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Abstract
This multi-center point prevalence study evaluated children who were diagnosed as having coronavirus disease 2019 (COVID-
19). On February 2nd, 2022, inpatients and outpatients infected with severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) were included in the study from 12 cities and 24 centers in Turkey. Of 8605 patients on February 2nd, 2022, 
in participating centers, 706 (8.2%) had COVID-19. The median age of the 706 patients was 92.50 months, 53.4% were 
female, and 76.7% were inpatients. The three most common symptoms of the patients with COVID-19 were fever (56.6%), 
cough (41.3%), and fatigue (27.5%). The three most common underlying chronic diseases (UCDs) were asthma (3.4%), neu-
rologic disorders (3.3%), and obesity (2.6%). The SARS-CoV-2-related pneumoniae rate was 10.7%. The COVID-19 vac-
cination rate was 12.5% in all patients. Among patients aged over 12 years with access to the vaccine given by the Republic 
of Turkey Ministry of Health, the vaccination rate was 38.7%. Patients with UCDs presented with dyspnea and pneumoniae 
more frequently than those without UCDs (p < 0.001 for both). The rates of fever, diarrhea, and pneumoniae were higher in 
patients without COVID-19 vaccinations (p = 0.001, p = 0.012, and p = 0.027).

Conclusion: To lessen the effects of the disease, all eligible children should receive the COVID-19 vaccine. The illness 
may specifically endanger children with UCDs.

What is Known:
• Children with COVID-19 mainly present with fever and cough, as in adults.
• COVID-19 may specifically threaten children with underlying chronic diseases.
What is New:
• Children with obesity have a higher vaccination rate against COVID-19 than children without obesity.
• Among unvaccinated children, fever and pneumoniae might be seen at a higher ratio than among vaccinated children.

Keywords Children · Clinical presentation · COVID-19 · Multi-center study · Point prevalence study

Abbreviations
COVID-19  Coronavirus disease 2019
PCR  Polymerase chain reaction
PICU  Pediatric intensive care unit

Communicated by Tobias Tenenbaum.

 * Gülnihan Üstündağ 
 gulnihan.ustundag@gmail.com

Extended author information available on the last page of the article

http://crossmark.crossref.org/dialog/?doi=10.1007/s00431-023-04982-6&domain=pdf
http://orcid.org/0000-0002-6217-1927


3232 European Journal of Pediatrics (2023) 182:3231–3242

1 3

SARS-CoV-2  Severe acute respiratory syndrome  
coronavirus 2

UCD  Underlying chronic diseases

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has 
been continuing for nearly 3 years and the Omicron variant 
and its lineages are still circulating [1, 2]. Multiple approaches 
have been used to prevent its spread and protect vulnerable 
people. At first, it was considered that children might be one 
of the risky groups. However, from the beginning, children 
have overcome the disease easily, mostly with mild effects 
[3, 4]. In time, COVID-19 vaccines were developed, and a 
less severe course of COVID-19 began to be seen [5]. The 
Centers for Disease Control and Prevention (CDC) now rec-
ommend that children be vaccinated from age 6 months [6]. 
However, vaccine accessibility has been given only to chil-
dren > 12 years in Turkey since the summer of 2021 [7].

This study evaluated multi-center point prevalence data of 
children who were diagnosed as having COVID-19 to deter-
mine a cross-sectional view of pediatric cases. In this way, we 
wanted to show a snapshot of the single-day status of pediat-
ric COVID-19 in Turkey. The comorbidities and vaccination 
status of the patients with COVID-19 were also examined.

Materials and methods

Study design and participants

This study was designed as a multi-center, point prevalence 
study. Pediatric patients who were diagnosed as having 
COVID-19 on February 2nd, 2022, using polymerase chain 
reaction (PCR) from nasopharyngeal swab samples were 
included in the study. Twenty-four centers located in 12 cit-
ies and five regions in Turkey participated in the study. The 
patients were chosen from the hospital’s emergency depart-
ments and outpatient and inpatient clinics where suspected 
COVID-19 cases were evaluated.

