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Abstract

Background: Different aspects of coronavirus disease 2019 (COVID-19) in children have not been well understood so far.
Objectives: In this paper, we reported the clinical, Paraclinical, and epidemiological features of the hospitalized children infected
with COVID-19 in the southeast of Iran.

Methods: This cross-sectional study was conducted in six hospitals affiliated to Kerman University of Medical Sciences. All children
who were under the age of 15 years old hospitalized with acute respiratory infection from February 20 to May 14,2020, were included
in this study. Demographic characteristics, past medical history data, and disease-related data such as symptoms, signs, radiologic,
and laboratory data were collected.

Results: Of 97 hospitalized children with an acute respiratory infection, 13 cases (13.4%) had been diagnosed to be infected by COVID-
19. The mean (standard deviation) and median of age of the patients with COVID-19 were 68.0 (55.9) and 60 months, respectively.
Fever (n =11, 84.6%), cough (n = 8, 61.5%), respiratory distress (n = 5,38.5%), and gastrointestinal symptoms (n =5, 38.5%) were known
as the most common symptoms in patients with COVID-19. Frequency fever (84.6% vs 47. 6%, P=0.016) and respiratory distress (38.8%
vs 13.1%, P = 0.022) were significantly higher in patients with COVID-19 compared to non-COVID individuals. Frequency of admission
in the intensive care unit (38.5% vs. 27.4%, P = 0.668) and death rate (15.4% vs. 7.1%, P = 0.291) were higher in patients with COVID-19
compared to non-COVID-19 subjects, but there were no significant differences between the two groups in term of these variables.
Conclusions: A low proportion of children hospitalized with acute respiratory syndrome were infected by COVID-19. Most of the
children with COVID-19 recovered with supportive care with no need for any specific treatment.
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1. Background cent of hospitalized children due to respiratory infections.
Unlike other respiratory viruses like respiratory syncytial
viruses, the relative prevalence of coronavirus infections
does not decrease along with age. Also, the importance of
childrenin spreading the disease is still unclear. Adult data
showed that shortness of breath, acute respiratory distress
syndrome (ARDS), and death can also occur in children (2,

3).

Coronavirus disease 2019 (COVID-19), which was firstly
reported in Wuhan, China, in December 2019, became
widespread in other countries. Accordingly, it was de-
clared by the World Health Organization (WHO) as a pan-
demic on March 11, 2020. In Iran, the first case of the dis-
ease was reported in Qom on February 19, 2020, and after-
ward, this disease gradually spread to the other parts of

the country. According to the experiences of China and
some other countries, the disease is mild and is rarely as-
sociated with mortality in children. In this regard, the key
diagnostic point in this age group is epidemiological ex-
posure (1). Coronaviruses are isolated from four to six per-

Based on the recent reports, children show more gas-
trointestinal symptoms such as diarrhea, vomiting, and
abdominal pain compared to adults (4). Moreover, unlike
adults who are mostly affected by hospital contact, chil-
dren are more likely to be involved in home contact (5-
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8). Although the clinical symptoms are mild, they can be
known as a source of infection for adults (6). Also, mild
symptoms in children may make physicians ignore the in-
fection, which results in further disease spread.

2. Objectives

Given the fact that the disease is still novel and infor-
mation on its different aspects in children is little, this pa-
per aimed to report the clinical, paraclinical, and epidemi-
ological features of the hospitalized children affected by
COVIDA19 in the southeast of Iran.

3. Methods

Data obtained from all children under the age of 15
years old who were hospitalized with the symptoms of
acute respiratory infection were gathered from six hospi-
tals in Kerman Province, Iran, from February 20 to May 14,
2020. The hospitals included two teaching hospitals in Ker-
man City and four general hospitals in other cities of Ker-
man Province. Accordingly, respiratory tract infection is
defined as fever, cough, sore throat, and/or respiratory dis-
tress (9). Respiratory distress referred to summate a con-
glomeration of clinical features, including tachypnea, the
use of accessory muscles of respiratory, lower chest wall in-
drawing, grunting, hypoxemia, and cyanosis (10). Besides,
in this study, confirming the case for COVID-19 was per-
formed in terms of the WHO guideline (11). The patients
with positive nasopharyngeal PCR tests for the coronavirus
or those who had radiological criteria were considered in-
fected with COVID-19.

