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ABSTRACT

Objective: The SARS-CoV-2 virus, which unexpectedly has affected
the whole world, continues to infect millions of people and causes
the death of hundreds of thousands of people. There has been no
consensus on the pediatric age group yet. For this reason, it was
aimed to share the pediatric group experience of our center.

Material and Method: After the pandemic announcement, 1076
pediatric cases admitted to our center with suspected COVID-19
disease were discussed. Eighty-five children who were positive in the
SARS-CoV-2 polymerase chain reaction test, were evaluated retros-
pectively with epidemiological, clinical, laboratory and imaging data.

Results: Half of the patients were male and about half of them
were between 60-179 months. The household contact/exposu-
re was 80% of the patients. The most common complaints were
cough and fever, with the rates of 51.8% and 47.1%, respectively.
There was a milder clinic 72.9% of patients and critical illness only
2.4% of the patients. The most striking laboratory finding was
lymphopenia. Imaging results showed that abnormal thorax CT
rate was 10.6%. Isolation at home was administered on 80% of
the patients. Various specific treatments were used only in 4.7%
of the hospitalized patients. One of these patients who received
hydroxychloroquine, intravenous immunglobuline and tocilizu-
mab died. The mortality rate was 1.5%.

Conclusion: In the absence of reliable diagnostic tests and spe-
cific antiviral treatments appropriate for children, it was conclu-

OZET

Amag: Beklenmedik bir anda tlim diinyayi etkileyen SARS-CoV-2
virist milyonlarca insani enfekte etmeye ve ylzbinlerce insa-
nin da 6lime neden olmaya devam etmektedir. Pediyatrik yas
grubuna dair goris birligi heniiz saglanamamistir. Bu nedenle
merkezimize ait pediyatrik grup deneyiminin paylasiimasi amag-
lanmigtir.

Gere¢ ve Ydntem: Pandemi ilanindan sonra merkezimize
COVID-19 hastaligi stphesiyle bagvuran 1076 ¢ocuk olgu ele
alindi. SARS-CoV-2 polimeraz zincir reaksiyon testinde pozitif
olan 85 ¢ocuk, epidemiyolojik, klinik, laboratuvar ve gérintileme
verileri ile retrospektif olarak degerlendirildi.

Bulgular: Hastalarin yarisi erkek ve yaklasik yarisi 60-179 ay ara-
sindaydi. Hastalarin %80'inde ev i¢i temas/maruziyet mevcuttu.
En sik sikayetler sirasiyla %51,8 ve %47,1 oranlaryla dksurlk ve
atesti. Hastalarin %72,9'unda daha hafif klinik tablo ve sadece
%2,4'tinde kritik hastalik vardi. En carpici laboratuvar bulgusu
lenfopeniydi. Gérintileme sonuglar, anormal toraks BT orani-
nin %10,6 oldugunu gdsterdi. Hastalarin %80'ine evde izolasyon
uygulandi. Hastanede yatan hastalarin sadece %4,7'sinde ¢esitli
spesifik tedaviler uygulandi. Hidroksiklorokin, intravenéz im-
munglobulin ve tosilizumab alan bu hastalardan biri 8ldi. Mor-
talite orani %1,5 idi.

Sonug: Glvenilir tanisal testlerin ve ¢ocuklar igcin uygun spesifik
antiviral tedavilerin yoklugunda, COVID-19 enfeksiyonunu daha
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ded that we need more virological, epidemiological, clinical, la-
boratory and imaging studies to better understand and manage
CQOVID-19 infection.

Keywords: COVID-19, child, management, treatment

iyi anlamak ve ydnetmek icin daha virolojik, epidemiyolojik,
klinik, laboratuvar ve gorintileme ¢alismalarina ihtiyag oldugu
fikrine varildi.