Data collection

The total number of admissions and the number of patients 
who tested positive for severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) on February 2nd, 2022, 
were recorded. The demographic, clinical, and laboratory 
characteristics of the patients infected with SARS-CoV-2 
were obtained. Demographic characteristics included age 
(months), sex, and the vaccination status of the patients and 
their parents. Clinical characteristics included COVID-19 
symptoms, the patients’ underlying chronic diseases (UCDs), 
and their requirements in follow-up, such as oxygen or 

mechanical ventilation, antibiotic use, and pediatric intensive 
care unit (PICU) need. Laboratory characteristics including 
complete blood count values, C-reactive protein (CRP), fer-
ritin, and D-dimer were recorded.

Statistical analyses

The SPSS 25 (IBM Corp. Released 2017. IBM SPSS Statis-
tics for Windows, Version 25.0. Armonk, NY: IBM Corp.) 
statistics package program was used in data analysis. Data 
are presented as the number and percentage of observations 
(n, %), mean ± standard deviation, and range. The results of 
homogeneity (Levene’s test) and normality (Kolmogorov– 
Smirnov test) were used to decide the statistical methods 
for comparing the study groups. Among normally dis-
tributed groups with homogeneous variances, dependent 
groups were compared using Student’s t-test. According to 
the test results, parametric test assumptions were unavail-
able for some variables; therefore, the independent groups 
were compared using the Mann–Whitney U test. For more 
than two group comparisons of independent variables, the 
Kruskal–Wallis test was used as a non-parametric test. Cat-
egorical data were analyzed using Fisher’s exact test and 
the chi-square test. Statistical significance was defined as p 
values less than 0.05.

Patients’ medical reports

Overall, 8605 patients were evaluated on February 2nd, 
2022, 706 (8.2%) of whom had SARS-CoV-2 PCR posi-
tivity. The median age of the 706 patients with COVID-
19 was 92.50 [interquartile range (IQR): 24–163.25] 
months. Among the 706 patients, 127 (18%) were aged 
under 12 months, 150 (21.2%) were aged 1–5 years, 197 
(27.9%) were aged 5–12 years, and 232 (32.9%) were aged 
12–18 years. Three hundred seventy-seven (53.4%) were 
girls, and 329 (46.6%) were boys. The three most com-
mon symptoms of the patients with COVID-19 were fever 
(56.6%), cough (41.3%), and fatigue (27.5%) (Fig. 1). One 
hundred thirty-eight patients (19.7%) had at least one UCD. 
The most common underlying diseases were asthma (3.4%), 
neurologic disorders (3.3%), obesity (2.6%), congenital heart 
diseases (1.7%), hypertension (1.3%), and diabetes mellitus 
(0.6%), all of which are shown in Table 1 along with the 
demographic, laboratory, and clinical characteristics of the 
patients.

Of the 706 patients, 76.7% (n = 542) were evaluated as 
outpatients. Among the inpatients (n = 164, 23.2%), 8.6% 
needed PICU admission. The clinical differences between 
the inpatients and outpatients are shown in Table 2. The 
overall PICU admission rate was 1.8%. Seventy-five (10.7%) 
patients had SARS-CoV-2-related pneumoniae, all of whom 
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were inpatients. None of the patients received antiviral 
agents in the treatment of COVID-19. Nearly one in four 
patients (24.9%) was given antibiotics due to secondary bac-
terial infections, and in clinical courses that could not be 
differentiated from bacterial pneumoniae. The COVID-19 
vaccination rate was 12.5% in all patients. Among patients 
aged > 12 years who had access to the vaccine given by the 
Republic of Turkey Ministry of Health, the vaccination rate 
was 38.7%. The vaccination statuses of the patients and their 
parents are detailed in Table 3.

Results

Comparisons of the clinical features and the most widely 
seen UCDs are shown in Table 4. Unremarkable results were 
not included in the table. Patients with UCDs had a higher 
prevalence of dyspnea and pneumoniae than those without 
UCD (p < 0.001 for both). They were also evaluated in the 
PICU more commonly and needed high-flow oxygen and 
mechanical ventilation more frequently than those without 
UCDs (p < 0.001 for both).

