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1. Introduction 
As of mid-December 2019, a new type of coronavirus 
infection has emerged in Wuhan, China and quickly spread 
over a wide area (Jiatong et al., 2020). Genome sequence was 
isolated from a patient on January 10, 2020, and it was shown 
that this is a novel coronavirus strain. The World Health 
Organization (WHO) announced this pathogen to the world as 
"2019 novel coronavirus (2019-nCoV) (She et al., 2020)" two 
days later and Covid 19 has reached a pandemic stateon March 
12, 2020. There were two severe coranovirus outbreaks: 
severe acute respiratory syndrome (SARS) in 2003 and 
Middle East respiratory syndrome (MERS) in 2012 (WHO., 
2020). 

In Turkey, the first case appeared later than in many 
European countries. The first case was reported on 11 March 
and increased very rapidly and peaked in mid-April (WHO., 
2020). 

Clinical manifestations of Covid19 range from 
asymptomatic to critical illness. The fever and cough are the 
most common symptoms (Chen et al., 2020). Clinical findings 
in pediatric patients are not typical and are relatively mild 
compared to adult patients. Children are usually 
asymptomatic. Upper respiratory tract symptoms such as 
fever, malaise, dry cough, nasal congestion and runny nose are 
observed in some patients, while gastrointestinal symptoms 
such as diarrhea, abdominal pain and nausea-vomiting may be 
observed in few patients (Lu et al., 2020). Although most 
cases are reported to recover completely within 1 to 2 weeks, 
acute respiratory distress syndrome, metabolic acidosis, 
coagulation disorders and septic shock have also been reported 
in rare cases (Qiu et al., 2020). 

In this study, we aimed to contribute to science by 
retrospectively examining the laboratory, radiological, 
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epidemiological and therapeutic features of children with 
covid-19 who were admitted to our hospital. 

2. Material and method 
Thirty patients under the age of 18 years, diagnosed with 
Covid-19 in the Department of Pediatrics, Faculty of 
Medicine, Ondokuz Mayıs University between March 2020 
and July 2020 were included in the study. Ethics committee 
approval for the study was received from the Ethics 
Committee of Ondokuz Mayıs University (2020/514). Patient 
data were analyzed retrospectively according to medical 
records in the electronic database. Patients over the age of 18 
and patients whose data could not be reached were excluded. 
All patients were evaluated in terms of laboratory and 
radiology results, epidemiological and demographic 
characteristics, following-up during hospitalization and 
treatment responses. At the beginning of the pandemic, a 
diagnosis and treatment guide were published by Turkish 
Ministry of Health's Scientific Committee.  

Combined naso-oropharyngeal swabs were obtained for 
the reverse transcription polymerase chain reaction (RT-PCR) 
test from patients who met the criteria specified in the 
guideline. Complete blood count, serum biochemical test 
(including kidney and liver function, lactate dehydrogenase 
(LDH), myocardial enzymes, coagulation profile, ferritin, C-
reactive protein (CRP), procalcitonin and chest X-rays were 
studied from the admitted patients. Chest computed 
tomography (CT) was performed in patients with lower 
respiratory tract findings or poor clinical prognosis.  

At the beginning of the pandemic, the provincial sanitation 
committee requested the hospital follow-up of covid-positive 
patients. As the number of patients increased later, patients in 
good condition were followed at home. In this study all 
patients were followed up at the hospital. Patients who had no 
fever for at least 48 hours, had no abnormalities in laboratory 
tests that required hospitalization, and whose respiratory 
findings recovered were discharged. 

As a treatment in these patients; supportive therapy, 
monitoring of lung, liver, kidney and heart functions, fever 
control, antiviral treatments, oxygen therapy, corticosteroids 
and antibiotic therapy in case of bacterial superinfection were 
applied.  

The statistical analyses were carried out by Statistical 
Package for Social Sciences (SPSS 21 Inc., Chicago, IL, 
USA). Parametric variables were compared using the 
Student’s t test. Variables were expressed as mean±SD and 
percentages and p value <0.05 was considered to indicate 
statistical significance. Bivariate associations of the variables 
were assessed using Pearson’s correlation coefficients. 

3. Results 
Between March and August, we observed 30 children with 
covid-19 positive. The median age was 10 years. The boy’s 
and girl’s ratio were 1.5 (18/12). Of the patients, 80.7% had 

family contact and 11.5% had comorbidity (Table 1).  

