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ABSTRACT

Objective: This study to evaluate SARS-CoV-2 PCR test-positive patients who were admitted to Pediatric Emergency
Department, together with their admission symptoms and clinical, laboratory, and radiological findings.

Material and Methods: The study was conducted on patients admitted to the Pediatric Emergency Department
between March 2020 and January 2021.

Results: A total of 1007 patients who tested positive for SARS-CoV-2 PCR were included in the study. Among these
patients, 512 (50.8%) were female, 495 (49.2%) were male, and the median age was 171 months (range: 2-226). Disease
classification revealed that 106 (10.5%) patients were asymptomatic. The most common symptoms were fever (45.6%),
cough (38%), and sore throat (26.7%). In terms of age groups, fever (p<0.001) and vomiting and nausea (p=0.010)
were significantly more prevalent in the group aged over 120 months. Chest X-rays were obtained for 73.4% of the
patients, with 1.06% showing abnormal findings. The moderate group exhibited a higher incidence of abnormal chest
X-ray findings compared to other clinical severity groups (p=0.010). CRP elevation was the most frequently observed
laboratory finding, affecting 28.9% of patients, followed by leukopenia in 38.5% and lymphopenia in 25.2%. CRP,
procalcitonin and troponin values were higher in the severe group (p=0.019; p=0.003, p=0.013). Inpatient treatment
was administered to 10.3% of the patients.

Conclusion: Although coronavirus disease generally presents with asymptomatic or mild symptoms in children, it is
important to be aware that rare cases may exhibit a severe course and even result in death. Detecting asymptomatic cases
is crucial in terms of transmission control, especially to protect elderly individuals and adults with underlying diseases.
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Amac: Bu calismada amag¢ Cocuk Acil Servise basvuran SARS-CoV-2 PCR testi pozitif olan hastalan bagvuru
semptomlari, klinik, labaratuar ve radyolojik bulgulariyla birlikte degerlendirmek.

0000-0002-8640-297X :
0000-0003-4367-725X :

0000-0001-5153-2136

0000-0002-0974-4765 :
0000-0002-7302-2564 :
0000-0002-7253-8171 :
0000-0003-0848-5201 :

Conflict of Interest / Cikar Catismasi: On behalf of all authors, the corresponding author states that there is no conflict of interest.

FIDANGI | Ethics Committee Approval / Etik Kurul Onayr: This study was conducted in accordance with the Helsinki Declaration Principles. Approval for the study was
TASAR MA obtained from the Ankara Training and Research Hospital, Clinical Research Ethics Committee (date: June 30, 2021, number: 600/2021).

) ;)yl?:QYQYLA BC Contribution of the Authors / Yazarlarin katkist: FIDANCI i: Constructing the hypothesis or idea of research and/or article, Planning methodology to reach the
AKINTUG B
BERKAY KILIC M
ISCAN GD

Conclusions, Taking responsibility in patient follow-up, collection of relevant biological materials, data management and reporting, execution of the experiments,
Taking responsibility in logical interpretation and conclusion of the results, Taking responsibility in necessary literature review for the study, Taking responsibility in the
writing of the whole or important parts of the study, Reviewing the article before submission scientifically besides spelling and grammar. TASAR MA: Constructing
the hypothesis or idea of research and/or article, Planning methodology to reach the Conclusions, Taking responsibility in patient follow-up, collection of relevant
biological materials, data management and reporting, execution of the experiments, Taking responsibility in logical interpretation and conclusion of the results,
Taking responsibility in necessary literature review for the study, Taking responsibility in the writing of the whole or important parts of the study, Reviewing the article
before submission scientifically besides spelling and grammar. CURA YAYLA BC: Organizing, supervising the course of progress and taking the responsibility of the
research/study, Taking responsibility in necessary literature review for the study, Reviewing the article before submission scientifically besides spelling and grammar.
AYKAC K: Organizing, supervising the course of progress and taking the responsibility of the research/study, Taking responsibility in necessary literature review for
the study, Reviewing the article before submission scientifically besides spelling and grammar. AKINTUG B: Taking responsibility in patient follow-up, collection of
relevant biological materials, data management and reporting, execution of the experiments. BERKAY KILIC M: Taking responsibility in patient follow-up, collection
of relevant biological materials, data management and reporting, execution of the experiments. ISCAN GD: Taking responsibility in patient follow-up, collection of
relevant biological materials, data management and reporting, execution of the experiments.

