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Evaluation of COVID-19 Patients Admitted 
to Pediatric Emergency Department

The Coronavirus disease (COVID-19) rapidly spread all around the world and was declared a 
worldwide pandemic by World Health Organization in March 2020. We aimed to investigate the 
clinical, demographic and laboratory characteristics of COVID-19 in children admitted to the pediatric 
emergency triage. Epidemiological, clinical, laboratory, and radiological data of children were collected 
retrospectively and analyzed to compare by symptoms. A total of 213 pediatric cases with COVID-19 
were included. Most of the patients were asymptomatic (63.8%). The main clinical features were 
mild symptoms including fever (7.5%), cough (6.5%), myalgia (6.3%) or no (63.8%). Of the patients 
who had CT scan, 25% had specific findings of COVID-19. Ground-like opacities were common 
radiological findings (25%). Symptomatic patients had higher lymphopenia rate (p=0.03), higher CRP 
and procalcitonin (PCT) values (p=0.04, p=0.04), lower age (p<0.001) and lower neutrophil count 
(p=0.01). The rate of neutropenia and leukopenia were higher in asymptomatic patients (p=0.15, 
p=0.05, respectively). The most common cause of transmission in children is family contact. Home 
isolation was recommended for 89.6% of the patients, 10.3% were hospitalized, 2.3% needed an 
intensive care unit (ICU). Only one death was reported. We found found that children with COVID-19 
are generally mild severe or asymptomatic clinic. Young children were relatively more symptomatic 
than older children, and those with underlying diseases often needed intensive care unit. The most 
important laboratory findings difference between symptomatic and asymptomatic patients are 
lymphopenia, increased CRP and PCT values (p=0.04 for all three parameter).
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Introduction
In the middle of December 2019, an outbreak of 
coronavirus disease 2019 (COVID-19) caused by severe 
acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) occurred in Wuhan, Hubei Province, China, and 
from there it spread worldwide.1 The number of cases 
outside China rapidly increased, urging the World 
Health Organization (WHO) to 
declare COVID-19 as a pandemic 
on March 11, 2020.2 The first 
case from Turkey was reported 
on March 13, 2020. As of 24 June 
2020, a total of almost 9 million 
COVID-19 patients including 
477 634 deaths (5.2%) in 216 
countries have been confirmed 
by the WHO.3 COVID-19 can 
rapidly spread from human-to-
human and is more contagious 
than other notable members 
of the coronavirus family, such 
as Middle Eastern respiratory 
syndrome (MERS) and SARS.4,5 
This virus is air borne, and 
thus transmitted via respiratory 
droplets and direct contact. 
Common symptoms reported so 
far include fever, myalgia and dry 
cough.6

Children with COVID-19 have been reported to be 
asymptomatic or with mild clinical symptoms compared 
to adults. The reason why it is less common in children 
and has a milder clinical prognosis is unknown.7-9 

Therefore, knowledge about COVID-19 in children is 
limited. Although there are many studies on COVID-19 
in adults, studies on children are very few compared to 
adults. In this study, we aimed to evaluate the symptoms 
and characteristics of children with COVID-19 who were 
evaluated in the pediatric emergency department.

Material and Method
A total of 213 children were included in this retrospective 
study who presented at the Pediatric Emergency 
Department Triage from March 25 to July 31, 2020. 
According to the clinic presentation of the patients who 
admitted to the pediatric emergency triage, the patients 
were examined in the pediatric pandemic outpatient 
clinic or the pediatric emergency yellow room. 
Epidemiological, clinical, laboratory, and radiological 
data were collected, including the age, sex, clinical signs 
and symptoms, outcomes, laboratory data, chest X-ray 
(CXR) findings, chest computed tomography (CT).6,9 
All the children were tested with COVID-19 reverse 
transcriptase-polymerase chain reaction (RT-PCR) 
tests and were found to be positive. These RT-PCR 
tests and blood samples were performed in pediatric 
pandemic outpatient clinics and pediatric emergency 
yellow areas rooms due to close contact with a confirmed 
case or with someone presenting with symptoms of 
COVID-19, such as fever, cough, myalgia, diarrhea, 
and/or vomiting. Blood tests were complete blood count 

Highlights
• The coronavirus disease (COVID-19), 

which caused a pandemic by the 
World Health Organization in March 
2020, affects both children and adults. 
COVID-19 usually progresses with mild 
or asymptomatic clinical condition in 
children compared to adults.

• Home isolation is recommended for 
the most of patients, but children 
with underlying diseases (such as 
prematurity, lung and heart diseases, 
immunodeficiency, allergic diseases) 
may need hospitalization.

