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Abstract

Introduction: Coronavirus disease 2019 (COVID-19) is known as the most recent pandemic condition declared by the World Health
Organization (WHO). It is widely believed that this infection is less frequent and severe in children, but few mortality reports are
available in this age group population.
Case Presentation: We described nine pediatric patients with probable or confirmed COVID-19 who died due to disease complica-
tions. Their age ranged between seven months and 14 years. All had underlying diseases, and three of them had been hospitalized
before the COVID-19 diagnosis due to their previous medical conditions. Cough and respiratory symptoms were the most common
symptoms observed in these patients. Bilateral ground-glass opacities were common radiologic findings.
Conclusions: Although COVID-19 is less common in the pediatric group, all ages are vulnerable to this infection, and mortality may
occur, especially in patients with underlying diseases. We emphasize that children with underlying diseases and COVID-19 should
be hospitalized and monitored tightly during treatment.
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1. Introduction

Coronavirus disease 2019 (COVID-19) was first reported
in Wuhan, the capital of Hubei province, China, with the
presentation of severe fatal respiratory illness in Decem-
ber 2019. Studies showed that the pathogenic agent is
a novel coronavirus, named severe acute respiratory syn-
drome coronavirus-2 (SARS CoV-2). Soon, with dramatic
worldwide spread, the World Health Organization (WHO)
declared this condition a pandemic health emergency. To
date, with more than 1.5 million affected people world-
wide, a variety of respiratory and non-respiratory symp-
toms of this infection have been reported (1).

Fortunately, COVID-19 is less frequent and has a milder
clinical course in children. However, the infection has been
reported in all age groups even in the neonatal period. A
few reports and guidelines have been published to date,
demonstrating the epidemiologic and management pro-
tocols in children with COVID-19, of which almost none de-

scribed the mortality rate among this group (2, 3).
In this article, we describe a series of nine pediatric pa-

tients admitted to our hospital with a diagnosis of COVID-
19 as the cause of death. Although only two patients were
tested positive for SARS-CoV-2 PCR and considered as defi-
nite cases, based on the importance of COVID-19 mortality,
especially in children, the other patients were defined and
presented as probable cases.

2. Case Presentation

A total of 130 pediatric patients were admitted to Mofid
children’s hospital from February to May 2020 suspected
of or diagnosed with COVID-19 infection. Here, nine pa-
tients are reported with confirmed or suspected COVID-19
infection who died due to the complications of this dis-
ease. Patients’ clinical and paraclinical presentations are
summarized in Table 1. Also, medical management and
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paraclinical findings are categorized in Table 2. Based on
the national guideline for diagnosis and management of
COVID-19, suspected cases are defined as patients with the
presentation of dry cough, chills, or sore throat accompa-
nied by dyspnea with or without fever. The probable cases
are suspected patients with typical imaging findings in
chest CT scans (ground-glass opacities, bilateral or unilat-
eral peripheral chest infiltrations). Patients with positive
PCR for SARS-CoV-2 were considered as confirmed cases (4).
The chest CT scan cuts of five patients will be shown in Fig-
ures 1 to 5 later in the text. Despite the radiologic reports,
other chest CT scan cuts were not available at the time of
writing this article.

2.1. Cases 1, 2, and 3

Case 1 was a 14-month-old girl with Krabbe syndrome
and a history of seizure and recurrent pneumonia. She
was referred to our hospital with severe respiratory dis-
tress and cyanosis who had been intubated at a previous
medical center due to cardiopulmonary arrest. She had a
history of cough and increased respiratory rate a month
before admission. Based on chest CT scan findings, she was
diagnosed with COVID-19. Despite immediate initiation of
both anti-viral and antibiotic therapies, she passed away
with the clinical picture of ARDS and cardiogenic shock five
days after admission.

Case 2 was a two-year-old girl, a known case of mu-
copolysaccharidosis, visiting our emergency ward with
respiratory distress and knee swelling. The symptoms had
emerged five days before visiting the hospital. Chest CT
scan revealed multifocal, diffuse ground-glass opacities
and consolidations in both lungs; thus, she was admitted
to the COVID-19 ward. Even after hydroxychloroquine and
intravenous antibiotic initiation, oxygenation worsened
during her clinical course, necessitating invasive mechan-
ical ventilation (IMV). She finally expired with cardiac ar-
rhythmia and shock one week after admission.