For each patient, demographic data such as age, sex,
and past medical history data such as underlying dis-
eases, antibiotics usage before admission, a history of rou-
tine vaccination, and influenza vaccination were collected.
Also, data were collected on the symptoms of respiratory
infection, including fever, cough, respiratory distress, and
gastrointestinal symptoms. Subsequently, a nasopharyn-
geal specimen was collected from each patient by a trained
health care worker. In this regard, nasopharynx sampling
was performed using a Dacron swab through the nose and
throat by rotating the swab in the nasopharyngeal area.
Then the samples were sent to the university central lab-
oratory for conducting real-time polymerase chain reac-
tion (RT-PCR) test using special transport environments.
Correspondingly, RT-PCR tests were performed using the
kit approved by the WHO to diagnose the novel coron-
avirus. Also, other laboratory data, including blood cell
count (WBC), lymphocyte and thrombocyte count, crea-
tine phosphokinase (CPK)level, and lactate dehydrogenase
(LDH) level, were collected.

Findings related to chest images, including computed
tomography scans and X-rays of patients, were reported
by an experienced radiologist. Interpretation and classifi-
cation of the patient’s radiological findings were also per-
formed using the guideline of the radiology association.
compatibility was based on the results of the CT scan of the
chest, according to the recommendations of the Iranian
consensus expert statement (12).

We obtained informed consent from the children’s par-
ents. Also, the study proposal was approved by the Ethics
Committee of Kerman University of Medical Sciences
on behalf of the National Ethics Committee of Iranian
Biomedical Research (ethics code: IR.KMU.REC.1399.009).

Atrained physician or a member of the study team col-
lected the patient’s data using a data collection form. The
data were then analyzed using SPSS version 20. The results
were presented using descriptive statistics as mean =+ stan-
dard deviation (SD) for continuous variables, and the num-
ber and percentage for categorical variables. Moreover,
chi-square and Fisher’s exact tests were employed to com-
pare the frequencies in different subgroups. A P value of
less than 0.05 was considered statistically significant.

4. Results

A total of 97 children under the age of 15 years old with
acute respiratory symptoms were hospitalized in Kerman
Province hospitals. Near 57% (n = 55) of the patients were
admitted to the general hospitals, and rest of them were
hospitalized in the teaching hospitals (n = 42, 43.3%). The
mean (SD) and the median age of the patients were 71.53
(62.0) and 57 months, respectively. Notably, forty-seven
percent (n = 48) of the patients were female, and 52 % (n
=50) of them were male subjects. Ninety-four percent (n=
91) of the patients had no similarities or suspected symp-
toms in their family history. Also, twenty-seven percent
(n = 26) of the children had an underlying disease. The
most common underlying diseases were pulmonary disor-
ders (9.2%) and immunodeficiency (3%). The routine vacci-
nation was completed on 96% (93) of the participants but
only 10% (n =10) of the subjects received the flu vaccine in
2019. Overall, 32% (n=31) of them had taken oral antibiotics
before hospitalization.

According to the WHO’s diagnostic criteria, 13.4% of
the patients (n = 13) had been diagnosed by COVID-19. Six
cases (6.2%) had positive RT-PCR results, and 9 cases (9.3%)
were diagnosed COVID-19 according to their lung radiolog-
ical findings (two patients with positive RT-PCR had radio-
logic involvements). Of nine patients with radiological cri-
teria for COVID-19, eight patients showed bilateral patchy
infiltration, and one patient showed the grand glass pat-
tern on lung CT scan. In the patients with positive RT-PCR,
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two cases had bilateral patchy infiltration on the CT scan.
The remaining RT-PCR-positive patients had normal lung
CT scans (Figures 1and 2).

Figure 1. Bilateral peripheral ground glass opacity in the chest CT scan of a 4-year-
old boy.

Figure 2. Bilateral segmental consolidation with ground glass opacity or other ab-
normalities (such as patchy infiltration and nodular pattern) in the chest CT scan of
an 11-month-old girl.