Table 1. Demographic characteristics of patients with coronavirus 
disease 2019 

Epidemiologic data Total (n=30) 

Age (year) 10 y (0.1-
17.7y) 

0-1 y (n, %) 1 (3.3%) 

1-5 y (n, %) 6 (20%) 

5-10y (n, %) 6 (20%) 

10-18y (n, %) 17 (56.6%) 

Male (n, %) 18 (60%) 

Female (n, %) 12 (40%) 

Famil ymembers with covid-19 (n, %) 21 (70%) 

Comorbidity (n, %) 3 (10%) 

The most common symptom was fever (73.3%), and cough 
was the second frequency (50%). No patients had runny rose. 
All patients except 1, had a mild course, 5 were asymptomatic. 
One patient needed intensive care who had underlying chronic 
disease (Table 2). One patient was newborn, transmitted from 
his mother, had only subfebrile fever for 2 days and recovered 
without treatment.  

 
Fig. 1. Chest computed tomography image of children with 
coronavirus disease 2019, 15-year-old girl showing ground glass 
densities in the middle and lower lobes of both lungs 

The laboratory and radiological findings were summarized 
in Table 3. Neutropenia was the most common laboratory 
anomaly (36.6%). Increased D-dimer levels were observed in 
9 patients (30%), decreased leukocyte was in 7 patients 
(23.3%) and increased LDH level was in 8 patients (26.6%). 
Chest CT was taken 14 patients who had an abnormal X-rays, 
and ground-glass opacities were seen in 6 patients (20%) 
(Figure 1). 
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Table 2. Clinical features of patients with coronavirus disease 2019 

Symptoms n (%) 
Fever 22 (73.3 %) 
Cough 15 (50%) 
Dyspnoea or tachypnoea 4 (13.3%) 
Sore throat 8 (26.6%) 
Vomiting or diarrhoea 2 (6.6%) 
Headache 8 (26.6%) 
Myalgia 10 (33.3%) 
Runny nose 0 
Anosmia 1 (3.3%) 
Asymptomatic 5 (16.6%) 
Intensive care need 1 (3.3%) 

 
Table 3. Laboratory and radiological findings of patients with 
coronavirus disease 2019 

Laboratory tests (reference 
values) 

 

White blood cells (4–10 × 10 cells per L) 5.76±2.06 
Decraced (n, %) 7 (23.3%) 
Lymphocytes (1.2-3.3 × 10 cells per L) 2.38±1.07 
Decraced (n, %) 3 (10%) 
Neutrophil (1.8-6.98 x10 cells per L) 2.72±1.53 
Decraced (n, %) 11 (36.6%) 
Hemoglobin, g/dL (11.5-14) 12.83±1.69 
Platelet count (×109) (150-300) 259.2±82.58 
Blood urea, mg/dL (5-24) 9.55±4.31 
Creatinine, mg/dL, (0.31-0.47) .53±.24 
Aspartat transferase, U/L (8-46) 19.64±14.46 
Alanin amino transferase, U/L, (0-40) 27.04±11.83 
C-reactive protein (0-5) 7.14±11.34 
Increased (n, %) 2 (6.6%) 
Procalcitonin, ng/mL (0.05-0.5) .83±3.28 
Increased (n, %) 2 (6.6%) 
Troponin T, ng/mL, (0.00-0.12) .00±.028 
Increased (n, %) 1 (3.3%) 
D-dimer, μg/mL, (0-500) 990.57±1528.43 
Increased (n, %) 9 (30%) 
Lactat mmol/L, (0.4-1.4) 1.71±1.02 
Lactate dehydrogenaz U/L, (0-300) 324.45±130.37 
Increased (n, %) 8 (26.6%) 
Ferritin ng/mL (21-274) 164.77±218.63 
Increased (n, %) 3 (10%) 
Radiography  
Pulmonary ground-glass opacities 6 (20%) 
PCR negation time (day) 8.86 (1-20) day 

 
4. Discussion 

SARS-CoV-2 is a highly contagious virus that causes the 
most pneumonia (Parry., 2020). It can be transmitted from an 
infected person or by an asymptomatic carrier. Although the 
main route of transmission is by droplets, it can also be 
transmitted through contact, the digestive system and through 
the conjunctiva (Riou et al., 2020). It has been shown that 
body fluids and infectious droplets can contaminate the human 
conjunctival epithelium (Lu et al., 2020). Incubation period 
ranges from 1 to 14 days (Hui et al., 2020). Although the 
number of cases began later than in many other countries, 
Covid 19 outbreak in Turkey has increased very fast. The 
number of cases were high, but the number of deaths were 
relatively low compared to other countries. Schools were 
vacationed with the first case seen in Turkey, then a curfew 

was imposed on children under the age of 15. So, the number 
of cases were low in children.  