How to cite / Atif yazim sekli : Fidanci |, Tasar MA, Cura Yayla BC, Aykag K, Akintug B, Berkay Kilig M, et al. COVID-19 Patients Who Admitted To Pediatric
Emergency Department. Turkish J Pediatr Dis 2023;17:476-482.

Correspondence Address / Yazisma Adresi: Received / Gelis tarihi  : 16.02.2023

ilknur FIDANCI

Department of Pediatric Emergency Medicine,
University of Health Sciences Ankara Training and Education Hospital, Ankara, Turkiye
E-posta: drilknuraksoy@hotmail.com

Accepted / Kabul tarihi : 25.07.2023
Online published 1 24.08.2023
Elektronik yayin tarihi

DOI: 10.12956/tchd. 1251721



COVID 19 Patients 477

Gerec¢ ve Yontemler: Calisma Uglinct basamak Cocuk Acil Servise Mart 2020- Ocak 2021 tarihleri arasinda basvuran hastalarda yapildi.
Verilerin analizinde SPSS 26 V kullanildi.

Bulgular: Calismaya 1007 SARS-CoV-2 PCR pozitif hasta dahil edildi. Bunlardan 512 (%50.8)’si kiz, 495 (%49.2)’i erkek cinsiyetteydi, yas
ortancasl 171 ay (min-max:2-226)’di. Hastalarin siniflamasinda 106 (%10.5) hasta asemptomatikti. En sik gorilen semptom ates (%45.6),
OksUrik (%38.3) ve bogaz agrisiydi (%26.7). Yas gruplarina gére bakildiginda 120 ay Ustl grupta ates (p<0.001), kusma ve ishal (p=0.010)
anlamli derecede ylksekti. Hastalarin %74.3 Une akciger grafisi ¢ekildi, %1.06’si anormal olarak degerlendirildi. Bu durum orta agirliktaki
grupta daha gok gortldu (p=0.010). Sadece 20 (%1.9) hastaya bilgisayarll tomografi ¢ekildi, bununda 8 (%0.8) tanesi anormal olarak
raporlandi. CRP yuksekligi hastalarin %28.9’unda, I6kopeni %38.5’unda, lenfopeni %25.2’sinde goérllen en yaygin gorllen laboratuar
bulgularydi. CRP, Prokalsitonin ve Troponin degerleri agir grupta anlamii olarak yUksekti (p=0.019; p=0.003, p=0.013). Hastalarin %10.3
hastanede yatarak tedavi ald.

Sonug: Koronavirls hastaligi cocuklarda her ne kadar asemptomatik ve hafif semptomlarla seyretse de komorbid hastaligi olan grupta
agir seyredebilecegi ve dlimlerin gorllebilecedi, asemptomatiklerin bulas agisindan tespitinin 6zellikle yagl ve altta yatan hastaligi olan

erigkinleri korumak i¢in énemli oldugu unutulmamalidr.
Anahtar Sézciikler: Cocuk, COVID-19, Cocuk acil

INTRODUCTION

A new type of coronavirus, known as severe acute respiratory
distress syndrome coronavirus 2 (SARS-CoV-2), initially
emerged in China in December 2019 (1). The disease, which
is transmitted through droplets and respiratory secretions, can
also be spread by asymptomatic individuals (2). On January 30,
2020, the World Health Organization declared the outbreak a
pandemic, and on February 12, 2020, it was officially named
COVID-19. The first case in Turkiye was reported on March 11,
2020.

The diagnosis of coronavirus disease was first reported in a
child in Shenzhen in January 2020 (3). In children, COVID-19
generally follows a mild course, and it has been observed that
50-70% of cases recover asymptomatically (4,5). The most
common symptoms in symptomatic pediatric patients are
fever and cough, while diarrhea is less commonly reported
(6). Based on clinical symptoms, the disease is classified into
asymptomatic, mild, moderate, severe, and critical categories
(7). Although COVID-19 tends to have a mild clinical course
in previously healthy children, it can lead to severe illness and
even death in children with underlying chronic conditions, who
belong to the high-risk group.