• There are no significant laboratory 
findings of COVID-19 disease in 
children, but symptomatic patients 
may have a higher lymphopenia rate, 
higher CRP and procalcitonin values, 
lower age, and lower neutrophil counts.

(CBC), electrolytes, C-reactive protein (CRP), and 
procalcitonin (PCT). Nasal or nasopharyngeal swab 
specimens tested positive for 2019-nCoV nucleic acid 
using RT-PCR assay. Those who were over the age 
of 18, had no contact history and no complaints, and 
applied to have a test because of their curiosity were 
excluded from the study. Patients aged 0-18 years, who 
had contact with COVID-19 positive people and had 

symptoms of COVID-19 were 
included in the study. In addition, 
patients were divided into two 
according to their symptoms 
(symptomatic and asymptomatic 
group). The two groups were 
also compared according 
to epidemiological, clinical, 
laboratory and radiological 
findings. 

Statistical Analysis
Statistical analysis was performed 
using IBM SPSS Statistics for 
Windows, Version 21.0 (IBM 
Corp., Armonk, NY, USA). The 
Kolmogorov- Smirnov test was 
used to evaluate the normality of 
the parametric data. Numerical 
variables are presented as 
mean±SD or median (min-max). 
Mann-Whitney U test was used 

for of data that were not normally distributed, and 
Chi-square test was used for analysis of categorical 
variables. Values of p < 0.05 was considered statistically 
significant.

Results
In our study 106 (49.8%) of the patients were male and 
107 (50.2%) were female. The mean age of the patients 
was 9.55±5.15 years. The body temperature mean was 
37.1±0.68°C and the oxygen saturation mean was 
96.2±2.78%. The median time between the onset of 
symptoms and diagnosis was 3 (0-6) days. Vaccines 
of 96.2% of the patients were complete, 3.8% of them 
were unknown. Most of the patients (99.1%) had a 
history of contact with COVID-19 patients, 0.9% did not 
know. The contact environment was within the family, 
social environment and the unknown, respectively. 
Contact with patients was generally within the family, 
and they were mothers, fathers, parents, grandparents, 
and friends, respectively. None of the patients had a 
history of alcohol or smoking. CXR had that of 95 
patients and 12.6% of these patients had consolidated 
areas. CT scan had 48 patients and 25% of them 
had findings consistent with COVID-19 (ground glass 
opacities, local patch shadow). Home isolation was 
recommended for 89.6% of the patients, 10.3% were 
hospitalized, 2.3% needed an intensive care unit (ICU). 
Patients who needed an ICU had underlying diseases 
(2.3%) such as obesity, asthma and prematurity. The 
rate of those who were discharged after recovery was 
99.5% , only 1 patient with a history of prematurity died 
of pneumonia. No treatment was initiated in 71.8% of 
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the patients, only antipyretic was prescribed to 8.5% of 
the patients, and antibiotic (Azithromycin: 15 mg/kg the 
first day, then 7.5 mg/kg once a day for other 4 days or 
Amoxicillin 90 mg /kg/day in 3 doses, in case of possible 
oral intake) and antipyretic (10–15 mg/kg every 4–6 h) 
drugs were prescribed to 15.5% of the patients (Table 
1). There were 136 (63.8%) asymptomatic patients 
and 77 (36.2%) patients were symptomatic. The 
symptoms of the patients were fever, cough, myalgia, 
diarrhea, nausea-vomiting and rash respectively. 
Important laboratory findings in our study were 5.1% 
leukopenia, 8.9% neutropenia, 16.4% lymphopenia and 
0.5% thrombocytopenia (Table 2). Symptomatic and 
asymptomatic patients were compared according to 
data. There was no significant difference between the 
groups in terms of gender, leukocyte count, eosinophil 
count, platelet count and MPV values. Symptomatic 
patients had lower age, higher fever, lower oxygen 
saturation, lower neutrophil count and lower lymphocyte 
count (p<0.05) (Table 3). Leukopenia, neutropenia and 
thrombocytopenia rates were higher in the asymptomatic 
group but not statistically significant (p>0.05). In 
addition, symptomatic patients had significantly higher 
PCT and CRP values (p=0.04) and higher lymphopenia 
rate (p=0.04) (Table 3). PCT values of 19.9% of the 
patients were above 0.1 ng/ml and most of them were 
symptomatic patients (82.8%).

