study was conducted on data retrieved from isolation
hospitals since the beginning of the pandemic, when no
unified testing or treatment strategy was adopted; hence,
testing, admission, and treatment of asymptotic children
were the prevailed scenario.

4. PCR testing was done via a qualitative, not quantitative,
assay, so no follow-up of viral load could be obtained.

Conclusion

Our study revealed a relatively high percentage of pediatric
cases among admitted COVID-19 patients. Most of the cases
were asymptomatic, and few of them had mild symptoms
with no abnormal laboratory or radiological findings. In
addition, no apparent benefit was confirmed adding hydrox-
ychloroquine to the clinical management of pediatric
patients with mild COVID-19. COVID-19 follows a benign
course in Egyptian children with no progression to consider-
able morbidity or further mortality.
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