In the study, we aimed to evaluate pediatric patients with
COVID-19 who were admitted to the Pediatric Emergency
Department (PED) during the first ten months of the pandemic,
focusing on their symptoms, as well as their clinical, laboratory,
and radiological findings.

MATERIALS and METHODS

The study was conducted on patients aged 0-18 years, who
were admitted to the PED of a tertiary university hospital in
Ankara, the capital city of Turkiye, between March 2020 and
January 2021. Patients who were admitted during the study
period and diagnosed with pediatric coronavirus disease

were included, while those who refused treatment and left the
hospital without permission were excluded. Demographic data,
laboratory and radiological findings, and patient follow-ups
were retrospectively obtained from computer records.

The clinical severity classification of pediatric coronavirus
disease cases was based on the classification proposed by
Dong et al. (8): (a) asymptomatic infection, which included
cases with positive diagnoses but no clinical or radiological
findings; (b) mild disease, which included cases with acute
upper respiratory tract infection without clinical and radiological
pneumonia; (c) moderate disease, which included cases with
symptoms of pneumonia and respiratory tract infection; (d)
severe-critical illness, which included cases with progressive
respiratory illness, dyspnea, central cyanosis, acute respiratory
distress syndrome, or organ dysfunction such as respiratory
failure, shock, encephalopathy, myocardial damage, coagulation
abnormalities, and acute kidney injury.

The SARS-CoV-2 nucleic acid was detected using reverse
transcription polymerase chain reaction (RT-PCR) following the
guidelines provided by the World Health Organization (9).

Hemoglobin and leukocyte counts were evaluated separately
according to the age of the patients. Hemoglobin and leukocyte
counts were evaluated separately based on the patients’ age.
The following cutoff values were used to determine high levels:
CRP > 10 mg/L, procalcitonin > 0.5 ng/mL, LDH > 300 U/L,
ALT > 45 U/L, AST > 50 U/L, creatinine > 62 pmol/L, blood urea
nitrogen > 7.1 mmol/L, CK > 170 U/L, CK-MB > 25 U/L, and
D-dimer > 0.55 mg/L.

The chest X-ray was evaluated by clinicians.

Approval for the study was obtained from the Ankara Training
and Research Hospital, Clinical Research Ethics Committee
(date: June 30, 2021, number: 600/2021).

Statistical Analyses

Statistical analyses were performed using the SPSS software
version 26. The distribution of variables was assessed
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through visual methods (histograms, probability plots) and
analytical  methods  (Kolmogorov-Smirnov/Shapiro-Wilk’s
test) to determine their normality. Descriptive analyses were
presented using frequency tables for ordinal variables, while
medians and minimum-maximum values were used for non-
normally distributed variables. Non-parametric tests were
conducted to compare these variables as well as the ordinal
variables. Categorical variables were analyzed using frequency
distributions and compared using Chi-squared or Fisher’s
Exact tests. The Kruskal-Wallis test was employed for multiple
comparisons. All tests were two-tailed in all analyses, and p
<0.050 was considered significant.

RESULT

Out of the 26.947 patients admitted to the PED between
April 2020 and January 2021, 1.007 (3.7%) were tested and
confirmed to be positive for SARS-CoV-2 PCR. Among these
patients, 512 (50.8%) were female, and 495 (49.2%) were male.
The median age of the 1,007 patients was 171 months (min-
max: 2-226). When evaluating the clinical severity classification,
mild cases accounted for 81% (n=818), and asymptomatic
cases accounted for 10.5% (n=1086), totaling 91.74% (n=924)
of all patients. It was observed that children with mild clinical
presentation were older compared to those with other clinical
presentations, and this difference was statistically significant
(p=0.010) (Table I, Figure 1-3).

Among the patients with coronavirus disease, 901 (89.4%)
presented with symptoms, while only 10.5% (n=106) were
asymptomatic. Fever was the most common symptom,
reported by 45.6% (n=460) of patients. Cough was the second
most prevalent symptom, affecting 38.3% (n=383) of cases,
followed by sore throat at 26.7% (n=269), and headache at
13% (n=136) (Table I).
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Figure 2: Number of SARS-CoV-2 PCR-positive patients by months
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Figure 3: Clinical severity according to age

Patients were divided into four age groups: under 12 months,
13-72 months, 73-120 months, 121 months, and older. Fever
(p<0.001), vomiting and/or diarrhea (p=0.010) were substantially
more prevalent at the age of 121 months and older (Table II).