Discussion
Coronavirus disease 2019, which causes pandemics 
all over the world, affects both children and adults. It 
presents a milder or asymptomatic clinical prognosis in 
children compared to adults. Children of all ages can be 
infected, including newborn infants and young children.10 
In the largest Chinese paediatric case series to date, of 
2143 subjects, the median age at paediatric diagnosis 
was 7 (2-13) years and 1213 cases (56.6%) were boys.11 
In another study with 820 pediatric COVID-19 cases, 
it was reported that the mean age of the patients was 

Table 1
Demographic findings and clinical presentation of Covid-19 pediatric 
patients

Age (year) (mean±std) 9.55±5.15
Gender (n) (%) 

 Male 106 49.8
 Female 107 50.2

Fever (°C) 37.1±0.68
SpO2 (%) 96.2±2.7
Contact environment (n) (%)

 Family 193 90.6
 Social 18 8.5
 Unknown 2 0.9

Hospitalization (n) (%)
 No 191 89.7
 Service 17 8.0
 ICU 5 2.3

CXR (n) (%)
 No 118 55.4
 Normal 83 38.9
 Consolidation 12 5.7

CT (n) (%)
 No 165 77.5
 Normal 36 16.9 
 COVID specific 12 5.6

Underlying disease 5 2.3
Treatment (n) (%)

 No 153 71.8
 NSAİ 18 8.5
 Ab and NSAİ 33 15.5
 Ab, NSAİ, plaquenil 9 4.2

Discharge 
 Yes 212 99.5
 Death 1 0.5

Abbreviations: Ab, antibiotic; CXR, Chest X-ray; CT, computed tomography; ICU, intensive 
care unit; NSAİ, non steroidal anti inflammatory; SpO2, oxygen saturation.

Table 2
Clinical and laboratory findings of Covid-19 pediatric patients

WBC (µL) (mean±std) 6949±2802
PLT (109 /L) (mean±std) 278±124
MPV (fL) (mean±std) 9.6±0.9
CRP (mg/L) (mean±std) 5.6±12.4
PCT (ng/mL)

 <0.1 143 (67.1)
 >0.1 70 (32.9)

Neutrophil (µL) (mean±std) 3218±1912
Lymphocyte (µL) (mean±std) 3157±2706
Leukopenia (n) (%) 11 5.1
Neutropenia (n) (%) 19 8.9
Lymphopenia (n) (%) 35 16.4
Thrombocytopenia (n) (%) 1 0.5
Symptom (n) (%) 

 Fever  16 7.5
 Cough  14 6.5
 Fever and cough  6 2.8
 Myalgia  13 6.3
 Nausea-vomiting  9 4.2
 Diarrhea  11 5.2
 Rash  3 1.4
 Conjunctivitis  2 0.9
 Loss of taste and smell  3 1.4

Clinic types (%) 
 Asymptomatic 63.8
 Mild 27.9
 Moderate 6.0
 Severe 2.3

Abbreviations: WBC, white blood cell; PLT, platelet; MPV, mean platelet volüme; CRP, 
C-reaktif protein; PCT, procalcitonin.

Table 3
The comparison of demographic, clinic and laboratory data between 
symptomatic and asymptomatic patients

Symptomatic 
Patients

Median (min-max)

Asymptomatic 
Patients

Median(min-max)

 p

Age (year) 8 (1-17) 12 (2-17) <0.001
Gender (male) (n) 67 39 0.84
Fever (°C ) 37.4 (36-39.1) 37 (36-37.9) <0.001
SpO2 (%) 96 (88-99) 97 (90-99) <0.001
WBC (µL) 6355 (2680-18000) 6140 (3950-20450) 0.77
Neutrophil (µL) 2720 (690-14270) 3230 (650-16390) 0.01
Lymphocyte (µL) 2475 (630-31550) 2670 (310-7860) 0.03
PLT (109 /L) 267 (32-546) 255 (159-510) 0.16
MPV (fL) 9.4 (8-13.6) 9.5 (8-12) 0.36
CRP (mg/L) 1.8 (0-116) 1.3 (0-73) 0.04
Abbreviations: WBC, white blood cell; PLT, platelet; MPV, mean platelet volüme; CRP, 
C-reaktif protein; SpO2, oxygen saturation.
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7 years 3 months (range of 1 day to 17 years) and 
466 (56.8%) cases were male.12 The mean age of our 
patients 9.55±5.15 years and 49.8 % were male. There 
was no significant sex difference in our cases, but the 
symptomatic group was significantly younger. Still, there 
is no direct evidence supporting whether male or female 
are more susceptible to SARS-CoV-2 infection. Children 
with positive COVID-19 PCR tests mostly have a history 
of social and/or familial environmental contact. This 
condition can be accepted as a definite indicator of high 
human-to-human transmission and contagiousness. 
Intra-family transmission is very important.7,13 94.8% of 
our patients had contact with patients who were positive 
COVID-19 PCR test within the family, and these were 
mothers, fathers, parents, grandparents and friends, 
respectively. The median time from onset of illness to 
diagnosis was 2 day (range: 0–42 day).11 In our study, 
the median time from onset of the disease to diagnosis 
was 3 (0-6) days.

