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Background: COVID‐19 is an acute infectious respiratory disease caused by a novel coronavirus.
The World Health Organization (WHO) has declared the infection a global pandemic. The
incidence, severity, and prognosis of this disease are likely to be different in children compared
with adults. Herein we present 9 pediatric patients with COVID-19 infection in Iran.
Case Presentation: We present 9 pediatric cases of COVID-19 admitted to different hospitals
in Iran. Six patients were male. The youngest was two years old and the oldest one ten years.
All children had at least one infected family member. Fever, chills, myalgia, cough, tachypnea,
retraction, and crackle were common in all cases. None of our patients presented with diarrhea,
vomiting, or a runny nose. Three cases had leukopenia and lymphopenia. COVID‐19 RNA was
identified in three cases. In all cases, elevated C-reactive protein and erythrocyte sedimentation
rate were detected. Two cases had a high level of lactate dehydrogenase. All cases received
supportive care and antibiotic therapy and were discharged within six days with a good general
condition.
Conclusions: COVID-19 pneumonia prognosis is good in children with no underlying diseases.
Our patients recovered without the need for LPN/r, ribavirin, or mechanical ventilation.
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1. Introduction

he novel coronavirus, which was temporarily
named “2019 novel coronavirus (2019-nCoV),”
emerged in Wuhan, China. It is now commonly
known as the COVID-19. The first infected patient was admitted to Wuhan Central Hospital
on December 26, 2019, experiencing severe
respiratory syndrome along with fever, dizziness, and
cough. As of February 24, 2020, 79331 confirmed cases,
and 2618 deaths due to COVID-19 have been reported
worldwide (1). The occurrence rate is relatively low in
people 18 years old and younger (2.4% of all reported
cases) (2-3).
The incubation period of the COVID-19 is about 2 to 14
days and transmitted by respiratory droplets and close
contact. Reported illnesses have ranged from mild to
severe symptoms and, eventually, death (4). Significant
symptoms include fever, cough, shortness of breath,
pneumonia, and other respiratory tract involvement
complications. The clinical manifestation of pediatric
patients may be different from those of the adults, e.g.,
lack of diarrhea and runny nose in children.
According to the national guidelines, the diagnosis of
COVID-19 is confirmed by reverse-transcription polymerase chain reaction (RT-PCR) test from pharyngeal
swab samples and detection of lesions by chest CT-scan
(5-9). However, according to the experience of fellow
Chinese physicians, chest CT-scan had a sensitivity of
97% for diagnosing COVID-19—even superior to RT-PCR
(10). Although COVID-19 has no specific treatment up
until now, antibiotic and antiviral therapies in conjunc-

tion with respiratory and other supportive care are recommended to manage the cases.
As the literature on pediatric COVID-19 cases is limited, we believe that sharing the experiences of the management of pediatric COVID-19 cases from Iran may be
of interest to those involved in providing care for these
patients all over the world.

2. Case Presentations
Cases 1 and 2
Two 5-year-old twin boys developed fever, chills, myalgia, weakness, cough, tachycardia, tachypnea, retraction, and crackle in both lungs after attending a wedding
ceremony. They were admitted to the Taleghani Hospital in Chalus City, Iran (Table 1). They had no history of
underlying diseases. Their aunt and grandmother were
infected with COVID-19, too. The patients’ physical
examination of cardiovascular, abdominal, and neurological characteristics was normal. Elevated C-reactive
protein (CRP) and erythrocyte sedimentation rate (ESR)
were detected in both cases, and RT-PCR was positive.
Other laboratory data are presented in Table 2. At the
time of referral, the blood oxygen was 67%, as measured by pulse oximetry.
On the first day of admission, chest radiographs were
abnormal with air-space shadowing. Chest high-resolution computed tomography (HRCT) findings were patchy
consolidation with halo sign and ground glass appearance in both lungs (Figure 1). For their treatment, they
received supportive care and antibiotic therapy (Table 3).

Table 1. The signs and symptoms of 9 pediatric cases with COVID-19 infection
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Patients

Age (y)

Sex

Fever

Body temperature (°C)

Cough

Tachypnea

Patient 1

5

Male

Yes

39°C

Yes

Yes

Patient 2

5

Male

Yes

38.5°C

Yes

Yes

Patient 3

6

Male

Yes

38.7°C

Yes

Yes

Patient 4

4

Female

Yes

38.9°C

Yes

Yes

Patient 5

2

Female

Yes

38°C

Yes

Yes

Patient 6

3

Male

Yes

38.6°C

Yes

Yes

Patient 7

5

Female

Yes

39°C

Yes

Yes

Patient 8

4

Male

Yes

38.8°C

Yes

Yes

Patient 9

10

Male

Yes

38.8°C

Yes

Yes
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Figure 1. Chest CT-scan of the 5-year-old boy showing consolidation with halo sign in the inferior lobe of the left lung surrounded by ground
-glass opacities

After five days, their general condition improved, and
their fever, tachypnea, and retraction subsided gradually. The video clip of the chest HRCT is uploaded on the
website of the journal.

ble 2. The lactate dehydrogenase (LDH) test result of
the 2-year-old girl was 671 U/L. The patients had mild
hypoxemia with oxygen levels of 78%-90%, as determined by pulse oximetry.