The mean (SD) and median of age of the patients with
COVID-19 were 68.0 (55.9) and 60 months, respectively. Six
patients with COVID-19 were under 5 years old, and 9 ones
(69.2%)were boys. Moreover, 11(84.6%), 8 (61.5),and 5 (38.5%)
patients with COVID-19 had a fever, cough, and respiratory
distress, respectively. Also, 5 (38.5%) patients had gastroin-
testinal symptoms, including diarrhea, vomiting, or ab-
dominal pain.

The frequency of antibiotic usage before hospitaliza-
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tion was significantly higher in non-COVID-19 subjects
(69.2% vs. 26.2%) compared to the patients with COVID-19
(P=0.004). Notably, there was no significant difference be-
tween the two groups in terms of gender, age, underlying
diseases, routine vaccination, and influenza vaccination (P
> 0.05) (Table 1).

Fever and cough with frequencies of 52.6% and 41.2%
were the most common complaints of all the patients, re-
spectively. The frequency of fever was significantly higher
in the patients with COVID-19 compared to the non-COVID-
19 patients (84.6% vs. 47. 6%, P = 0.016); however, there was
no significant difference in terms of cough among them.
More than 16% of all the patients had respiratory distress
that the frequency of respiratory distress was higher in
children with COVID-19 (38.5%, 5 of 13) than patients with
non-COVID-19 (13.1%, 11 of 84) significantly (P = 0.022). Ap-
proximately 24% of the patients had at least one of the gas-
trointestinal symptoms, and the frequency of these symp-
toms indicated no significant difference between the two
groups (P =0.179) (Table 1). Vomiting, abdominal pain, and
diarrhea with frequencies of 17.5%, 10.3%, and 6.2% were
found to be the most common gastrointestinal symptoms,
respectively.

Leukopenia, lymphopenia, and thrombocytopenia
were present in 19.6%, 33.0%, and 20.7% of all the patients,
respectively. Moreover, there was no significant difference
between the groups in terms of the above-mentioned vari-
ables (P > 0.05). Furthermore, 28.1% (n =27) and 13.7% (n
=13) of all the patients showed the abnormal level of LDH
and CPK, respectively. Also, the frequencies of abnormal
LDH (P = 0.735) and CPK (P = 0.160) showed no significant
differences between the two groups (Table 2).

Overall 56% (n = 54) of the patients received antibi-
otics during their time of hospitalization, and there was
no difference between the patients with COVID-19 and non-
COVID-19 patients (P > 0.05) (Table 1). Also, four patients
(31%) with COVID-19 received Chloroquine as an antiviral
drug.

The mean (SD) of hospitalization duration was 6.05
(4.96), 6.18 (4.79), and 6.02 (5.04) days in all patients, the
children with COVID-19, and the non-COVID-19 subjects, re-
spectively. There was no significant difference between the
two groups of patients in terms of hospitalization dura-
tion (P = 0.815). During the hospitalization period, 28.9%
of the patients were admitted in ICU who was 38.5% (n=5)
from the patients with COVID-19 and 27.4% (n=23) from the
non-COVID-19 patients (P = 0.668). There were two deaths
among COVID-19 patients. An 8-month infant had a devel-
opmental disorder and seizure, and another one was iden-
tified with chronic lung disease. Overall, the death rate
during the hospitalization period was 8.2% among all the
patients that showed no significant difference between the
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Table 1. Comparison of Demographic, Clinical Characteristics of Children with COVID-19 and Non-COVID Acute Respiratory Syndrome®