Anahtar Kelimeler: COVID-19, cocuk, yonetim, tedavi

INTRODUCTION

The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) virus, which appeared in China in Decem-
ber 2019, spread rapidly and was declared as a pandemic
by the World Health Organization (WHO) on March 11,
2020 (1). The virus, which has been seen in 235 countries
to date, has caused 34,804,348 people to become infect-
ed and 1,030,738 people to die (2). It is manifested by
symptoms such as fever, dry cough, and dyspnea in the
adult age group, leading to serious diseases, especially
pneumonia (3). Articles published to date show that the
COVID-19 disease is milder in childhood (4). In addition,
there are small case series and case reports that include
quite different approaches with treatment procedures,
and management and treatment is also continuing.
Based on this, it is aimed to present the data of the pedi-
atric patients who followed-up in our center.

MATERIAL AND METHOD

As of the announcement of the first case in our country, in
accordance with the pandemic preparations at our facility,
a service area where possible cases are evaluated in terms
of COVID-19 disease and a service area where suspicious
patients can be monitored has been organized. One-thou-
sand-seventy-six children between 1 and 216 months who
were admitted to our hospital between the dates of 11
March, 2020 and 1 June, 2020 and who conformed to
the possible case definition in accordance with the Min-
istry of Health COVID-19 (SARS-CoV-2 infection) guideline
were evaluated by pediatric infectious disease specialists
(5). Epidemiological, demographic, laboratory, imaging,
treatment and follow-up data of 85 patients, whose SARS-
CoV-2 polymerase chain reaction (PCR) was positive in the
combined nasal and nasopharyngeal swab samples taken
were obtained by examining the files retrospectively. Pa-
tients less than a month were not included in the study.

Patients were divided into 5 categories according to clin-
ical data. These categories are listed below (6). 1) Asymp-
tomatic infection: Normal imaging features and nucleic
acid test positivity without symptoms. 2) Mild disease:
Acute upper respiratory infection with symptoms like fe-
ver, sore throat, cough and/or myalgia. 3) Moderate dis-
ease: Pneumonia, which does not require oxygen, mani-
fested by symptoms such as fever and cough (mostly dry).
4) Severe disease: Pneumonia, which requires oxygen,
manifested by symptoms such as fever and cough and
signs of hypoxia. 5) Critical disease: Respiratory failure re-
quiring mechanical ventilation, acute respiratory distress

syndrome (ARDS), shock, and multiple organ failure. In
addition, cases similar to Kawasaki syndrome were report-
ed in many countries, firstly in England, in April 2020, and
it was named as multisystemic inflammatory syndrome in
children (MIS-C). In accordance with the symptoms, imag-
ing results such as direct radiography or thorax computer
tomography (CT) applied to children were re-evaluated
together with the pediatric radiology specialist.

Molecular tests of pediatric patients with suspected
COVID-19 disease were studied in the COVID-19 Labora-
tory authorized by the Ministry of Health, within the De-
partment of Virology and Basic Immunology of our hospi-
tal. Combined nasal and nasopharyngeal swab samples
taken from patients were sent in viral transport medium
(VTM) together with patient information forms in accor-
dance with cold chain rules with triple transport system.

In our laboratory, viral nucleic acid isolation kit (Biospeedy,
Catno: BS-NA-109-1000) and reverse transcriptase (RT),
real-time (qg) PCR kit (Biospeedy, BS-SY-WCOR-305-1000)
available from the Ministry of Health is used for the mo-
lecular diagnosis of COVID-19. Viral nucleic acid isolation
process is run manually in the BSL-2 cabinet. RT-gPCR is
performed on the Rotor Gene Q (QIAGEN, Germany)
device. In the RT-gPCR kit, RNA-dependent RNA poly-
merase (RdRp) gene region is targeted specifically for
SARS-CoV-2. In the working principle of this kit, the hu-
man ribonuclease P gene is used as internal control. The
positivity of RNAse P for the PCR procedure indicates
that the test is working correctly. By determining the am-
plification curves of the RARP gene region, COVID-19
positive result is obtained.

The collected data were studied in the 23.0 version of the
SPSS programme using descriptive statistical methods,
and values were expressed as percentage, mean, and
standard deviation. It was planned to compare the as-
ymptomatic patient group and the symptomatic patient
group with the non-parametric tests using the chi-square
test and, if necessary, to support Fisher's Exact test. Data
without normal distribution of two independent groups
were evaluated by Mann-Whitney U test.