When vaccination status was evaluated between patients with 
or without chronic diseases, patients with obesity were detected 
as having higher vaccination rates compared with patients 

without obesity [(n = 7/8) 87.5% vs. (n = 67/181) 37%, respec-
tively; p = 0.006]. Patients with general chronic conditions, dia-
betes, hypertension, asthma, neurologic disorders, and congeni-
tal heart diseases showed no statistical differences in vaccination 
rates (p = 0.787, p = 0.521, p = 0.301, p = 0.381, p = 0.157, and 
p = 0.999, respectively).

In the laboratory analyses, the patients’ median white 
blood cell count was lower in patients with UCDs (8500 vs. 
7450 ×  103/µL, respectively; p = 0.043). The median absolute 
lymphocyte count of the patients was lower in patients with 
UCDs (3075 vs. 2200 ×  103/µL, respectively; p < 0.001). 
The median platelet counts of the patients were lower in 
patients with UCDs (312 vs. 255 ×  103/µL, respectively; 
p = 0.004). The median CRP levels of the patients were 
higher in patients with UCDs (6.3 vs. 9 mg/L, respectively; 
p = 0.018). Absolute neutrophil count, D-dimer, and ferritin 
levels did not differ between the groups with and without 
UCDs (p = 0.822, p = 0.120, and p = 0.328, respectively).

The clinical features examined among vaccinated and 
unvaccinated children are categorized in Table 5. Despite 
being statistically nonsignificant (p = 0.214), the percent-
age of unvaccinated children with dyspnea was higher 
than among children without dyspnea (92.7% vs. 86.9%). 
On the other hand, unvaccinated children presented with 
fever and pneumoniae at a higher rate than vaccinated 

Fig. 1  Clinical signs of the patients diagnosed with COVID-19
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Table 1  Demographic, clinical, and laboratory characteristics of the patients

IQR interquartile range, COVID-19 coronavirus invasive disease 2019, A&E acute & emergency, PICU pediatric intensive care unit, HFNC high- 
flow oxygen cannula,  NIMV  noninvasive mechanical ventilation,  IMV  invasive mechanical ventilation,  SARS-COV-2  severe acute respiratory 
syndrome 2, WBC white blood cell, ANC absolute neutrophil count, ALC absolute lymphocyte count, CRP C-reactive protein
a Median values were given because variables were not normally distributed
b Neurologic disorders definition includes cerebral palsy and childhood epilepsy syndromes

Demographic characteristics

Age (months) 92.50  (mediana) 24–163.25 
(IQR)

Sex (n = 706)
  Female n = 377 (53.4%)
  Male n = 329 (46.6%)

Clinical characteristics n %
Underlying chronic disease (n = 706) 138 19.7
  Asthma 24 3.4
  Neurologic  disordersb 23 3.3
  Obesity 18 2.6
  Congenital heart diseases 12 1.7
  Hypertension 9 1.3
  Diabetes mellitus 4 0.6

Pneumoniae related to COVID-19 75 10.7
Location where patients were evaluated
  Outpatients 542 76.7
    COVID-19 polyclinics 282 39.9
    A&E department 260 36.8
  Inpatients 164 23.2
   COVID-19 ward 151 21.4
    PICU 13 1.8

State of respiratory support
  Room air 661 93.6
  Low-flow oxygen therapy 28 4
  HFNC therapy 7 1
  NIMV 3 4
  IMV 7 1

Antiviral usage 0 0
Steroid usage 45 6.4
Low-molecular-weight-heparin usage 17 2.4
Antibiotics usage 176 24.9
Variant of concern of SARS-CoV-2
  None/unable to define 655 92.8
  Delta 3 0.4
  Omicron 48 6.8