Leucopenia was the most common finding in laboratory
parameters. It was higherin 38.5 % (n=110) of patients. This was
followed by elevated CRP (28.9%), lymphopenia (25.2%), and
elevated Procalcitonin levels (5.7%). When CRP, procalcitonin
and troponin values were evaluated according to the severity
of the disease, CRP, procalcitonin and troponin were found to
be significantly higher in the severe group (p=0.019; p=0.003,
p=0.013) (Table III).

Chest X-ray was obtained in 74.3% (n=749) of patients, with
80 (10.7%) showing abnormal results. The most common
abnormality observed was consolidation, found in 55 (7.3%)
patients. This finding was statistically significant in patients
with moderate clinical presentation compared to other groups
(p<0.001). Among the 20 patients who underwent chest
tomography, 8 had abnormal findings, including a ground glass
appearance in 6 patients (p=0.006) and pleural effusion in 2
patients (Table V).

When analyzing symptoms and findings based on gender, it

Figure-1: Clinical-severity-accordingtoage———— was found that headache was significantly more common in
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Table I: Demographic characteristics of the groups
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Total Asymptomatic Mild Moderate Severe
(n=1007) (n= 106) (n=818) (n=77) (n=6) P
Age (months)*, 171 (2-226) 142 (21-220) 174(5-226) 169(2-221) 121(15-221) 0.010*
Genderf

Female 512 (50.8) 50 (47.2) 422 (51.6) 36 (46.8) 4 (66.7)

Male 495 (49.2) 56 (52.8) 396 (48.4) 41 (563.2) 2 (33.3) 0.597°%
Hospitalization® 104 (10.3) 20 (18.9) 60 (7.3) 18 (23.4) 6 (100) 0.002%
Chronic disease (+)* 38 (3.9) 2(1.9) 29 (3.5) 4 (5.2) 3 (50.0) 0.004%

Hematological/Oncological 3(7.9) 0 3(10.3) 0 0

Neurological 6(15.8) 1 (60.0) 1(8.4) 2 (25.0) 2 (66.7) 0.0015

Asthma 14 (36.8) 0 11 (37.9) 3 (75.0) 0 <

Genetic disease 1(2.6) 0 0 0 1(16.7)

Other 14 (36.8) 0 14 (48.3) 0 0

*(median,min-max), tn (%), *Kruskal Wallis, $Chi-Square test
Table II: Symptoms according to groups
Symptoms ni%] Total Mild Moderate Severe
ymp ° (n=901) (n=818) (n=77) (n=6) P

Fever 460 (51) 414 (50.6) 41 (58.2) 5(88.3) 0.228
Headache 136 (15.1) 127 (15.5) 9(11.7) 0 0.390
Sore throat 269 (29.8) 256 (31.3) 13 (16.9) 0 0.003
Rhinorrhea 0 (5.5) 7 (5.7) 2 (2.6) 1(16.7) 0.274
Chest pain 7 (1.9 4(1.7) 3(3.9) 0 0.437
Dyspnea 3(3.6) 0 (2.4) 12 (15.6) 1(16.7) 0.001
Cough 383 (42.5) 337 (41.2) 45 (58.4) 1(16.7) 0.006
Vomiting 8 (8.6) 2(8.8) 4 (5.2) 2 (38.3) 0.055
Diarrhea 93 (10.3) 84 (10.3) 7(9.1) 2 (33.3) 0.169
Abdominal pain 40 (4.4) 36 (4.4) 4 (5.2) 0 0.724
Weakness 140 (15.5) 132 (16.1) 79.1) 1(16.7) 0.221
Myalgia 125 (13.9) 118 (14.4) 79.1) 0 0.266
Rash 2(0.2) 1(0.1) 1(1.3 0 0.309
Conjunctivitis 4 (0.4) 3(0.4) 1(1.3) 0 0.604
Loss of smell and taste 117 (12.9) 106 (13.0) 11 (14.3) 0 0.6083
Abnormal Respiratory system examination 25(2.8) 12 (1.5) 11 (14.3) 2 (33.3) 0.001

males (p=0.028), while contact history was significantly more
common in females (p=0.044). No gender difference was
observed in other symptoms and findings (p>0.050).