Variables Categories Total (N=97) COVID-19 (N=13) Non-COVID-19 (N= PValue
84)
Female 45 (46.4) 4(30.8) 41(48.8)
Sex 0.255
Male 51(53.6) 9(69.2) 43(51.2)
<5 51(52.6) 7(53.8) 44(52.4)
Age group, y 1.000
>5 46 (47.4) 6(46.2) 40 (47.6)
b Yes 26(26.8) 6(46.2) 20(23.8)
Underlying diseases 0.103
No 71(73.2) 7(53.8) 64(76.2)
Antibiotics use before Yes 31(32.0) 9(69.2) 22(26.2)
. 0.004
admission
No 66 (68.0) 4(30.8) 62(73.8)
Complete 93(95.9) 13(100.0) 80(95.2)
Routine vaccination 0.422
Incomplete 4(4.0) 0(0.0) 4(4.8)
Yes 10 (10.3) 1(7.7) 9(10.7)
Influenza vaccination 1.000
No 87(89.7) 12(92.3) 75(89.3)
Yes 51(52.6) 11(84.6) 40 (47.6)
Fever 0.016
No 46 (47.4) 2(15.4) 44 (52.4)
Yes 40 (41.2) 8(61.5) 32(38.1)
Cough 0.136
No 57(58.8) 5(38.5) 52(61.9)
Yes 16 (16.5) 5(38.5) 11(13.1)
Respiratory distress 0.022
No 81(83.5) 8(61.5) 73(86.9)
Yes 23(237) 5(38.5) 18(21.4)
Gastrointestinal symptoms 0.179
No 74(76.3) 8(61.5) 66(78.6)

*Values are expressed as No. (%).

bChronic lung diseases, immune deficiency disorder, developmental disorder, seizure.

patients with COVID-19 (15.4%) and the non-COVID-19 pa-
tients (7.1%) (P = 0.291) (Table 2).

5. Discussion

This study aimed to investigate the prevalence of
COVID-19 in children who were admitted with acute respi-
ratory symptoms in Kerman Province hospitals, southeast-
ern Iran, during the 2020 epidemic. In this regard, 97 chil-
dren were hospitalized with acute respiratory syndrome
from February 20 to May 14,2020. Out of them, thirteen pa-
tients were diagnosed as COVID-19 according to the criteria
of the World Health Organization. During the same period,
817 adults were admitted to the hospitals in this area who
were diagnosed to be infected by COVID-19. Severe involve-
ment and hospitalization have also been lesser in children
in other studies compared to adults (13). In a large study
performed in China, only 2.1 percent of the patients were
under 19 years old (14). Findings from other studies also
showed that children are less involved than adults and usu-
ally recover within 7 days (15).

There are several reasons why children are less likely
to have severe illness compared to adults. Explain-
ing, children’s T cells’ immune system works differently
against childhood pathogenic viruses, which has a cross-
immunity with different viruses. Besides, various vaccina-
tions that are given in childhood increase the strength of
immunity. The immune system of children is evolving and
still has not become as active as adults for self-attacking.
Moreover, virus receptors, like ACE, are different in chil-
dren and adults (16).

On the other hand, a low incidence of the disease in
children could be due to mild symptoms and lack of atten-
tion and identification of the patients. Also, false-negative
diagnostic molecular tests in children, closure of kinder-
gartens, and schools during an epidemic are known as the
other causes of the lowincidence of the disease in children
(15).

Out of 97 patients who were hospitalized due to acute
respiratory syndrome, 26 (27%) had an underlying disease.
Correspondingly, there was no significant difference be-
tween the two groups in this regard. The epidemic of
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Table 2. Comparison of Paraclinical Characteristics, ICU Admission, and Treatment Outcome of Children with COVID-19 and Non-COVID Acute Respiratory Syndrome®

Variables Categories Total (N=97) COVID-19 (N=13) Non-COVID-19 (N= PValue
84)

Yes 19 (19.6) 4(30.8) 15(17.9)

Leukopenia 0.276
No 78(80.4) 9(69.2) 69 (82.1)
Yes 32(33.0) 6(46.2) 26(31.0)

Lymphopenia 0.278
No 65(67.0) 7(53.8) 58(69.0)
Yes 20(20.7) 3(25.0) 17(20.2)

Thrombocytopenia 0.704
No 76 (79.3) 9(75.0) 67(79.8)
Yes 27(28.1) 4(333) 23(27.4)

LDH 0.735
No 69 (71.9) 866.7) 61(72.6)
Yes 13(13.7) 0(0.0) 13(15.5)