Laboratory characteristics Mediana IQR

WBC (×  103/µL) 8 5.6–11.1
ANC (×  103/µL) 3.7 1.8–6.6
ALC (×  103/µL) 2.7 1.5–4.5
Platelets (×  103/µL) 296 215–369
CRP (mg/L) 7 1.87–19.93
D-dimer (µg/L) 755 307.50–2269.75
Ferritin (µg/L) 86.51 31.65–205
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children (91.4% vs. 81.9% for fever, 95.7% vs. 86.4% 
for pneumoniae) (p = 0.001 and p = 0.027, respectively). 
Headache, sore throat, fatigue, and myalgia were seen 
in higher ratios in vaccinated than unvaccinated patients 
(<  0.001, < 0.001, < 0.001, 0.010, respectively). Other 
symptoms depicted in Fig. 1 were not statistically signifi-
cant between unvaccinated and vaccinated patients. Only 
significant analyses were added to the table. Cough and 
dyspnea were included in the table despite their nonsig-
nificance because they were among the most prominent 
symptoms of COVID-19. There were no differences in 
steroid and low-molecular-weight-heparin use among vac-
cinated and unvaccinated patients. However, antimicrobial 
therapy was preferred mostly in unvaccinated patients with 
COVID-19 (p < 0.001). There was no difference between 
vaccinated and unvaccinated patients in terms of laboratory 
analyses (p > 0.05 for all) except for absolute lymphocyte 
count, which was lower in vaccinated patients (p = 0.024).

Discussion

Point prevalence studies are cross-sectional studies that 
provide a topographic view that helps to obtain important 
information regarding a situation. This research is the first 
point prevalence study conducted in Turkey investigating 
pediatric patients with COVID-19. Our COVID-19 positiv-
ity rate was 8.2% among children in the participating cent-
ers on February 2nd, 2022. The World Health Organization 
stated Turkey’s positivity rate at the time as 10.01% across 
the entire population [8]. The hospitalization rate was 23.2% 
in our study. It was 62% in Götzinger et al.’s multi-center 
study with 582 pediatric patients [9]. Their high hospital 
admission rate could be attributable to the wild virus, which 
was more aggressive than the recent Omicron variant and 
its sub-lineages, because the study was conducted in 2020.

In our study, the median age of the patients was 
92.50 months, which was similar to Dong et al.’s study [10]. 
Female patients were predominant in contrast to the litera-
ture [11, 12]. From the beginning of the pandemic, the two 
most common symptoms were fever and cough, as shown 
in most studies [13–15], which was compatible with our 
research with rates of 56.6% for fever and 41.3% for cough.

Regarding respiratory support requirements and PICU 
admissions, our patients were in small proportions (6.4% 
and 1.8%, respectively). In Götzinger et al.’s study, the PICU 
admission rate was 8%, which was considerably higher than 
in our research [9]. Christophers et al. found the pneumoniae 
rate as 13.8%, and antiviral treatment, including lopinavir/
ritonavir, oseltamivir, and ribavirin, was given to 23.6% of 
patients [14]. The pneumoniae rate was 10.7% in our study 
and more than a quarter of hospitalized patients were found 
to have pneumonia, suggesting that pneumonia may be a 
contributing cause of hospitalization. However, we observed 
no antiviral use for pneumoniae related to COVID-19 on 
the study day in our multi-center study. Studies investigat-
ing the benefits of antiviral use in children with COVID-19 
are scarce [16]. Remdesivir can be used in severe cases or 
mild-to-moderate cases that are predicted to worsen [17]. 
The reason we did not encounter the use of remdesivir may 
be due to the inability to access the agent. In COVID-19 
treatment, steroids should also be considered, particularly 
for those with distinct inflammatory responses [18]. Hence, 
steroids were used in certain patients in our research on a 
case-by-case basis. Nearly one-quarter of the patients were 
given antibiotics. The attitude to initiate antimicrobials dur-
ing COVID-19 infections indicates that there are still con-
cerns about secondary bacterial pneumonia. However, it has 
been reported to be rare in the literature [19–21].

The rate of patients with UCDs was 18.2%, and the most 
commonly seen UCD was asthma (3.4%) in our study, fol-
lowed by neurologic disorders (3.3%) and obesity (2.6%). 

Table 2  Clinical features difference between outpatients and inpatients

Statistically significant values were shown in italics and bold
UCDs underlying chronic diseases
*p values were detected by using Fisher exact test

Outpatients Inpatients p value

Age (n = 706)
  0–12 months 56 (44.1%) 71 (55.9%)  < 0.001
  1–5 years 110 (73.3%) 40 (26.7%)
  5–12 years 167 (85.2%) 29 (14.8%)
  12–18 years 209 (89.7%) 24 (10.3%)

Gender (n = 706)
  Male 238 (72.3%) 91 (27.7%) 0.009
  Female 304 (80.7%) 73 (19.3%)