Covid 19 has a milder prognosis in children in terms of 
clinical symptoms and consequences compared to adults 
(Garazzino et al., 2020). Some theories have been proposed 
about the reason for this (Lu et al., 2020). One of these theories 
is that children are less likely than adults to have an excessive 
immune response and cytokine storm (Qiu et al., 2020). 
Another theory; highly expressed angiotensin converting 
enzyme 2 (ACE2) proteins in alveolar type 2 cells are fewer 
or immature in children compared to adults (Zhou et al., 
2020). ACE2 is expressed not only in lung AT2 cells, but also 
in intestinal epithelial cells in the ileum and colon as well as 
upper esophagus and stratified epithelial cells. Thus, the 
intestinal symptoms of SARS-CoV-2 may be associated with 
the invasion of ACE2-expressing intestinal epithelial cells 
(Zhang et al., 2020). Another theory is that frequent infection 
of children with other viral and bacterial infections improves 
their immune system and therefore coronovirus disease is 
milder (Guo et al., 2020). The clinic of our patients was benign 
except for one and did not need intensive care. One of our 
patients with an underlying chronic disease was followed up 
in intensive care. Our patient was previously followed up due 
to cerebral palsy, and followed up in high flow in intensive 
care. All of our patients were discharged in good health. Yang 
et al (Yang et al., 2020) reported that three (1.8%) of 171 
children treated at Wuhan Children's Hospital needed 
intensive care, and all of them had underlying diseases. The 
average age of our patients was 10 years old and most of them 
were between the ages of 10 and 18. In a pediatric case series 
from China that included 2143 children, the median age at 
pediatric diagnosis was 7 years (Dong et al., 2020). 

This virus can infect children of all ages, including 
newborn babies (Wei et al., 2020). Our youngest patient was 
22 days old and got the virus through family transmission. He 
had no complaints except for subfebrile fever for two days and 
followed up with the mother without treatment. Our patient 
was breastfeeding and her mother was treated with 
hydroxychlorachine. In the study by Lu X et al (Lu et al., 
2020), 18% of the children were under 1 year old (Lu et al., 
2020). In another study, the most severe course of the disease 
was between 0-1 years. (Dong et al., 2020). Jiehao et al (Jiehao 
et al., 2020) reported three cases of newborns by February 20, 
while there are 80,000 cases in total. One of the patients had 
fever and cough for 3 days, the other had a runny nose and 
vomiting for a week, the other patient born from an infected 
mother had respiratory distress. Pregnancy is not a risk factor 
for severe Covid-19 (WHO., 2020). However, having Covid-
19 during pregnancy can have an impact on fetal distress, 
possible premature birth and respiratory distress in the 
newborn (Zhu et al., 2020). In the study of Dong et al (Dong 
et al., 2020) 56.6% of 2143 patients were found to be male. In 
current study 60% were boys.
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Table 6. The mean PCR negative time in treated and untreated group 

 Treated 
group 

Untreated 
group 

P 
value 

Mean PCR 
negative 

time 
8.5+5.2 12.7+4.5 0.154 

Among the pediatric patients in our study, 5 patients 
(16.6%) were asymptomatic. In the study by Qiu et al. (Qiu et 
al., 2020), less than a third of the patients were asymptomatic. 
According to Korkmaz et al (Korkmaz et al., 2020), 21% of 
patients were asymptomatic. In the study conducted by Dong 

et al. (Dong et al., 2020) on 2143 children, it was reported that 
more than 90% of them had an asymptomatic or mild course. 
The prevalence of severe or critical disease in the same study; 
10.6% in children <1 year old, 4.2% in 1-5 years old, 4.1% in 
11-15 years old and 4.1% in 16-17 years old (Dong et al., 
2020). Most of our patients were in family contact, only 5 of 
them had no contact history. 