Since it was a retrospective study based on file scanning,
the informed consent form was not needed. Approv-
al was received for the application numbered 2020-05-
11T13_00_56 to the scientific committee of the Ministry
of Health. Approval was also obtained from our hospital’s
ethics committee (Date: 15.05.2020, No: 10).
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RESULTS

One-thousand-seventy-six of the patients who applied to
the pandemic areas established in our institution to com-
bat the COVID-19 disease were evaluated in accordance
with the COVID-19 (SARS-CoV-2 infection) guideline
prepared by the Ministry of Health. SARS-CoV-2 was de-
tected in 85 patients’ swab samples. Male gender of the
patients with the diagnosis of the COVID-19 disease was
49.4%. The average age of the patients included in the
study was 119.01+61.82 (range 4-204) months. Detailed
data regarding the demographic and epidemiological in-

formation of the patients are presented in Table 1. These
data were also compared between the asymptomatic and
symptomatic groups, but no significant value was found.

Comorbid diseases in our patients were reactive airway
disease, malignancy, cerebral palsy, Hashimoto thyroid-
itis, hypertension, newly diagnosed diabetes mellitus,
carboxylase deficiency, cyclic neutropenia and De-Barsy
syndrome (1, 2, 3).

Considering the complaints, 51.8% cough, 47.1% fe-
ver, 18.8% myalgia and 12.9% sore throat were present.

Table 1: Demographic and epidemiological data distribution of patients with SARS-CoV-21

n (%)
Total Asymptomatic Symptomatic p value
Gender 0.745
Male 42 (49.4) 9(10.6) 33(38.8)
Female 43 (50.6) 8(9.4) 35(41.2)
Age group ranges 0.176**
1-11 months 3(3.5) 2(2.4) 1(1.2)
12-59 months 17 (20.0) 2(2.4) 15(17.6)
60-179 months 39 (42.4) 9(10.6) 30(35.3)
180 months and over 26 (30.6) 4(4.7) 22 (25.9)
Presence of exposure/contact 68 (80) 15(17.6) 53 (62.4) 0.504**
Number of individuals with exposure/contact 0.000**
One 50 (58.8) 11 (13.0) 39 (45.9)
Two 11 (13.0) 3(3.5) 8(9.4)
Three and over 7 (8.3) 0 (0.0 7 (8.3)
Presence of comorbidity 12 (14.1) 2(2.4) 10(11.8) 1.000**
Clinical case status 0.000**
Asymptomatic 17 (20.0) 17 (20.0) 0 (0.0
Mild disease 62 (72.9) 0(0.0) 62 (72.9)
Moderate disease 3(3.5) 0 (0.0 3(3.5)
Severe disease 1(1.2) 0 (0.0 1(1.2)
Critical disease 2(2.4) 0 (0.0 2(2.4)
Follow-up decision 0.738**
At home 68 (80.0) 13(15.2) 55 (64.7)
At hospital 17 (20.0) 4 (4.8) 13(15.2)
Follow-up with specific treatment 5(5.8) 0 (0.0 5(5.8) 0.578**
Outcome 0.265**
Discharge 16 (18.8) 3(3.5) 13(15.2)
Complication 0(0.0) 0(0.0) 0 (0.0
Mortality 1(1.2) 0(0.0) 1(1.2)

N: Number of cases. * chi-square test, ** Fisher's Exact Test; t Percentages may not total 100 because of rounding
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The symptoms of runny nose, diarrhea and shortness of
breath observed in the application were also evaluated.
The mean duration of symptoms, clinical disease groups
and follow-up decision in patients with symptoms are
presented in Table 2. In addition, 7 (8.2%) of the patients
who suggested respiratory tract infection with the current
symptoms had a swab sample to detect other viral respi-
ratory viruses, but any viruses could be detected.