Vaccination status (n = 594)
  Vaccinated 69 (93.2%) 5 (6.8%)  < 0.001
  Unvaccinated 363 (69.8%) 157 

(30.2%)
Vaccination status for > 12 years (n = 191)
  Vaccinated 69 (41.3%) 5 (20.8%) 0.054
  Unvaccinated 98 (58.7%) 19 (79.2%)

UCDs 57 (10.7%) 81 (49.4%)  < 0.001
  Asthma 18 (3.4%) 6 (3.7%) 0.856
  Neurologic disorders 5 (0.9%) 18 (11%)  < 0.001
  Obesity 13 (2.4%) 5 (3%) 0.586*
  Congenital heart 

diseases
5 (0.9%) 7 (4.3%) 0.009*

  Hypertension 3 (0.6%) 6 (3.7%) 0.007*
  Diabetes mellitus 2 (0.4%) 2 (1.2%) 0.236*

Fever 280 (51.7%) 117 
(71.3%)

 < 0.001

Dyspnea 19 (3.6%) 41 (25%)  < 0.001
Pneumoniae 25 (4.6%) 50 (30.7%)  < 0.001
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In Campbell et al.’s study, 24% of patients had at least one 
comorbidity, and the most common UCD was obesity, fol-
lowed by neurologic diseases and asthma [22]. In Drouin 
et al.’s study, chronic encephalopathy with severe  neuro-
disability and obesity were the leading UCDs, and asthma 
was second [23]. The reason for obesity not being the most 
common UCD in children with COVID-19 in our study may 
be explained by the relatively low incidence of obesity in the 
general population in Turkey compared with other countries 
[24].

UCDs may lead to severe clinical courses in COVID-19. 
In a Morbidity and Mortality Weekly Report of the CDC, 
among 121 patients who died of COVID-19, 91 (75%) were 
found to have an underlying medical condition [25]. No 

patients died on the study day in our study. On the other 
hand, hospitalized patients were found to have a substan-
tially higher ratio of UCDs than outpatients. COVID-19 in 
children with comorbidities may be interpreted as requir-
ing hospitalization more frequently than in children with 
COVID-19 without UCDs. Alternatively, the higher hospi-
talization rate among children with UCDs may be due to the 
tendency of physicians to admit patients with comorbidities. 
Choi et al. stated a similar approach in their study, which 
emphasized that hospitalization should be considered for 
children with comorbidities who were infected with SARS-
CoV-2 due to the increased risk of severe infection in this 
population [26].

Table 3  COVID-19 vaccination 
statuses of the patients and their 
parents

a Median values were given because variables were not normally distributed

n %

COVID-19 vaccine statuses of the patients (n = 594)
  Vaccinated 74 12.5
  Unvaccinated 520 87.5

COVID-19 vaccine statuses of patients > 12 years (n = 191)
  Vaccinated 74 38.7
  Unvaccinated 117 61.3

COVID-19 vaccine doses of the patients (n = 73)
  Single dose 12 16.4
  Two doses 50 68.5
  Three doses 11 15.1

COVID-19 vaccine schedules of the patients (n = 71)
  Single dose of Sinovac 2 2.8
  Two doses of Sinovac 7 9.9
  Single dose of Biontech 14 19.7
  Two doses of Biontech 38 53.5
  Two doses of Sinovac + single dose of Biontech 2 2.8
  Two doses of Biontech + single dose of Biontech 8 11.2

Interval since the last COVID-19 shot (days) 90  (mediana) 52–120 (IQR)
COVID-19 vaccine statuses of mothers (n = 563)
  Vaccinated 451 80.1
  Unvaccinated 112 19.9

COVID-19 vaccine doses of mothers (n = 442)
  Single dose 34 7.7
  Two doses 249 56.3
  Three doses 141 31.9
  Four doses 18 4.1

COVID-19 vaccine statuses of fathers (n = 552)
  Vaccinated 490 88.8
  Unvaccinated 62 11.2