CPK 0.160
No 82(86.3) 11(100.0) 71(84.5)
Yes 28(28.9) 5(38.5) 23(27.4)

ICU admission 0.412
No 69 (71.8) 8(61.5) 61(72.6)

Antibiotic use during Yes 54(55.7) 7(53.8) 47(56.0) 0.8

admission 887
No 43(443) 6(46.2) 37(44.0)

Recovery 89(91.8) 11(84.6) 78(92.9)
Treatment outcome 0.291
Death 8(8.2) 2(15.4) 6(7.1)
Hospitalization duration
*Values are expressed as No. (%).
COVID-19 in the region began at the end of the acute respi-  than adults (4).

ratory illnesses season, resulting in a decrease in the acute
respiratory viral illness and a lower number of hospital-
ized patients. Because of the fear of infecting by a coro-
navirus, many patients with mild respiratory problems,
who had no underlying disease, preferred to not be admit-
ted to a hospital.

The history of antibiotic usage before hospitalization
was significantly lower in children who were ultimately di-
agnosed with COVID-19 compared to the other patients. In
thisregard, it could be potentially due to the low incidence
of bacterial infections such as otitis media and sinusitis
following COVID-19 (17). Another cause of the lower rate
of antibiotic use in children with COVID-19 may be due to
a more rapid progression of respiratory diseases than the
non-COVID-19 group.

Fever and cough were known as the most common clin-
ical symptoms. Fever was significantly higher in patients
with COVID-19 than in non-COVID-19 patients, and this find-
ing is consistent with other studies (14). Also, other symp-
toms, such as gastrointestinal symptoms, were not differ-
ent between the COVID-19 and non-COVID-19 patients. No
study compared the COVID-19 and non-COVID-19 patients
concerning their gastrointestinal symptoms, but in some
reports, children showed more gastrointestinal symptoms
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There was no significant difference between the COVID-
19 and non-COVID-19 patients in terms of laboratory find-
ings such as WBC, leukopenia, lymphopenia, thrombocy-
topenia, LDH level, and CPK level. The rate of leukope-
nia was observed more frequently in the COVID-19 patients
than non-COVID-19 ones. Although this difference was not
statistically significant, it might be due to the low num-
ber of patients in the COVID-19 group. The same pattern
was observed in regard to lymphopenia in our patients.
Notably, in a study, lymphopenia had been relatively com-
mon, and a high CRP level has been cited as a marker of the
disease severity in adult patients with COVID-19 (18, 19).

In this study, the most common findings in chest CT
scans of the patients with COVID-19 were bilateral patchy
infiltration, and only one patient had a view of the ground
glass opacity. In a similar study performed in the north
of Iran, grand glass appearance has been reported in 25%
of patients (8). Other studies in other countries have also
shown ground glass involvement in a small percentage of
children with COVID-19 (20).

Four (31%) patients with COVID-19 and 23 cases (27%) out
of non-COVID-19 patients needed special care in the inten-
sive care unit. There was no significant difference between
the two groups in terms of intensive care, antibiotic usage,
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and the need for oxygen, which is consistent with the re-
sults of similar studies (18). Also, four patients (31%) diag-
nosed with COVID-19 had received chloroquine as an antivi-
ral drug. Also, in other similar studies, a small percentage
of the patients received antiviral drugs (21).

In this study, the overall mortality rate was 8%. How-
ever, this mortality rate appears to be high, but due to the
epidemic of COVID-19 and the fear of hospitalization, most
of the patients were ill with an underlying disease. Out of
13 COVID-19 patients, there were two deaths. An 8-month
infant had a developmental disorder and seizure, and also,
another one had chronic lung disease. Although mortality
is low in children with the disease, it can occur in patients
with underlying diseases (22). The most important limi-
tation of this study was the low number of the included
patients. For a more detailed comparison, a larger study
should be proposed at the national level.

5.1. Conclusions

Compared to the adults, the incidence of COVID-19 is
lower in children hospitalized with acute respiratory syn-
drome. Severe complications of the disease and mortality
occur in those children with underlying diseases. Most of
the children with COVID-19 recover with supportive care
with no need for specific treatment.
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