The most striking finding was the presence of lymph-
openia in 32 patients. In addition, leukocytosis in nine

After the first evaluation 33 (38.8%) of patients were imag-
ined with low dose thorax CT because of reasons such as
abnormal graphy, comorbidity. Parenchymal findings com-
patible with COVID-19 were present in nine of the symp-
tomatic patients. Only 11 patients had an abnormal chest
X-ray. In none of these patient groups, recurrent thorax CT

Table 2: Data distribution of the symptoms and clinical
disease status of the patients evaluated after the
admission

patients, leukopenia in nine patients, thrombocyto- Symptoms  Number of cases syz:tc::sn(gzw
penia in seven patients, neutropenia in eight patients (% value) (mean=SD)
oty masssed Croscive proreim Dedmer and Tver  CouSh 4 1.8) 2342169
function tests. The increase of procalcitonin has been Fever 40 (47.7) 1.80+1.12
detected only in three patients. The evaluations of the Myalgia 16 (18.8) 2.31+£1.40
pati.ents for their Iaboratory and-ima-ging are presgnt— Sore throat 11(12.9) 1824098
ed in Table 3. Laboratory investigations and imaging
results were evaluated, and 80% of the patients were Dyspnea 6(7.7) 2.17+1.60
isolated at home. Diarrhea 5(5.9) 2.20+0.83
Runny nose 5(5.9) 2.00+1.22
Table 3: Comparison of laboratory and imaging parameters by patient groups*
n (%)
Total Asymptomatic Symptomatic p value
WBC count 0.576**
Leukocytosis 9(10.6) 3(3.5) 6(7.1)
Leukopenia 9 (10.6) 1(1.2) 8 (9.4)
Neutropenia 8(9.4) 3(3.5) 5(5.9) 0.620**
Lymphopenia 32(37.6) 7(8.2) 25(29.4) 0.421**
Thrombocytopenia 7 (8.2) 1(1.2) 6(7.1) 1.000**
Increased C-reactive protein 24 (28.2) 4(4.7) 20 (23.5) 0.768**
Increased procalcitonin 3(3.5) 0 (0.0 3(3.5) 1.000**
Increased alanine transaminase 5(.9) 1(1.2) 4(4.7) 1.000**
Increased aspartate transaminase 14 (16.4) 3(3.5) 11 (13.0) 1.000%*
Increased lactate dehydrogenase 6(7.1) 0 (0.0 6(7.1) 0.342**
Increased D-dimer 16 (18.8) 5(5.9) 11(13.0) 0.296**
Increased troponin 4(4.7) 0(0.0 4(4.7) 0.579**
Imaging
Direct graphy 0.526**
Normal 68 (80.0) 14 (16.4) 4 (63.
Anormal 11 (13.0) 1(1.2) 10(11.8
Thorax CT 0.256**
Normal 24 (28.2) 4(4.7) 20 (23.6)
Appropriate with COVID-19 disease 9 (10.6) 0(0.0) 9 (10.6)

N, number of cases; WBC, white blood cell; NA, non-available; CT, computer tomography; *Percentages may not total 100 because of

rounding; *chi-square test, **Fisher’s Exact Test
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Figure 1a: Chest CT images of children with COVID-19
axial section. Peribrochial involvement of right lower lobe
with ground glass opacity and accompanying consolida-
tion in a 10 years old male patient

v

[ d
Figure 1b: Chest CT images of children with COVID-19
axial section. Patchy ground glass infiltrations in the left
upper and lower lobe in a 15 year old female patient

imaging was required. The most common findings in our
patient group were glass ground opacities. Images of two
of our patients can be seen in Figure 1a and 1b.

In symptomatic patients hydroxychloroquine treatment
with ratio 3.5% (n=3) was preferred at the beginning of
the pandemic. One of these patients had a diagnosed
malignancy, one had multisystemic inflammatory syn-
drome, and the other had poor adult-type thorax CT
findings. Tocilizumab was also administered to the pa-
tient with critical illness who was taking hydroxychloro-
quine. Plasmapheresis was applied together with favi-
pravir treatment in another critically ill patient who was
admitted in the later period of the pandemic. Except for
these four patients, all patients were followed up with
symptomatic treatment. No side effects or complications

were observed during the treatment process. After the
treatment, all patients were discharged except one. One
of the patients with critical disease who applied on the 4t
day of the symptoms and administered tocilizumab, in-
travenous immunglobuline and hydroxychloroquine died
because of multisystemic inflammatory syndrome.