Patient 3 was a nine-year-old boy with cerebral palsy
and controlled seizures. He was first presented with loss
of consciousness and respiratory distress that occurred on
the day of referral. Cardiopulmonary resuscitation was
performed before being referred to our hospital. At the
time of admission, he was on mechanical ventilation. Par-
ents stated a history of cough and myalgia in family mem-
bers 10 days ago. Chest CT scan findings were compati-
ble with the COVID-19 pattern. Soon after diagnosis, wide-
spectrum antibiotics and hydroxychloroquine were initi-
ated. Ultimately, six days later, the patient passed away sec-
ondary to cardiac arrest.
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Figure 1. Chest CT scan of Case No. 2 showing multifocal diffused ground-glass and linear opacities in both lungs; collapsed consolidation and air-bronchogram are visible.

Figure 2. Chest CT scan of Case No. 3 showing bilateral, mixed, multifocal, and peripheral ground-glass opacities and consolidations. Linear opacity is also seen.

Figure 3. Mixed multifocal and peripheral ground-glass opacities and round/linear consolidations in Chest CT scan of Case No. 4

Figure 4. Diffused, ground-glass opacities, and consolidation, besides bilateral pleural effusion and pericardial effusion in Case No. 5 with positive SARS-CoV-2 PCR

2.2. Cases 4, 5, and 6
Cases 4, 5, and 6 were all hospitalized in our center be-

cause of their underlying diseases. Case 4 was a 13-year-
old boy with hepatic failure and a history of close con-
tact with a suspicious person two weeks before symptoms
onset. Case 5 was a 14-year-old girl with extensive shot-
gun wounds, and Case 6 was a seven-month-old girl ad-
mitted with a complicated ventricular septal defect (VSD).
Case 5 was admitted and hospitalized in our center for

eight months. They had all experienced cough. The first
two cases also had gastrointestinal symptoms, and the
PCR tested positive for COVID-19. Except for patient 6 with
congenital heart disease, echocardiography showed no ab-
normality. Case 4 died with the picture of LOC and en-
cephalopathy one month after diagnosis. Cases 5 and 6
passed away two weeks after symptoms initiation, and the
results of DIC and cardiac arrhythmia with wide QRS com-
plex and bradycardia led to asystole, respectively.

Arch Pediatr Infect Dis. 2022; 10(4):e107644. 3
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Figure 5. Bilateral diffused ground-glass opacities and consolidation in Case No. 6 with VSD and heart failure

2.3. Cases 7, 8, and 9

Case 7 was a 17-month-old boy with complaints of fever,
non-purulent conjunctivitis, nausea, and vomiting four
days before admission. Chest CT scan showed periph-
eral ground-glass opacities in the upper and lower lobes
of both lungs. Also, he fulfilled atypical Kawasaki dis-
ease criteria and underwent IVIG transfusion. Fever dis-
appeared after IVIG administration. Echocardiography re-
vealed coronary artery involvement. He was discharged
from the hospital after recovery one week later. However,
two days after discharge, he was expired with the presenta-
tion of respiratory distress, cyanosis, and cardiac arrest at
home despite resuscitation operations delivered by emer-
gency service.

Two other patients presented with respiratory distress
and cough. Case 8 suffered from aplastic anemia, and the
last patient was a five-year-old girl with severe neurodevel-
opmental delay and swallowing problems, living in a nurs-
ing center. The caregiver of the last patients stated a history
of upper respiratory infection symptoms in some other
children in their centers. Case 8 died one week after hospi-
talization with the presentation of respiratory distress and
cardiac arrest. Eleven days after the beginning of the symp-
toms and four days after hospitalization, despite antiviral
initiation from the first day, Case 9 passed away with respi-
ratory failure and irreversible shock.

3. Discussion

By November 8, the COVID-19 pandemic caused >
49,000,000 infections and > 1,000,000 deaths globally.
Children in all age groups seem to be susceptible to this in-
fection although mortality rates were less than 1% in previ-
ous reports (5-7).