The most common clinical findings were fever and cough 
(73.3%, 50% respectively), vomiting and diarrhea (6.6%) 
were seen in fewer patients. Similar to our study, the most 
common symptoms in the study of Lu X et al (Lu et al., 2020) 

Table 4. The correlation between pcr negative time and laboratory parameters in children with coronavirus disease 2019 

 Neg. 
time WBC Lym Ntr Hgb Plt Lactat BUN Crea LDH Trop CRP Procal D-

dimer Fer. ALT AST INR 

Neg. 
time  1                  

WBC  .219 1                 
Lym  .072 .623** 1                
Ntr  .396 .813** .100 1               
Hgb  .079 -.102 -.345 .147 1              
plt  .315 .225 .272 .018 -.470* 1             
Lactat  .040 .141 .081 .115 -.542* .734** 1            
BUN  -.241 .240 .272 .216 -.133 .193 .272 1           
Crea  -.270 -.156 -.400* .133 .490* -.602** -.640* -.027 1          
LDH  -.013 -.220 -.266 -.058 -.390 .325 .676* .031 -.293 1         
Trop  -.145 .191 -.070 .323 .389 -.223 -.043 -.093 .223 .005 1        
CRP  -.028 -.022 -.160 .100 -.371 .389 .676** -.089 -.255 .576** -.109 1       
Procal  -.263 .025 .000 .001 -.437* .581** .929** .190 -.357 .792** -.064 .699** 1      
D-
dimer  -.025 .140 .346 -.047 .606** .229 .278 -.142 -.432* .732** -.094 .541** .364 1     

Fer.  .174 -.297 -.241 -.188 -.175 .493* .814** -.090 -.262 .560* .125 .577** .664** .226 1    
ALT  .222 .094 .330 -.091 -.299 -.186 -.148 .091 -.265 -.032 -.098 .037 -.072 .616** -.136 1   
AST  .076 .174 .282 .035 -.306 -.090 -.132 -.033 -.236 .009 .007 .109 .019 .706** -.027 .618** 1  
INR  .060 .326 .040 .365 -.254 .165 -.196 -.288 -.143 -.234 -.044 .500* -.114 .562** -.096 .160 .385 1 
**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
Neg. Time: negation time, WBC: Whitebloodcells, lym: Lymphocytes, ntr: Neutrophil, hgb: hemoglobin, plt: platelet, BUN: Blood urea, crea: 
creatinin, ldh: lactate dehydrogenaz, trop: troponin, crp: c-reactive protein, procal: procalsitonin, ALT: Alanine aminotransferases, AST: 
Aspartate Aminotransferase 
INR: International Normalized Ratio in Standardization of Prothrombin Time Measurement 
 
Table 5: The correlation between pcr negative time and clinical symptoms and radiological imaging children with coronavirus disease 2019 

 Age Gender Fever Cough 
 
Tachypnea Myalgia 

Sore 
throat 

Head
ache Vomiting Diarrhea 

Underlying 
disease CT 

Neg. 
time 

Age  1             
Gender  -.118 1            
Fever  -.028 .033 1           
Cough  -.315 -.168 -.149 1          
Tachypnea  -.108 -.247 -.114 .365 1         
Myalgia  -.587** .256 .118 .037 .101 1        
Sorethroat  -.438* .283 .053 .065 .178 .501** 1       
Headache  -.428* .116 .053 .234 .409* .672** .458* 1      
Vomiting  .377 -.134 .018 -182 -.018 -.123 -.217 .159 1     
Diarrhea  -.253 .141 -.019 .099 -.234 .318 .030 .228 .285 1    
Underlying
disease 

 .171 -.461* .182 .149 .409* -.337 -.053 -.053 .222 -.234 1   

CT  .016 -.187 .046 .489* .548** -.158 -.071 .083 -.186 -.313 .350 1  
Negation 
time 

 -.253 -.361 -.303 .039 .066 -.092 -.055 .094 .121 .010 .143 .04 1 

**. Correlation is significant at the 0.01 level (2-tailed) 
*. Correlation is significant at the 0.05 level (2-tailed). CT: Computed tomography 
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were cough (48.5%), pharyngeal erythema (46.2%) and fever 
(41.5%). In the study of Dong et al (Dong et al., 2020), cough, 
fever, sore throat, myalgia, sneezing and fatigue were the most 
common symptoms. According to the literature, prevalence of 
pneumonia with Covid 19 (53%) is higher than with H1N1 
influenza (11%) and similar to the prevalence with SARS 
(65%) (Babyn et al., 2004). In this study 6 patients had 
pneumonia (20%), 1 of them (3.3%) needed intensive care 
treatment that previously followed up for cerebral palsy. 
Although patients with underlying diseases are more sensitive 
to Covid 19 according to the literature, only 3 of our patients 
had an underlying chronic disease (Xia et al., 2020). 