DISCUSSION

SARS-CoV-2 is an emerging pathogen causing upper respi-
ratory system infection and pneumonia all over the world.
At the pediatric age group, it is known that the number of
cases is less than the adult age group, the clinical course is
less severe, and the mortality is lower. When only the pedi-
atric patients who applied to our institution and the patients
with epidemiological data, fever and respiratory symptoms
were evaluated, the positivity ratio was found 7.89%. This
rate, which was determined as 12% with the evaluation of
1391 children in Wuhan, was lower in our study (7). Consid-
ering the date of our country, including adult patients, the
rate of pediatric cases have been determined to be 1% as of
the end of March 2020 (8). However, this rate was similar to
ltaly with the rate of 1%, Spain with the rate of 0.8% (2, 10).
At the onset of the pandemic, the rate of children reported
as 1.7% in the United States increased to 4% for the 0-9 age
group, and 11.5% for the 10-19 age group in August (11). In
the study, in which 72,314 cases were evaluated in China,
cases belonging to the pediatric group were reported at
the rate of approximately 2.2% (12). Fifty percent of male
gender ratio contrasted with the predominance of female
gender data from the studies of Parri et al. and Tagarro
et al. (9, 10). In the publication of Lue et al which 171 pa-
tients were evaluated, this rate increased to 60.8% (8). The
mean age of the patients included in the study was 119.01
months, which was approximately 9.8 years compatible with
our country data (8). In the age distribution data of the stud-
ied patients, it was observed that the 60-179 months group
was the first with 45.9%, and the group of 180 months and
over was the second with 30.6%. When the studies involving
a large number of patients were examined, it was seen that
the case density was clustered especially at the age of six
years and over like our study (9).

The coronavirus epidemic, which appeared later in our
country compared to Asian and European countries, had
a serious effect on the public’s decision to travel. Of our
positive cases, only three patients belonging to the same
family had a travel history. After the first case was seen on
the 11% of March, 2020 in our country, the schools were
closed just a day later in order to prevent the child age
group, thought to be a super carrier, to spread the dis-
ease (13). That situation resulted in a household contact
rate, similar to Centers for Disease Control (CDC) data, as
seen in our data. Considering the number of individuals
exposed to pre-infection, an individual contact was 60%,
and as the number of individuals increased, this rate was
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expressed in numbers, suggesting the isolation success
provided within the home. When we look at the number
of contact individuals discussed in the study by Zhang
et al. contrary to our study, it was observed that as the
number of individuals increased, the rate of exposure in-
creased correspondingly (14).

Considering positive cases with PCR test results that were
evaluated as possible cases, 12 patients had comorbid
disease. The new diagnosis of diabetes in one of these
patients, malignancy in two, and the presence of hyper-
tension in one coincided with the risk factors of the adult
age group (15). Although four patients with comorbid-
ity were asymptomatic, they were hospitalized and fol-
lowed-up. Immunosuppression, chronic lung diseases
and cardiovascular diseases have been identified as risk
factors that worsen the disease, and all risk factors are still
uncertain (16).

The most common symptoms detected in our patients
included in the study were cough and fever symptoms
with 51.8% and 47.1%. These rates were in line with the
100 case studies published by Parri et al. and the 2.572
case study published by the CDC (9, 16). One of the re-
markable differences was that our rate of dyspnea and
diarrhea was lower compared to the ones in the literature
(9). In the study of Lu et al. the average duration of fever,
which was observed as 3 days, was found to be 1.74 day
in our study, which was associated with the ease of access
to the healthcare services of symptomatic patients (8).

It was determined that 72.9% of the cases evaluated ac-
cording to clinical disease classifications were in mild dis-
ease class. This rate was higher than 50.4%, which is the
mild disease rate determined according to the data of
our country (7). Likewise, Dong et al. also stated the mild
disease rate of confirmed cases to be 43.1% (6). The fact
that the presence of asymptomatic and mild clinical dis-
ease was predominant in the age groups they included,
at the age of six years and above made sense of the cur-
rent clinical disease classifications with the average age
in our study. The rate of asymptomatic cases confirmed
in the same study was reported as 12.9%, and the rate in
our study was higher with 27%.

