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ABSTRACT

Objectives: To examine the demographics and
common presentations of pediatric coronavirus disease
2019 patients in the emergency department (ED), as
well as their contact with positive COVID-19 cases,
return visits, and patients’ disposition from the ED.

Methods: A retrospective chart review of confirmed
cases of COVID-19 presenting to the Pediatric ED
from March 2020 until June 2020 was conducted.

Results: Fifty-two patients were identified, with a
higher frequency of male patients. Forty-four (85%)
patients were discharged from the ED, and 8 (15%)
required admission. Three patients were admitted to
the pediatric intensive care unit and 2 died, resulting
in a mortality rate of 3.8%. The most frequent
presentations were fever (85%), cough (48%), and

diarrhea (23%).

Conclusion: In our study, the second most affected
system after the respiratory tract was the gastrointestinal
tract, which was also the system responsible for
the most return visits due to diarrhea. Coronavirus
disease 2019 poses clinical and operational challenges
given its variable clinical presentations.
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evere acute respiratory syndrome coronavirus 2

(SARS-CoV-2) is a new pathogen that is responsible
for coronavirus disease 2019 (COVID-19), which has
led to a global pandemic in 2020. Since December
2019, SARS-COV-2 has been recognized as the
causative pathogen of cases of severe pneumonia in
the city of Wuhan in Hubei Province in China, which
subsequently spread worldwide in a relatively short
time. Severe acute respiratory syndrome coronavirus
2 appears to be primarily transmitted via respiratory
droplets although aerosol droplets are another known
route of transmission.>® Presently, conclusive evidence
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of vertical transmission of the virus from mother to
fetus is lacking.* Severe acute respiratory syndrome
coronavirus 2 has been found in the stool of patients;
however, the possibility of fecal-oral transmission is
currently unknown. Most children with COVID-19
contract the disease because of close contact with
infected patients. The incubation period ranges from 1
to 14 days, with an average of 3-7 days after exposure to
the virus.® Coronavirus disease 2019 primarily affects
adults, with low numbers of pediatric patients being
infected with SARS-CoV-2 worldwide. Accordingly,
there have been thousands of reports for adult
COVID-19, and limited reports for pediatric patients.
However, this is not unique to SARS-CoV-2; indeed,
the percentages of pediatric patients affected during the
SARS-CoV-1 outbreaks were 6.9% and MERS-CoV
were 2%.” Based on the currently available evidence,
pediatric COVID-19 accounts for 0.8%-2% of cases
worldwide.”? On 20 January 2020, the first pediatric
case of COVID-19 was reported in China, and on 19
February 2020, the first case of pediatric COVID-19
outside of China was reported in Korea. On 21 March
2020, the first pediatric case was reported in the USA,
and on 24 March 2020, the first pediatric death was
reported in the USA.” Herein, we report on pediatric
patients with confirmed COVID-19 presenting to
pediatric emergency departments (PEDs) with various
complaints, which are outlined, together with the
patients demographics, disposition, and mortality.
The aim of this study is to disseminate knowledge by
adding a new piece to the current pediatric COVID-19
literature puzzle from emergency standpoint.

Methods. To locate prior related research, we
searched the literature using the MEDLINE and
PubMed databases, as well as articles identified from
the references of the reviewed articles. We included
only English language articles and excluded articles
in other languages. We used the following keywords
(MeSH) terms in our search:“Corona virus,”“COVID-
19,7“SARS-CoV-2 in pediatric,”“Pediatric emergency.”

This was a retrospective observational study of all
pediatric patients (0-14 years) who presented to PEDs
with suspected COVID-19. We included children aged
0-14 years, presenting to our PED from 10 March until
20 June 2020, which was the period of lockdown in
Saudi Arabia, who tested positive for COVID-19.

The study was approved by the Ethics Committee of
King Abdulaziz University Hospital and was conducted
according to the Declaration of Helsinki.

Our center is an academic tertiary hospital with an
annual emergency consensus of 50,000 cases, 10,000
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of which are pediatric, and it is one of 2 hospitals in
the East Jeddah that offer free pediatric emergency
services. We serve all pediatric emergency cases that are
registered. From March 2020, the Ministry of Health
distributed a national questionnaire that was used to
initially assess the COVID-19 risk of every patient
presenting to the ED (Appendix 1).

Each patient presenting to the emergency
department with a COVID-19 of >4 will go through a
pathway (Figure 1).

Demographic characteristics and medical data were
obtained from the patients’ electronic medical records
(EMRs), targeting their presenting complaints, presence
of comorbid conditions, contact with a confirmed case
of COVID-19, and complete blood count (CBC)
results if available. All files were reviewed by a single
person to retract the needed data from the EMRs.

The data was coded using Inductive coding method.
For analyses of suspected infectious diseases, the coding
of the following signs and symptoms were included:
fever, cough, sore throat, tachypnea, vomiting and
diarrthea and abdominal pain. The coding applied
also on the questionnaires’ clause (exposure to contact
information) choices and clinical diagnosis.