COVID-19 vaccine doses of fathers (n = 474)
  Single dose 33 6.9
  Two doses 234 49.4
  Three doses 180 38
  Four doses 27 5.7
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Levels of respiratory support differed significantly 
between patients with and without UCDs. Compared with 
those without UCDs, patients with UCDs received oxygen 
support and invasive mechanical ventilation more often and 
were observed in room air less often. In Tsankov et al.’s 
systematic review and meta-analysis, children with UCDs 
and children with obesity were found to have a higher risk 
of severe COVID-19 [27]. In another systematic review and 

meta-analysis published in February 2022, being a neonate, 
prematurity in young infants, obesity, diabetes, chronic lung 
disease, heart disease, neurologic disease, and immuno-
compromised status were found as significant risk factors 
for severe COVID-19 in children. It was also striking that 
children with neurologic disorders in general, and children 
with seizure disorders had higher rates of developing severe 
COVID-19 and requiring hospitalization [26]. Similarly, 

Table 5  Relationship between 
vaccination statuses and clinical 
features of the patients

Statistically significant values were shown in italics and bold
PICU pediatric intensive care unit, NIMV non-invasive mechanical ventilation,  IMV  invasive mechanical 
ventilation
*p values were detected by using Fisher exact test
a Oxygen support includes oxygen given by a ventilation mask and high-flow oxygen cannula

Unvaccinated Vaccinated p value

Location where patients were treated
  Out of PICU 508 (87.4%) 73 (12.6%) 1*
  In the PICU 12 (92.3%) 1 (%7.7) 

State of Respiratory Support
  Room air 478 (91.9%) 72 (97.3%) 0.248*
  Oxygen  supporta 33 (6.3%) 1 (1.4%)
  NIMV 3 (0.6%) 0 (0%)
  IMV 6 (1.2%) 1 (1.4%)

Clinical findings
  Fever
    No 199 (81.9%) 44 (18.1%) 0.001
    Yes 318 (91.4%) 30 (8.6%) 
  Cough
    No 291 (86.9%) 44 (13.1%) 0.619
    Yes 225 (88.2%) 30 (11.8%)
  Fatigue
    No 379 (91.1%) 37 (8.9%) <0.001
    Yes 136 (78.6%) 37 (21.4%)
  Sore throat
    No 442 (90.4%) 47 (9.6%) <0.001
    Yes 73 (73%) 27 (27%)
  Myalgia
    No 453 (88.8%) 57 (11.2%) 0.01
    Yes 62 (78.5%) 17 (21.5%)
  Headache
    No 464 (89.7%) 53 (10.3%) <0.001
    Yes 52 (71.2%) 21 (28.8%)
  Diarrhea
    No 462 (86.4%) 73 (13.6%) 0.012
    Yes 54 (98.2%) 1 (1.8%)
  Dyspnea
    No 464 (86.9%) 70 (13.1%) 0.214
    Yes 51 (92.7%) 4 (7.3%)
  Pneumoniae 
    No 452 (86.4%) 71 (13.6%) 0.027
    Yes 67 (95.7%) 3 (4.3%)
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in our study, children with neurologic disorders had a sig-
nificantly higher frequency of dyspnea, pneumoniae, res-
piratory support need, and PICU admission. Another sys-
tematic review and meta-analysis focused on the impact of 
asthma on COVID-19 severity. The authors revealed that 
the risk factor for hospitalization, critical care admission, 
and clinical severity did not differ in children with asthma 
with COVID-19 [28]. In our research, the rate of dyspnea, 
pneumoniae, respiratory support, and PICU need was not 
found to be statistically higher in children with asthmatic 
than in those without asthma.

The overall vaccination rate among the children in the 
entire study population was 12.5%. According to the decree 
of the Turkish Ministry of Health authorities, patients aged 
over 12 years have been given access to the COVID-19 vac-
cines that are available in Turkey. When the children aged 
over 12 years were examined, the ratio of patients vac-
cinated voluntarily was 38.7%. This ratio was relatively 
small, especially compared with the literature, consider-
ing it included all children with at least one dose of the 
COVID-19 vaccine. Esposito et al. reported that 80.4% of 
adolescents aged 11–17 years were vaccinated with at least 
two doses of a COVID-19 vaccine [29]. In a multi-country 
study from the Eastern Mediterranean Region, children’s 
rates of COVID-19 vaccination were determined using par-
ent reports and were detected at 38.7%. When patients with 
UCDs in our study were evaluated within the > 12 years vac-
cine-eligible subgroup, only patients with obesity had higher 
vaccination rates than patients without obesity. Although 
vaccination rates were estimated to be higher in patients with 
UCDs compared with children without UCDs, there was no 
propensity to be vaccinated in UCD groups, except in those 
with obesity.