In this group of patients, there is one patient who fits the
multisystemic inflammatory syndrome which has been re-
ported in the literature in April 2020 (17). That patient had
poor prognostic factors such as lymphopenia, increased
liver enzymes, increased inflammatory markers (C-reac-
tive protein, ferritin), increased D-dimer, increased tropo-
nin and acute kidney injury. She died on the 20" hour of
her hospital admission.

When laboratory results were evaluated, lymphopenia was
the most striking result with a rate of 37.6%. In a meta-anal-
ysis compiling of 93 pediatric patients examined in seven

studies, the rate of lymphopenia was reported as 41% (18).
In the publication of Henry et al. where nine case reports
and three studies were discussed, the rate of lymphopenia
found to be 3% contradicts our study. In fact, the presence
of lymphopenia has been shown to reach up to 83.2% in
the studies belonging to the adult age group (19). The
relationship between lymphopenia and clinical disease
shown in adult studies could not be demonstrated in our
study because of our cases’ mild clinic (p=0.457). However,
when patients were grouped as under 5 and over 5, there
was a significant difference when compared to the pres-
ence of lymphopenia (p=0.001).

When the asymptomatic and symptomatic groups were
compared in terms of increased C-reactive protein, there
was no significant difference (p=0.768). The increase of
procalcitonin has been detected only for one patient. In
the adult age group studies, the results of these param-
eters associated with the severe clinical picture and poor
prognosis were associated with the mild clinic and ab-
sence of concomitant bacterial infections (15). D-dimer,
another factor associated with poor prognosis, was com-
pared between two groups and was found not significant
(p=0.296). This situation can be explained by the fact that
the clinical classification of our patients is 72.9% milder.

Direct imaging may be normal, as well as bilateral ground
glass opacities at younger age and consolidations at older
age. There is no clear recommendation for the pediatric
age group for CT, which is seen as an important tool in the
recognition of COVID-19 related pneumonia in the adult
age group (20). Four of asymptomatic patients were im-
aged with thorax CT due to the need for surgical interven-
tion and malignancy. In our study, normal imaging results
were obtained in 24 (28.2%) of 33 patients who needed CT
imaging. This rate is similar to the study by Steinberger
et al. evaluating radiological imaging of PCR positive pa-
tients (21). Considering patients with a confirmed diagno-
sis, the normality rate of imaging results was higher in the
pediatric group than in the adult group (22).

In 80% of the patients, who were evaluated with exist-
ing radiology and laboratory tests, were provided with
isolation at home and followed up by tele-visits. Control
examinations were performed at the end of the first and
the second weeks. The compatibility of our rate of hospi-
talization with rates reported in the literature (6-20%) was
explained by the presence of comorbid diseases (23).

Supportive treatment was administered to all patients. In
addition to supportive treatment provided to each patient
in need, targeted viral therapy was used in only three pa-
tients (4.5%) in total. In the study compiled by Shekerdemi-
an et al. this rate was reported to be 17% in the intensive
care unit due to the severe clinical condition of the pa-
tients, and it was stated that other targeted antiviral treat-
ments were needed (24). In a multicenter study, the use of
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hydroxychloroquine has been proposed in the absence of
specific antiviral treatments such as remdesivir (25).

Patients who were followed up for three days without
fever and did not have respiratory distress or need for
oxygen were discharged. The mean duration of hospital-
ization was 4.8 days. Our mortality rate was 1.5%.

Limitations: There are results in our study that contradict
some studies and overlap with others. Our data compari-
son may have been insufficient since we did not have any
patients with a severe or critical clinical picture. In addition,
the smallness of our sample group is our most important
limitation. More studies are needed to obtain exact data.

In the absence of reliable diagnostic tests and specific
antiviral treatments appropriate for children, we need
more virological, epidemiological, clinical, laboratory
and imaging studies for understanding and managing
better COVID-19 infections.
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