Cases 3, 4, and 5

On the first day of admission, chest radiographs were
abnormal with air-space shadowing patchy consolidation with halo sign in both lungs. The 2-year-old girl
needed a pediatric intensive care unit, and nasal continuous positive airway pressure (NCPAP) was used
to improve her respiratory distress. All three patients
received supportive care and antibiotic and antiviral
therapy (Table 3). After 72 hours, the general condition of the patients improved, and their fever, tachypnea, and retraction subsided gradually. The video
clips of their chest HRCT were uploaded on the website of the journal.

A 6-year-old boy, a 2-year-old girl, and a 4-year-old
girl with fever, chills, cough, tachypnea, retraction, and
crackle in both lungs were hospitalized in Booali Sina
Hospital, Sari City, Iran (Table 1). They had no history of
underlying diseases. All cases had household contact
with another COVID-19 case. Their physical examination of cardiovascular, abdominal, and neurological
characteristics was normal. Their RT-PCR test results
were negative. Only the 6-year-old boy complained
of a headache. In all three cases, CRP and ESR values
were high. Their laboratory data are presented in TaTable 2. Laboratory results of 9 pediatric cases with COVID-19 infection

Patients

WBC (×103/ µL)

HGB (g/dL)

PLT (×103/ µL)

CRP

ESR (mm/h)

RT-PCR test

Patient 1

3.9

12.1

225

3+

54

Positive

Patient 2

4

11.9

211

2+

55

Positive

Patient 3

7.19

12.1

226

3+

77

Negative

Patient 4

4.9

12.9

251

3+

25

Negative

Patient 5

7.2

11.7

337

1+

28

Negative

Patient 6

15.2

13.8

442

2+

21

Positive

Patient 7

6

9.8

397

1+

71

Negative

Patient 8

7.1

10.6

426

3+

88

Negative

Patient 9

7.5

11.1

150

3+

17

Negative
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Table 3. Management and treatment of 9 pediatric cases with COVID-19 infection

Treatment

Patient 1

Patient 2

Patient 3

Patient 4

Patient 5

Patient 8

Patient 9

Antibacterial
therapy

Meropenem
Vancomycin
Chloroquine

Meropenem
Vancomycin
Chloroquine

Ceftriaxone
Levofloxacin
Chloroquine

Meropenem
Vancomycin
Chloroquine

Meropenem
Vancomycin
Chloroquine

Meropenem
Chloroquine

Meropenem
Chloroquine

Meropenem
Vancomycin
Chloroquine

Meropenem
Vancomycin
Chloroquine

Antiviral
therapy

Oseltamivir

Oseltamivir

Oseltamivir
Lopinavir &
Ritonavir

Oseltamivir
Lopinavir &
Ritonavir

Oseltamivir

Oseltamivir

Oseltamivir

Oseltamivir

Oseltamivir

Oxygen
therapy

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Noninvasive
continuous
positive airway pressure

No

No

No

Yes

Mechanical
ventilation

No

No

No

No

Noninvasive
continuous
positive
airway pressure

Intensive care
unit

No

No

No

No

Yes

Cases 6, 7, and 8
A 5-year-old girl, a 3-year-old boy, and a 4-year-old
boy were hospitalized in Bohlool Hospital, Gonabad
City, Iran (Table 1) with fever, chills, myalgia, weakness,
cough, tachypnea, retraction and crackle in both lungs.
They had no history of underlying diseases. Their physical examination of cardiovascular, abdominal, and neurological characteristics was normal. Elevated CRP and
ESR were detected in all of them. Table 2 presents their
laboratory data. The patients had mild hypoxemia with
oxygen levels of 90%-92%, as measured by pulse oximetry. COVID‐19 RNA was identified in the 3-year-old boy.
This patient had normal chest CT-scan despite positive
RT-PCR test. In other cases, the chest radiographs were
abnormal with air-space shadowing and patchy con-