In a prospective longitudinal cohort study conducted in 
the UK, symptom distribution was extensively analyzed in 
vaccinated versus unvaccinated children and adolescents 
aged 12–17 years. According to the study, when evaluat-
ing patients previously infected with SARS-CoV-2, most 
symptoms had lower prevalence in the vaccinated compared 
with the unvaccinated, in Delta and Omicron predominance 
[30]. Similarly, in our study, fever, diarrhea, and pneumoniae 
were seen at higher rates in the unvaccinated than in the vac-
cinated. However, surprisingly, the headache, sore throat, 
fatigue, and myalgia ratio was higher in the vaccinated 
than in the unvaccinated. This might be because COVID-
19 primarily manifests as flu-like symptoms rather than a 
lower respiratory tract infection in COVID-19-vaccinated 
individuals.

Studies are showing less severe outcomes of COVID-19 
after vaccination in adults [31, 32]. However, we could not 
encounter many pediatric studies investigating the relation-
ship between disease severity and vaccination. In a litera-
ture review and meta-analysis by Zheng et al., COVID-19 

vaccination was found to be protective against hospitaliza-
tion in adults [33]. Although Zimmerman et al.’s review 
indicated that the prevention of SARS-CoV-2 infection 
was not as strong an argument for vaccinating all healthy 
children as it was for adults, inpatients were found to be 
less frequently vaccinated in our study [34]. In Delen and 
Örtekus retrospective cohort study, which examined the 
population aged over 18 years, mortality was found to be 
lower in patients who had received a second dose of the 
Sinovac vaccine compared with unvaccinated patients [31]. 
No patients died on February 2nd, 2020, in participant cent-
ers in our study. We did not determine the disease’s sever-
ity; however, pneumoniae was found to be statistically more 
frequent in the unvaccinated group. Among the unvacci-
nated, oxygen support and PICU needs were also greater 
than among the vaccinated, although it was not statistically 
significant. When including only patients aged 12 years, 
pneumoniae, oxygen support, and PICU need were higher 
among the unvaccinated than in the vaccinated. However, 
we could not show statistical significance.

As a point prevalence study, it includes several limita-
tions. Considering the decreasing attitude regarding obtain-
ing PCR results for COVID-19 from suspected cases in our 
country, the disease prevalence was estimated to be more 
than was determined. Therefore, the numbers and results 
might not reflect actual values. Also, because 1-day moni-
toring was the only source of patients’ information, as per 
the nature of point prevalence studies, the clinical course 
of the patients could not be followed. Moreover, we did not 
determine symptom distributions within age groups because 
this was not our study’s primary goal, which was mainly to 
assess hospitalization and UCD rates, as well as vaccina-
tion status. However, the clinical presentation of COVID-
19 may vary among pediatric age groups. Lastly, variants 
of COVID-19 could not be analyzed in most centers. Even 
though in February 2022, Omicron was the leading variant 
for all cities in Turkey, as orally declared by the Turkish 
Health Minister, we could not determine variants in PCR 
analysis in most cities; clinical severity may differ among 
children infected with different COVID-19 variants. Despite 
its limitations, this study attempted to provide a snapshot of 
pediatric COVID-19 and the everyday activities of pediat-
ric infectious diseases specialists. Therefore, we believe this 
study’s goal was reached because it provided an overlook of 
COVID-19 in children.

In conclusion, the overall hospitalization rate on Febru-
ary 2nd, 2022, in pediatric patients with COVID-19 was 
approximately 25%, and 1.8% of the patients were admitted 
to the PICU. The most common symptoms of the patients 
were fever and cough, and the most common UCD was 
asthma. Fever and pneumoniae rates were lower in vacci-
nated children. Nowadays, with the increased accessibility to 



3240 European Journal of Pediatrics (2023) 182:3231–3242

1 3

COVID-19 vaccines, vaccination efforts against COVID-19 
should be enhanced, particularly for children with UCDs.
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