Two patients (6.6%) had initially diarrhea or vomiting. In 
a study conducted in China, gastrointestinal symptoms such 
asvomiting, abdominal pain and diarrhea were observed in 2% 
to 10% of Covid 19 patients (Yeo et al., 2020).  

Covid 19 can affect vital organs such as the heart, although 
it is mild in children. An increase in cardiac enzymes has been 
reported (Qiu et al., 2020). In our study, we did not have any 
patients with cardiac involvement. 

Neutropenia was the most common laboratory abnormality 
(11 patents, 36.6%) and 3 patients (10%) had lymphopenia. 
According to Lu X et al (Lu et al., 2020) lymphopenia was one 
of the most common hematological abnormalities. Other 
abnormal laboratory results include increased liver, muscle 
and cardiac enzymes, D dimer, CRP, LDH and procalcitonin. 
Increased D dimer level was detected in 9 patients (30%). Xia 
et al (Xia et al., 2020) suggested that 80% cases had elevated 
prokalsitonin levels. In a study by Henry et al (Henry et al., 
2020) summarizing the findings of 12 different studies on 66 
children, while the leukocyte count was normal in 69.2% of 
the children, neutrophilia was observed in 4.6% and 
neutropenia in 6.0%. Only 2 children (3.0%) had 
lymphocytopenia. In the same review, CRP was increased in 
13.6% and procalcitonin in 10.6% of cases.  

In current study, procalcitonin increased in 2 patients 
(6.6%). One of them was our patient followed up in intensive 
care. This patient received antibiotic treatment in addition to 
antiviral therapy. The procalcitonin value of our second 
patient was slightly higher (0.658) and antibiotics were not 
started. 

Ground glass appearance and pulmonary consolidation are 
radiological findings seen in covid 19. These findings are 
usually located in the lower lobe, peripheral localization is 
observed, and has a bilateral and multifocal distribution (Li et 
al., 2020). In this study, patients with respiratory distress were 
taken CT and ground-glass appearance was observed on 
thoracic tomography in 6 patients (20%). Korkmaz et al 
(Korkmaz et al., 2020) showed that 20% of patients had these 
tomographic abnormalities. In the study of Lu et al (Lu et al., 
2020), ground-glass opacity was seen in a third of 171 
diagnosed children. Xia and colleagues (Xia et al., 2020) 

studied 20 children by CT and found that 16 (80%) had some 
abnormalities, including halo marks, and 12 patients (60%) 
had ground glass opacities. Zhang et al (Zhang et al., 2020) 
found that ground-glass opacity was 3%. 

Supportive therapies, including antibiotics for bacterial 
superinfections and oxygen therapy, are recommended for the 
treatment of pediatric patients with Covid-19. However, there 
are some antiviral treatments that can be used (Lu et al., 2020). 
There are publications suggesting that azithromycin and 
hydroxychloroquine treatments reduce the viral load. Gautret 
et al (Gautret et al., 2020) showed that hydroxychloroquine 
therapy is significantly associated with viral load reduction or 
loss in Covid-19 patients, and its effect is enhanced when 
azithromycin is added. The administration of plasma isolated 
from the patients who had previously recovered from Covid-
19, interferons and intravenous immunoglobulins also can be 
used for treatment in these patients (Jin et al., 2020).  

In this study, with the recommendation of the scientific 
committee, hydroxychloracine treatment was used if the 
patient was symptomatic and over 15 years of age, and 
azithromycin treatments were used if under 15 years of age. 
These patients were taken for daily electrocardiogram 
evaluation and no complications developed such as QT 
prolongation. For the patient followed up in the intensive care 
unit, also antibiotic treatments were applied. If the patient is 
asymptomatic, no treatment was given. There were 5 
asymptomatic children. In symptomatic group that given 
hydroxychloracine or azithromycin treatment, mean PCR 
negative time was 8.8+5.34 day, while in the untreated 
asymptomatic group it was 12 + 5.19 day and there was no 
statically significant difference (p=0.154). 

We investigated the correlation between PCR negative 
time and laboratory, radiological and clinical findings in 
patients with covid-19 and there was no correlation. 

In conclusion, pediatric covid 19 is mostly transmitted by 
family contact and has a mild course if there is no underlying 
disease. Their symptoms are similar to other viral infections, 
the most common symptoms are fever and cough. Ground 
glass densities on lung tomography are similar to adult. There 
was no statically significant difference between treated and 
untreated group in terms of mean PCR negative time. 
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