According to clinical characteristics of existing pediatric 
cases, children with COVID-19 can be divided into five 
clinical types: asymptomatic infection, mild, moderate, 
severe, and critically severe.14,15 Multiple reports have 
demonstrated that children and young adults have 
a milder form of the disease compared to adults. 
Asymtomatic, mild and moderate infections comprise 
over 90% of all children who have tested positive for 
COVID-19.16-18 In the review of the studies regarding 
COVID-19 in children published before March 2020, 
most children with COVID-19 had mild symptoms, 
showing a good prognosis, and recovered within 1 
to 2 weeks.19 A minority of children with COVID-19 
require hospitalization. By March, among 2572 cases 
of COVID-19 in children reported from the US, the 
estimated rate of hospitalization differed from 6% to 20%, 
and 0.58%–2.0% of them were admitted to an ICU.18 
Of 171 children treated at Wuhan Children's Hospital, 
three (1.8%) required intensive care and all of those had 
underlying diseases.11 In our study, 63.8% of our patients 
were asymptomatic and rate of hospitalization 10.3%. 
Five patients required ICU, all of those had underlying 
diseases such as prematurity, asthma, obesity, and 
Down syndrome. There was only one death of a 2-month 
-old child with prematurity and pneumonia. Although 
the certain cause is unknown, children with COVID-19 
appear to have a milder clinical course compared to 
adults, and reports of death are scarce. The prognosis 
seems to be very good, with recovery described in the 
vast majority of reported cases.20 In our study, 99.5% of 
the patients had a good prognosis and they recovered. 
The possible reasons for lower number and milder 
infections in children and young adults include lower 
exposure to virions, being isolated at home and minimal 
exposure to pollution and cigarette smoke contributing to 
healthier respiratory tracts. Additionally, the distribution, 
maturation and functioning of viral receptors such 
as angiotensin converting enzyme 2 (ACE2) may be 
important in age-dependent susceptibility to severe 
COVID-19.11,21

The most common symptoms described at onset in 
children are fever and cough. Other clinical features 
include sore throat, fatigue, myalgia, nasal congestion, 

runny nose, sneezing, headache, dizziness, vomiting, 
and abdominal pain. Some children and newborns 
exhibit atypical symptoms, manifested as vomiting, 
diarrhea, and other gastrointestinal symptoms, or 
only asthma and shortness of breath.22-24 In a study of 
2143 children, the patients' symptoms were typical of 
acute respiratory infections and included cough, fever, 
myalgia, sore throat, sneezing and fatigue.11 In a series 
of 291 pediatric cases from the (US), the most common 
symptoms were fever, cough, and shortness of breath, 
respectively.18 Similar to the literature, the most common 
symptoms in our patients were fever, cough, myalgia and 
gastroenteritis, respectively. 

The most common investigations used for imaging 
COVID-19 patients are CXR and CT. CXR is usually 
the first-line investigation due to ease of availability. 
CXR findings in children appear to be non-specific. 
Children with mild disease should not routinely need 
computed tomography (CT) chest imaging in view of 
the high radiation exposure.24-26 The main radiological 
features in pediatric patients with COVID-19 have been 
reported to be ground-glass opacities, consolidations 
with surrounding halo signs, patchy shadows are 
considered typical of pediatric patients.18,20,25 Yasuhara 
et al.27 founded that 54% of the pediatric patients had 
ground-glass opacities, and most of them had mild 
symptoms or were without any symptoms. Lu et al.20 
reported that ground-glass opacity was seen in a third 
of 171 diagnosed children. Local or bilateral patchy 
shadowing was seen in 18.7% and 12.3%, respectively. 
Overall, 15.8% of children did not have symptoms of 
infections or radiological features of pneumonia.20 7.3% 
of our patients who underwent CXR had consolidated 
areas, and all of these patients were symptomatic. In 
the CT scan of the patients in our study (25%), there 
were findings consistent with COVID-19 (ground-
glass opacities, local patch shadow). COVID-19 has 
mostly been diagnosed using nasal or pharyngeal 
swabs or blood specimens that were positive for 
2019-nCoV nucleic acid using real-time, reverse 
transcriptase-polymerase chain reaction assays (RT-
PCR). Alternative diagnostics have included genetic 
sequencing of specimens from the respiratory tract or 
blood consistent with SARS-CoV2. CXR and CT scan 
pictures in moderate to severe illness are suggestive 
of diffuse bilateral involvement of lungs.28 Diagnosis of 
all patients was confirmed by RT-PCR test of nasal and 
oropharyngeal specimens. 