DISCUSSION

Our study is a comprehensive investigation that evaluates the
demographic, clinical, and radiological characteristics of 1007
pediatric patients with coronavirus disease who were admitted
to the PED. Most of these patients had either asymptomatic or
mild presentations. However, it was observed that the disease
had a more severe clinical course in patients older than 120
months. In terms of overall admissions, 3.7% of our pediatric
patients were diagnosed with coronavirus disease, while this
rate varied between 0.2% and 3.0% in other studies (9,10).
In our study, the incidence of coronavirus disease was similar

in both girls and boys among pediatric patients. Although
females were more prevalent in the group with a severe clinical
status according to the clinical scoring system, no statistically
significant difference in gender was observed (8-10).

The primary manifestations of coronavirus disease in children
include fever, nasal congestion, sore throat, and less frequently,
gastrointestinal symptoms such as abdominal pain, vomiting,
and diarrhea (12,13). Although cough is reported as a common
symptom in some studies, fever has consistently been identified
as the most prevalent symptom in many studies (5,14,15). In a
meta-analysis of 48 pediatric studies on coronavirus disease,
fever was found to be the most frequently reported symptom,
while gastrointestinal symptoms were less commonly reported.
The same meta-analysis highlighted that infants under one
year of age who presented with gastrointestinal symptoms
had a poor prognosis (16). Gastrointestinal symptoms can
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Table lll: Laboratory findings according to groups

- Total Mild Moderate Severe
0, *
Laboratory findings n(%) (n=286) (n=237) (n=43) (n=6) P
LLeukocytosis 46 (16.1) 36 (15.2) 7 (16.3) 3(50.0) 0.072
Leucopenia 110 (38.5) 90 (38.0) 17 (39.5) 3 (60.0) 0.830
Neutropenia 23(8.0) 21 (8.9) 2(4.7) 0 -
Lymphopenia 72 (25.2) 62 (26.2) 9(20.9) 1(16.7) 0.670
Thrombocytopenia 8 (2.8) 6 (2.5) 0 2 (33.3) 0.009
(n=287) (n=227) (n=44) (n=6)
St ORI 83 (28.9) 65 (27.4) 13 (29.5) 5(83.9) QIS
- (n=227) (n=186) (n=36) (n=5)
Elevated procalcitonin 13 (5.7) 9 (4.8 1(2.8) 3 (60.0) 0.003
A (n=82) (n=21) (n=6) (n=5)
Elevated D-dimer 7(21.9) 4(19.0 2(33.9) 1(20.0) 0.768
. (n=184) (n=145) (n=33) (n=6)
Elevated troponin 14 (7.6) 8 (5.5) 3(9.1) 3 (50.0) 0.013
*Kruskal Wallis Test
Table IV: Chest X-Ray and CT findings according to groups
Total (n=749) Mild (n=666) Moderate (n=77) Severe (n=6) p
Chest X-Ray findings
Normal 669 (89.3) 655 (98.3) 14 (18.2) 0
Consolidation 55 (7.3) 5(0.8) 44 (57.1) 6 (100)
Hyperaeration 1(0.1) 0 1(1.9) 0
Bronchovascular change 24 (3.2) 6 (0.9) 18 (23.4) 0
Pleural effusion 2 (0.3) 1(0.2) 0 1(16.7) 0.001
Total (n=16) Mild (n=8) Moderate (n=5) Severe (n=3) p
CT Findings
Normal 8 (50.0) 7 (87.5) 1(20.0) 0 0.006
Ground glass 6 (37.5) 1(12.5) 2 (40.0) 3 (100) '
Subpleural consolidation 2(12.5) 0 2 (40.0)

occur without respiratory symptoms, and the most commonly
reported gastrointestinal symptoms in children are diarrhea,
vomiting, and abdominal pain (17). Consistent with the
literature, our study found fever to be the most prevalent
symptom, while diarrhea, vomiting, and abdominal pain
were observed less frequently. Furthermore, vomiting and
diarrhea were the most prevalent symptoms following fever
in patients with a severe clinical presentation. Although there
is no specific laboratory finding exclusive to pediatric patients
with coronavirus disease, common laboratory results include
leukopenia, leukocytosis, and lymphopenia. Different studies
have reported varying prevalence rates of these laboratory
findings. Some studies have highlighted lymphopenia as the
most common finding, while others have identified leukopenia
and lymphopenia as the predominant findings. In some studies,
leukocytosis and lymphopenia were reported as the most
common findings (11,18-22). In a meta-analysis, leukocytosis
and lymphopenia were found to be the most commonly
observed laboratory findings (16). Consistent with the literature,
our study also identified leukopenia and lymphopenia as the
most common laboratory abnormalities. Another meta-analysis
that focused on adult patients reported that thrombocytopenia
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was associated with an increased risk of severe disease and
mortality in individuals with coronavirus disease (23). Similarly,
in our study, thrombocytopenia was found to be significantly
higher in the severe clinical group, supporting the association
between thrombocytopenia and disease severity.

