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 Background: There is little data on the mortality rate and severity of 
COVID-19 infection among pediatrics. This knowledge is particularly 
significant because pneumonia is the main underlying cause of death in 
children worldwide. This systematic review and meta-analysis aims to 
evaluate the mortality rate of COVID-19 in the pediatric population in Iran. 

Methods: A systematic review and meta-analysis of the publications was 
conducted based on the PRISMA guidelines to search for COVID-19 child 
mortality. PubMed, Google Scholar, Embase, Medline databases, and 
Persian database were searched for publications on pediatric COVID-19 
infections published in Iran with a focus on mortality in children with 
COVID -19 infection in Iran between January 1

st
 to April 30

th
, 2021. 

Articles representing at least one Pediatric with and without comorbidities, 
COVID-19 infection, and informed outcomes were examined. 

Results: Eight studies including three case series, and five retrospective 
cross-sectional studies altogether representing a total of 238 pediatric 
patients with COVID-19 were included in this meta-analysis. Of this 
population, 14 patients had died. In this study, the mean age of the study 
sample was 6.7 years. The mortality rate among children hospitalized with 
COVID-19 was 9% (95% CI 0.055-0.146). Also, children with 
comorbidities had a higher risk of COVID-19 related mortality. 

Conclusion: Unlike adults, most infected children are asymptomatic and 
are not usually hospitalized. Children with underlying conditions are at 
increased risk of severe COVID-19 related mortality than children without 
underlying illness. More attention should be paid to children with 
comorbidities and children of young age. 
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Introduction 

evere Acute Respiratory Syndrome 

Corona Virus 2 (SARS-COV2) 

infection is accountable for the new 

coronavirus infection (COVID-19) and the 

famous pandemic of the time. It was first 

initiated at Wuhan in December 2019.
1,2

 The 

outbreak of SARS-COV-2 has been 

announced as a global public health 

emergency by the World Health Organization 

(WHO).
3
 COVID-19 mainly targets the 

respiratory tract and lungs and the most 

typical presentations of the infection involve 

fever, fatigue, dyspnea and dry cough, 

however gastrointestinal presentations may 

also be prevalent.
1,4

 Therefore COVID-19 has 

a more variable clinical period than the 

common cold.  COVID-19 is directly 

transmissible from person to person via 

respiratory droplets and possibly manipulates 

the ACE2 receptor to infect humans.
5
 

COVID-19 appears to be less threatening in 

pediatric patients and is associated with 

milder symptoms than in adults.
6
 Numerous 

studies have demonstrated that pediatrics and 

adolescents comprise a small ratio of the 

verified case.
7
 Nevertheless, the infection 

course in pediatrics can be indistinct, with the 

most typical clinical symptoms and signs 

being fever, sore throat, and headaches.
8
 On 

the other hand, it has been speculated that 

asymptomatic pediatric carriers may play a 

role in maintaining virus circulation in the 

society. The varied status of immune 

competence may account for the differences 

in the clinical manifestation and prevalence of 

COVID-19 infection in children and 

adults.
9,10

 A more distinct feature seen in 

children with COVID-19 is referred to as 

“Multisystem Inflammatory Syndrome 

associated with COVID-19 (MIS-C)” or 

“Pediatric inflammatory multisystem 

syndrome (PIMS)”.
11

 The clinical 

presentations of MIS-C and PIMS-TS are 

both distinguishable from one another while 

resembles other inflammatory syndromes, like 

Kawasaki disease, which is a toxic shock 

syndrome.
8
 Children with MIS-C more 

usually tested positive for COVID-19 

antibody than for the actual virus via 

nasopharyngeal real-time reverse transcription 

polymerase chain reaction (rRT-PCR) assay. 

Inspite of the lack of absolute knowledge on 

the pathogenesis of COVID-19, immune 

misdirection is thought to precipitate viral 

proliferation and tissue injuries.
12

 Thus, early 

detection and control of PIMS are essential to 

minimize the risk of long-term consequences, 

morbidity, and mortality.
13

 

Although the prodromal period is more 

often less serious, fatal SARS-CoV-2 

infection with acute respiratory distress 

syndrome (ARDS) and multiple organ failure 

is still very likely.
14

 Immune compromising 

conditions like diabetes, cardiovascular 

disease and hypertension are known to trigger 

severe SARS-CoV-2 infections and related 

mortality.
5,15,16,8 

Although prior investigations 

have documented pre-existing comorbidities 

as key  determinants for severe COVID-19 in 

adults, this is yet to be confirmed in the 

pediatric population with regards to 

comorbidities and related SARS-CoV-2 

outcomes.
8
 Numerous analytical studies on 

SARS-CoV-2 disease in children report 

varied results in terms of clinical 

manifestations, mortality and infection rates 

unlike in adults. Acute disease in pediatrics 

and adults generally manifest in a similar 

manner with severe pneumonia marked by 

respiratory distress, blood oxygen saturation 

less than 92%, and septic shock. These 

patients require mechanical ventilation, 

immunomodulatory regimens and treatment 

with antivirals.  

Despite many investigations on children, 

little is known about the prevalence and 

features of fatality among children in Iran. 

Although several studies in Iran, have studied 

children with SARS-CoV-2 and fatal 

outcomes, there exists limited data on the 

demographics and clinical characteristics of 

children infected with COVID-19. This 

systematic review and meta-analysis was 

conducted to evaluate and estimate the 

S 
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mortality rate in hospitalized pediatric 

patients with COVID-19 Infection in Iran. 