Patient 6 Patient 7

solidation with halo sign in chest HRCT (Figure 2). They
received supportive care and antibiotic therapy (Table
3). Their general condition improved after three days,
and they were discharged on outpatient orders, but the
5-year-old girl was discharged two days after admission
with good general health. The 4-year-old boy was discharged seven days after admission.
Case 9
A 10-year-old boy who was in close contact with a COVID-19 patient was hospitalized in Ali Asghar Hospital,
Tehran city, Iran with fever, tachycardia, chills, myalgia,
weakness, cough, tachypnea, retraction and crackle in
is both lungs (Table 1). He had no history of an underlying disease. His physical examination of cardiovascu-

Figure 2. Chest CT-scan of the 3-year-old boy showing diffused consolidations and ground-glass opacities in both lungs.
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lar, abdominal, and neurological characteristics was
normal. The patient had elevated CRP and ESR levels.
Table 2 presents his other laboratory data. The patient
had mild hypoxemia with oxygen levels of 68%, as measured by pulse oximetry. The level of LDH and creatine
kinase (CPK) were high. On the first day of admission, his
chest CT-scans were abnormal with air-space shadowing patchy consolidation and ground glass appearance
in both lungs. The patient received supportive care and
antibiotic therapy (Table 3). He was discharged after 13
days with a good general condition.

3. Discussion
Herein, we reported nine 2-10 years old COVID-19
hospitalized patients from Iran. The incubation period in
our cases ranged between 2 and 14 days. Our patients
had no underlying diseases. Their common signs and
symptoms were fever, chills, myalgia, weakness, cough,
tachypnea, retraction, and crackle. All cases had household contact with COVID-19 cases. Although diarrhea
and runny nose have been reported in Chinese cases,
none of our patients experienced these symptoms, suggesting that the signs and symptoms in children may be
different from adults (1, 5, 9).
The mean duration of fever before admission was four
days, and almost all of them became afebrile after 48
to 72 hours. Furthermore, the general condition and respiratory status of the cases improved after 72 hours.
Improvement of our patients may be due to the relatively benign course of viral infection, antiviral therapy,
or management of probable bacterial superinfection.
Abnormal laboratory results include leukopenia, lymphopenia, and thrombocytopenia, elevated LDH, CPK,
procalcitonin, ESR, and CRP (1, 9). In our cases, leukopenia and lymphopenia were observed in only 3 cases despite their poor condition. Elevated ESR and CRP were
detected in all cases. We did not measure procalcitonin
in our patients, but in the study of Wei et al. 2020, elevated procalcitonin was shown (80%) in pediatrics with
COVID-19 infection, a condition not common in adults
(9). RT-PCR test result of 3 patients was positive. Still,
the rest of the cases had negative test results despite
one family member being RT-PCR positive, which could
be due to incorrect sampling or sensitivity of the test.
In the study of Liu et al. (2020), 366 children (≤16 years
of age) were hospitalized at three branches of Tongji
Hospital, Wuhan, China, for seven days. Previously six
children had been completely healthy. The most frequently detected pathogens were influenza A virus in

23 patients (6.3%), influenza B virus in 20 (5.5%), and
SARS-CoV-2 in 6 patients (1.6%). All six children had a
high fever, cough, and lymphopenia. One child was
admitted to the pediatric intensive care unit (ICU). All
patients were discharged within 5-13 days with a good
general condition (11).
Chest x-ray and HRCT findings in children with COVID-19 pneumonia may be similar to those of adults (10).
All of our cases had abnormal findings in chest imaging,
and most were mild to moderate. Based on our experience, diagnostic criteria, and condition of patients with
COVID-19 pneumonia were relatively compatible with
chest HRCT abnormality.
Most of our patients were treated with supportive
management, including administrating oxygen, nebulizing with β2-agonist, using proper antibacterial therapy,
hydroxychloroquine, and oseltamivir. In one study, 40%
of the patients had a coinfection; so, empirical antibiotics were used (11).
Only LPN/r was added to the treatment protocol of
two patients who did not tolerate it for more than two
days. None of our patients were given ribavirin. Two
cases needed pediatric intensive care unit, and NCPAP
was used to improve their respiratory distress. Almost
all of our patients were discharged within six days with
a good general condition, no respiratory distress, and no
need for oxygen. Obviously, no mortality occurred in our
cases.

4. Conclusions
The prognosis for COVID-19 pneumonia is good in children with no underlying diseases. None of our patients
presented with diarrhea, vomiting, or a runny nose.
Appropriate supportive care, antibiotics, and antiviral
therapy were the key to the patients’ recovery. Our patients recovered without the need for LPN/r, ribavirin,
and mechanical ventilation.
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