Typical abnormal laboratory findings were reported 
such as lymphopenia (31%), leucopenia (19%), and 
elevated creatine kinase- MB (31%) and procalcitonin 
(17%) levels in the cohort of pediatric patients with 
COVID-19.8 Xia W et al.25 showed the laboratory 
findings in pediatric patients with COVID-19, including 
lymphopenia (35%) and elevated ALT (25%), creatine 
kinase-MA (75%), CRP (45%), and procalcitonin 
(80%) levels. Yasuhara et al.27 found similar laboratory 
findings such as lymphopenia and elevated CRP, 
ALT, and AST levels in children with COVID-19. The 
significance of blood inflammatory markers remains 
controversial, particularly in children. In a study found 
that over two-third (68.7%, n=57) of cases had a normal 
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WBC and a normal CRP in 70.1% (n=47/67) of cases.12 
Henry et al.29 summarized the findings from 12 studies 
on 66 children and reported normal leucocyte counts 
(69.2%), neutropenia (6.0%), neutrophilia (4.6%) and 
lymphopenia (3.0%). CRP and PCT were high only in 
13.6% and 10.6% of cases, respectively. Similar to the 
literature, we found 5.1% leukopenia, 8.9% neutropenia, 
16.4% lymphopenia, 0.5% thrombocytopenia, 18.7% 
elevated CRP and 17.9% elevated PCT in our study. 
Symptomatic patients had higher lymphopenia rate, 
CRP and PCT values.The rate of neutropenia and 
leukopenia were higher in asymptomatic patients than 
in symptomatic patients. There was no significant 
difference between the symptomatic and asymptomatic 
groups in terms of leukocyte count, eosinophil count, 
platelet count, and mean platelet volume.

Current WHO recommendation for all patients with 
mild symptoms include antipyretics and self-isolation 
at the patient’s home. The general strategies include 
resting and supportive treatments, sufficient calorie, 
and water intake, maintaining waterelectrolyte balance, 
and homeostasis.18,30 Patients and household members 
should be educated about personal hygiene, infection 
control measures to prevent the infection from spreading 
to household contacts. Paracetamol (10–15 mg/
kg every 4–6 h) can prefer in case of fever >38.5 °C. 
Avoid ibuprofen in case of dehydration, vomiting and 
diarrhea, as it is associated with an increased risk of 
kidney failure.31 There is no need for antibiotic treatment 
routinely. If there is clinical or laboratory evidence of 
secondary bacterial infection, appropriate antibiotics 
should be used appropriately.18

Management of Hospitalized Cases: Oxygen 
supplementation to maintain SpO2 >92%. Symptomatic 
treatment: Paracetamol for fever, Blood culture 
sample should be sent at time of admission before 
starting anti-microbials. Empirical antimicrobials 
(e.g., Ceftriaxone) within 1 h of admission in case of 
suspected sepsis and septic shock. Oseltamivir may 
be considered after sending appropriate investigation if 
influenza is suspected. Systemic corticosteroids are not 
recommended, unless indicated for any other reason.32 
No specific antivirals have been proven to be effective 
as per currently available data. Hydroxychloroquine 
and chloroquine have been demonstrated to have anti-
SARSCoV-2 activity in in-vitro studies. Mechanisms 
for anti-viral activity of hydroxychloroquine include 
inhibiting membrane fusion by increasing pH of 
endosome/lysosome, inhibiting virus entry by changing 
glycosylation of ACE2 receptor and spike protein, and 
immune-modulation.33,34 Similar to the literature, we did 
not prescribe any treatment to 71.8% of our patients 
but 8.5% only oral paracetamol, 15.5% antibiotic 
and paracetamol, 4.2% antibiotic, paracetamol and 
hydroxychloroquine treatment. Appropriate antibiotics 
were used appropriately for patients with clinical or 
laboratory evidence of secondary bacterial infection. 
There were several limitations to our study. Our study 
was single centered. All patients in our study did not 
have liver and kidney function tests, and coagulation 
panel.

Conclusion
According to our study COVID-19 is asymptomatic or 
mildly severe in children. Lymphopenia, CRP and PCT 
elevation, ground-glass opacities on chest CT were 
important findings of COVID-19 disease. Most of the 
children recover without hospitalization and without any 
treatment. In those with underlying diseases (obesity, 
asthma, prematurity history, etc.) COVID-19 can be 
severe and need ICU.
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