Statistical analysis. Microsoft office excel 2016 was
used for statistical analyses. The descriptive statistic,
frequencies and covariance tests were applied on the
following data, demographic characteristics, symptoms
and diagnosis.

Results. A total of 279 swabs of 267 patients were
collected, and 64 swabs of 52 patients were found
positive for SARS-CoV-2. There was a noticeable surge
in positive samples obtainedin the last week of May and
early June 2020.

All patients presented to our PED with family, and
none were transferred via ambulance. The demographic
results and clinical presentations of the included patients
are summarized in Table 1.

Forty-eight (92%) were healthy kids and 4 (8%)
had chronic illnesses inform of congenital heart diseases
and one had hydrocephalus with ventriculoperitoneal
shunt complicated with seizure and developmental
delay. Forty-four (85%) patients presented with mild
disease and were discharged to home isolation. Eight
patients (15%) were admitted because of moderate or
severe illness. Three patients required pediatric intensive
care unit (PICU) admission for respiratory failure;one
patient died 36 hours after admission, secondary to the
hyper inflammatory response; a second patient died 3
days after admission of multi organ failure secondary
to viremia. Both deceased patients had chronic cardiac
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THE EVALUATION OF PATIENT

Each patient was assigned a score based on their
answers

patients were
considered to have
suspected COVID until seen by a
19 physician

the patient would be placed in
the isolation area in
the ED to be assessed by
pediatric emergency physician

The patient would be placed
in an isolated waiting
room

if the score was
4 or HIGHER

Figure 1 - Pediatric emergency department (ED) patients process from
presentation until seen by a pediatric emergency physician.

Table 1 - Demographic features, exposure history, and signs/symptoms

of the study cohort.
Demographic n (%) P-values  Significance
level
%
Age median (range) 6
(1 month -
13 years)
Gender 0.1 80.50
Female 23 (44)
Male 29 (56)
Nationality <0.05 0.03
Saudi 40 (77)
Non-Saudi 12 (23)
Exposure to contact informﬂtion
Confirmed family member
Contact with other 32 (62) 0.02 1.62
confirmed cases (no mention  (parents) <0.05 0.0
of who) 9(17) <0.05 0.0
Unidentifiable source of 6(12) <0.05 0.0
infection 5(10)
No mention of contact in file
Signs/symptoms
Fever 44 (85) 0.05 100
Cough 25 (48) 0.37 37.12
Sore throat 8 (15) <0.05 0.0
Shortness of breath/tachypnea 2 (4) <0.05 0.0
Vomiting 4 (8) <0.05 0.0
Diarrhea 12 (23) <0.05 0.02
Abdominal pain 2 (4) <0.05 0.0
Body aches 4 (8) <0.05 0.0
Asymptomatic 2 (4 <0.05 0.0

comorbidities. The third patient was discharged after
spending 10 days in the PICU. Four patients were sent
directly to quarantine dorms with family members
who were also positive. Three patients were admitted
to the hospital isolation units.Nine patients had CBC
performed in the PED; 6 of whom showed normal
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counts, 2 showed leukopenia and lymphopenia, and
one had leukocytosis.

A total of 12 patients returned to the ED within 48
hours for diarrhea (n=6; 50% patients), vomiting and
abdominal pain (n=1; 8% patient), shortness of breath
with normal saturation in the ED (n=2; 16% patients),
decreased activity (n=1; 8% patient), and reduced
intake (n=1; 8% patient); one patient (8%) returned
to accompany a parent who was admitted to isolation
(8%).

Five of the 12 cases with repeat visits to the ED
contacted the COVID-19 team during the phone
checkup, where they were asked to attend the ED
for evaluation. Two of the patients returned because
of worsening respiratory symptoms, one patient was
admitted with their parent who was diagnosed with
COVID-19 and admitted to the hospital isolation unit,
and 2 patients were assessed before being sent to join
their parents in the quarantine dorm.

Discussion. At the time of writing, based on
the John Hopkins University Coronavirus Resource
Center, there have been 7,653,993 globally confirmed
cases of SARS-CoV-2, with 425,902 deaths. In Saudi
Arabia, there have been 119,942 confirmed cases of
SARS-CoV-2, and 893 deaths (0.7%). The ratio of
pediatric patients ranges from 0.8%-5%.”"

Saudi Arabia was one of the first countries to adopt
early precaution measures to prevent the spread of the
disease; this was achieved by implementing several
policies and precautionary measures.

During the period of pandemic, the 2 holy mosques
were closed. Partial and complete lockdown were
implemented. Treatment was granted to everyone by
a royal decree, including those with no privilege to
specific health care sectors, such as illegal immigrants.®
The surge of positive swabs between the last week of
May and early June may be explained by the decrease in
social distancing because of the holiday season, during
which, the government loosened the lockdown