Moreover, several studies have reported elevated levels of CRP,
procalcitonin, and troponin, along with other laboratory findings,
particularly in patients requiring hospitalization or classified as
having a severe clinical presentation (24,25). Consistent with
the existing literature, our study found elevated levels of these
markers in a majority of patients within the severe clinical group.

The utilization of imaging techniques in children with COVID-19
is limited and not routinely recommended. While computed
tomography (CT) scans play a crucial role in treatment planning
for adults, especially in cases where there is a clinical suspicion
but negative SARS-CoV-2 PCR results or delayed access
to CoV-2 PCR results, their usage in children is extremely
restricted (26,27).

In comparison to studies conducted on adults, pediatric patients
exhibit a much lower incidence of abnormal findings on chest
computed tomography (CT) scans (28). Furthermore, caution



is warranted due to the potential risk of radiation-induced
malignancies associated with CT scans (29). In our study, chest
X-rays were performed in 74.3% of the patients, and 89.3%
of these X-rays were interpreted as normal. Among the severe
patient group, consolidation was observed in all cases on
chest radiographs. Additionally, 16 patients (1.5%) underwent
chest tomography, with 8 of them (50%) displaying abnormal
findings. In a study evaluating children, 64.9% of coronavirus
disease patients were diagnosed with radiologically confirmed
pneumonia (11). However, we did not observe such findings in
our study.

Pediatric patients with coronavirus disease typically exhibit an
asymptomatic or mild symptomatic course, while those with
comorbidities and younger age groups tend to experience
a more severe course. The prevalence of asymptomatic
pediatric cases of coronavirus disease varies between 10.7%
and 56.6%, often observed in individuals who have been in
contact with infected individuals. These variations in rates are
likely attributed to differences in protocols across hospitals
within and between countries (30). In another study, the rate
of asymptomatic patients was reported as 62%, while severe
cases accounted for 12% (31). A multicenter study reported
rates of asymptomatic and mild cases ranging from 80% to
90% (26). A study conducted in China, involving 2143 children
with a median age of 7, reported that 41% of the children
had pneumonia with a moderate clinical course, while 2.5%
exhibited a severe clinical course (8). Consistent with the
literature, our study found that 91.7% of cases were mild or
asymptomatic, and these children had a statistically significantly
younger median age compared to other groups.

Hospitalization rates for pediatric patients with coronavirus
disease vary due to differing criteria in different countries. A
study conducted in Greece reported a hospitalization rate of
26.6%, with a higher proportion of hospitalized cases observed
among children under the age of 5 (32). In a study conducted
in the United States between February 12 and April 2, which
included 149.082 cases diagnosed with coronavirus disease,
only 1.7% of the cases were in the age range of 0-18, and
5.7% of pediatric patients required hospitalization and follow-
up (5). In a similar study conducted in lItaly involving 28
centers, the hospitalization rate was 57.7% (26). In our studly,
the hospitalization rate was 10.3%. In the early days of the
pandemic, our hospital served as the reference hospital, and
all pediatric patients with coronavirus disease were admitted,
including asymptomatic patients.

The most significant limitation of our study is its single-center
nature and the retrospective collection of data from computer
records. However, it is worth noting that the study period
included a substantial number of cases, as our hospital was
the first in our country to collect pediatric cases of coronavirus
disease.
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In conclusion, although coronavirus disease tends to manifest
with asymptomatic or mild symptoms in children, it is crucial
to recognize that severe cases and even fatalities can occur,
albeit rarely. Detecting asymptomatic cases is particularly
important for preventing transmission, especially to vulnerable
populations such as the elderly and individuals with underlying
health conditions
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