In this article, we presented nine children with proba-
ble or confirmed COVID-19 infection, admitted to our pe-
diatric tertiary center. Their age ranged between seven
months and 14 years. All had underlying diseases and three
of them were hospitalized at the time of diagnosis due to
their previous conditions. Only two of these patients had

positive RT-PCR for COVID-19 from nasopharyngeal sam-
pling. However, due to some limitations, we only had one
PCR sample for each patient, for whom radiologic findings
could not be explained with conditions other than COVID-
19. This finding is compatible with a previous report in our
country and could be explained by sampling errors or in-
adequate test sensitivity (8). Cough (55.5%) and fever (33%)
were the most common findings in their history. Chest CT
scans of our patients showed mostly ground-glass opac-
ities with both mixed or separated consolidations. Both
lungs were involved in all cases. Halo sign and reversed
halo sign were seen in the patient with positive RT-PCR for
SARS-CoV-19. Lymphopenia was observed in 45.5% of the pa-
tients. Also, Thrombocytopenia and elevated CRP were de-
tected in 33.3% and 77.7% of the cases, respectively. Most of
the cases (66%) eventually warranted invasive mechanical
ventilation for breathing support and oxygenation.

Case 7, a 17-month-old male with atypical Kawasaki dis-
ease presentations, died with symptoms of cardiac involve-
ment. In this case, echocardiography during hospitaliza-
tion showed no abnormalities, and he became symptom-
free after IVIG infusion. He was being managed with hy-
droxychloroquine for COVID-19. It seems that late-onset
cardiac involvement of COVID-19 or arrhythmogenic ef-
fects of hydroxychloroquine in this vulnerable patient
may have been the cause of death.

Patient No. 2 was a two-year-old child with MPS. Pa-
tients with this lysosomal storage disease are more suscep-
tible to chronic lung infections due to their chest defor-
mity and subsequent defective ventilation. This condition
would lead to more serious SARS-CoV-2 infection and less
compliance to COVID-19 complications. Also, due to the de-
formities of the oropharyngeal and laryngeal area, ventila-
tion supportive care was more difficult and demanded crit-
ical consideration.

Most pediatric cases with COVID-19 to date have been
reported from China, the United States, and Italy. For-
tunately, these groups account for less proportion of in-
fected population and mortality. Fever, cough, malaise,
and gastrointestinal manifestations were the main clini-
cal features of COVID-19 in children. In the report of the

4 Arch Pediatr Infect Dis. 2022; 10(4):e107644.
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United States, one-third of the pediatric cases were aged
15 - 17 years. Also, in this study, children less than one-
year-old age had the highest rate of hospitalization. Imag-
ing findings have not been described specifically in chil-
dren, although bilateral or unilateral involvement, includ-
ing ground-glass opacities or patchy infiltrations were pre-
viously reported in some articles. Studies in China, the
United States, and Italy showed that the mortality rate in-
creases with age substantially. Due to fewer reported cases
in patients under the age of 20, the exact etiology for these
findings needs to be clarified (9-15).

The low rate of positive SARS CoV-2 RT-PCR in this re-
port may be explained by the low sensitivity of this test.
Due to false-negative results of RT-PCR in the diagnosis of
COVID-19, several studies suggested chest CT scan for the
early detection of the disease. It seems that typical clinical
presentations with characteristic imaging findings could
confirm the diagnosis despite a negative RT-PCR test (16-19).

This study has some limitations, as mentioned before.
The lack of test availability and accuracy at the time of diag-
nosis is the most important limitation of this study. Also,
other confirmation tests such as antibody level measure-
ment were not available at that time. Today, with better
diagnostic facilities, more confirmed patients will be de-
tected.

At last, it should be considered that although the mor-
tality rate of COVID-19 is lower in children, it could lead
to serious conditions in patients with underlying diseases.
Also, hospital staff or caregivers could be potential infec-
tion carriers for hospitalized patients in medical centers.
In conclusion, we recommend that children and adoles-
cents with underlying diseases who are suspected or con-
firmed cases of COVID-19 should be hospitalized and vigor-
ously treated. Also, since medical management is not spe-
cific yet, tight monitoring of vital signs and multi-organ
functions must be considered according to their underly-
ing conditions during the treatment process.
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