The disease spectrum varies widely from
asymptomatic cases to mildly symptomatic, moderate,
and severe cases; thus, a diagnosis based on how patients
first present to the PED is challenging, as symptoms can
range from simple upper respiratory tract infections to
pneumonia or full septic shock and hyper inflammatory
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responses.' In the current study, we found that boys
were more affected than girls (56% versus 44%), and
the mean age was 6 years (one month - 13 years); these
results were comparable to those of Lu et al’ in Chinese
children with confirmed COVID-19. In our cohort,
4% of patients were asymptomatic, and all had positive
contact with an adult with COVID-19, who was either
one or both of the parents. Fever was the most common
symptom for visiting the PED; fever was the presenting
symptom in 85% of the patients in our study, and in
36%-54% of patients in studies reported in China and
Italy.”” Thus, cough was the second most common
complaint in our cohortafter fever; this is not surprising,
given that COVID-19 is a primary respiratory disease.
In pediatric COVID-19 studies from China and Iraly,
cough was the second most common complaint,
ranging from 44%-48.5%.' Diarrhea was the third
most common presenting complaint in our population,
with 23% of children presenting to the ED complaining
of diarrhea, and it was the most common cause of a
return visit to the ED (50%). Sore throat, body aches,
and vomiting were observed in 15%, 8%, and 8% of
the patients, respectively. Furthermore, 4% presented
with abdominal pain, and one patient presented with
abdominal pain, fever, and vomiting with suspected
appendicitis. This patient was initially examined using
ultrasonography, which was inconclusive, and then
followed up with computed tomography, which showed
right lower quadrant lymphadenitis and terminal ileitis.
Moreover, 4% of patients presented with shortness of
breath or tachypnea on examination.

Despite the consensus that SARS-CoV-2 is a
respiratory virus, it has important gastrointestinal
manifestations (abdominal pain, vomiting, and
diarrhea) as presenting complaints, which accounted
for 35% of patients in our cohort. Moreover, 50% of
the return visits were secondary to developing diarrhea.
This was a peculiar observation in our cohort because
diarrhea was not mentioned as a complaint in Qiu
et al.® Furthermore, Lu et al’ described 8.8% of his
patients to have diarrhea but did not specify whether
it was a presenting complaint or developed later during
the disease course. In 2 other studies, diarrhea was
mentioned as a complaint in 9.7%-15% of patients.'>"?

Lu et al’ summarized the results of seven studies on
the signs and symptoms in children with COVID-19
and found that fever presented in 33%-100% of the
COVID-19 cohort population), whereas cough was
found to occur in 6.7%-100% of cases.

Furthermore, a sore throat was described in 3 of the
7 studies, and it ranged from 5% to 40%.’ Headache

Saudi Med J 2021; Vol. 42 (1) 107



What we know so far ... Jamjoom

was reported in one study, at a frequency of 9.7%;’
diarrhea was a complaint in 2 studies, ranging from
9.7%-15%; and tachypnea was reported in 2 studies, at
a frequency of 10%-16.7%.'"12

These findings are similar to those of Ludvigsson
et al'' on COVID-19 in the PICU, in which 83% of
patients had significant pre-existing comorbidities, and
there was a 4% mortality rate.

This was a novel study on COVID-19 in children,
and their characteristics/outcomes from a PED point
of view.

Study limitations. Compared to adult cases,
the number of pediatric COVID-19 cases is small;
therefore, there is a need for more pediatric emergency
studies to gain greater understanding of the disease in
children. This study can provide information regarding
COVID-19 in children from emergency department
prospective.

In summary, COVID-19 has a marked impact on
the pediatric population. Although the number of
infections is small compared to that in adults, it leads to
PED visits with variable complaints. In our study, the
second most affected system after the respiratory tract
was the gastrointestinal tract, which was also the system
responsible for the most return visits for diarrhea.
Coronavirus disease 2019 poses clinical and operational
challenges during peak periods of the pandemic given
its variable clinical presentations.
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Appendix 1 - Ministry of Health scoring sheet for suspected Coronavirus disease 2019 (COVID-19) patients.

Respiratory Triage Checklist

Date: Time

Name: Hospital:

Circle the number reflecting the patient’s condition (exposure and clinical picture) and calculate the final score:

Risks for Acute Respiratory llinesses Score

Any Patient {Adult or
Pediatric)

A. Exposure Risks

A history of travel abroad during the 14 days prior to symptom onset.
OR

Visiting or being a resident of a high-risk area for COVID-19 in the

kingdom during the 14 days prior to symptom onset*.
OR

A close physical contact with a confirmed case of COVID-19 or

MERS-CoV in the past 14 days. 3
OR

An exposure to camel or camel's products (direct or indirect**) in

the past 14 days.
OR

Working in a healthcare facility. o
B. Clinical Signs and Symptoms and Medical History Pediatric Adult

1. Fever or recent history of fever. 1

2. Cough (new or worsening). 1

3. Shortness of breath (new or worsening). 1

4. Nausea, vomiting, and/or diarrhea. -

Bl R N NN

5. Chronic renal failure, CAD/heart failure, Immunocompromised -
patient.

Total Score

* As determined and announced by the Ministry of Interior or Ministry of Health. Updated regularly on:
www.covid19.cdc.gov.sa
** patient or household

A score 2 4, ask the patient to perform hand hygiene, wear a surgical mask, direct the patient
through the respiratory pathway and inform MD for assessment.
MRSE-CoV OR COVID-19 testing should be only done according to case definitions.
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