Materials and Methods 

Search Strategy: The main purpose of this 

Systematic Review and Meta-Analysis study 

was the estimation and characterization of 

mortality rate in hospitalized pediatric cases 

with SARS-CoV-2 infection in Iran. In 

particular, the primary analysis focused on 

age, clinical manifestations, and outcomes of 

children with COVID-19. For this, databases 

such as Web of Sciences, Scopus, 

PubMed/Medline, Embase, Iranian Scientific 

Information Database (SID), and IranMedex 

were searched for both English and Persian 

language articles published from January 1
st
, 

2020 until April 30
th

, 2021. 

After searching for the relevant words in the 

Medical Subject Headings (MeSH) database, 

finally, the keywords like “COVID-19”, 

“SARS-CoV-2”, “novel coronavirus”, and 

“coronavirus” and “child”, “children” 

“pediatric”, “paediatrics”, “teenage”, 

“adolescent”, “infant”, and “newborn” were 

typed to retrieve articles related to COVID-19 

infection. To obtain articles pertaining to 

COVID-19 infection in pediatric patients, the 

terms “mortality”, “death” and “dying”, 

“fatality” “rate” were queried along with the 

coronavirus search. In order to extract articles 

possibly missed by our systematic search, 

Google Scholar was queried for articles on the 

mortality associated with SARS-CoV-2 

infection in pediatric patients. References 

were scrutinized with mendeley software 

(version 1.19.8) which was also used to omit 

duplicates. The systematic literature search was 

done in agreement with the Preferred Reporting 

Items for Systematic Reviews and Meta 

Analyses (PRISMA) guidelines to improve 

comprehensibility and clarity of reporting. 

Inclusion Critetia: Articles reporting 

pediatric patients with COVID-19 and its 

outcomes and articles depicting the outcomes 

and severity of COVID-19 infection in pediatric 

patients was retained. In addition we gathered 

case-control, case reports, cross-sectional 

studies, case series, and letters to the editors that 

included clinical, laboratory and imaging of 

pediatric patients infected with COVID-19. 

Exclusion Criteria: The exclusion criteria 

are as follows: 1) articles not stating pediatric 

outcome; 2) only adult studies; 3) systematic 

reviews, meta-analyses, and pre-existing 

reviews were excluded, just original articles 

were included; 4) articles with patients 

without confirmed diagnosis of SARS-CoV-2; 

5)basic science investigations; 6) clinical 

recommendations, discussions, and guidelines; 

7) clinical presentation studies 8) studies not 

reporting comorbidities 9) articles which data 

on the comorbidity was indistinguishable 

from adult comorbidity data; and 10) studies 

on other coronavirus.  
Data Extraction: Eventually, studies that 

stated the outcome of children with COVID-
19, from any part of Iran referring to clinics, 
hospitals, or neonatal intensive care units 
(NICU) were extracted. The collected data 
consisted of the number of patients, 
outcomes, demographics, signs and 
symptoms, imaging results, laboratory 
markers, and medications. Risk of bias for 
observational studies was eliminated through 
the quality assessment tool published by the 
National Institute of Health and in order to 
avoid any form of bias, data was assessed 
independently by at least two investigators 
and the disagreements were resolved by a 
third researcher. Then, the following 
information was extracted: first author name, 
date of publication, Study type, city, total 
number of COVID-19 Infection, number of 
mortality, median age and gender of affected 
children (Table 1). Also the study aim, number 
of COVID-19 infections without comorbidities, 
number of COVID-19 with comorbidities, type 
of comorbidities in patients who died, and the 
overall prevalent comorbidities was sorted from 
the literature (Table 2). 

Statistical Analyses: All statistical 

calculations were performed using 

Comprehensive Meta- Analysis (CMA) 

software version 2.0 (Biostat, USA). 

Random-effect model meta-analysis was  
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Table 1. Summary and Characteristics of the Eight Studies Included in This Systematic Review and Meta-Analysis 

Study Study type City Total number 
COVID-19 Infection 

(n = 236) 

Mortality 
(N = 14) 

Median age Male 
n = (%) 

Female 
n = (%) 

Mamishi 2020
17

 Cross-sectional Qom 24 3 6 11(46%) 13 (54%) 
Mamishi 2020

12
 Retrospective Tehran, Qom and Mazandaran 45 0 7 24 (53%) 21 (47%) 

Eghbali 2020
18

 Case series retrospective Tehran 4 1 11 4 (100%) - 
Shahbaznejad

13
 Cross-sectional Mazandaran 100 4 104.63 ± 79.14 months (8.6) 57 (57%) 43 (43%) 

Soltani 2020
10

 Cross-sectional Hamadan and Kurdistan 30 1 5.8 14 (46.7%) 16 (53.3%) 
Esmaeeli 2020

19
 Case series Mashhad, Tehran, Gorgan 7 (4 infants) 2 (9M, 

14Y) 
9 months 5 (71%) 2(29%) 

Rahimzadeh 2020
20

 Case Series Sari, Gonabad, Mazandaran, 
Tehran, Mashhad 

9 0 4.9 6 3 

Mehrvar 2021
21

 Cross-sectional Tehran 17 3 9.17 ± 1.5 10 7 
 

Table 2. Comorbidities: Summary of Articles Identified in this Systematic Review and Meta-Analysis 

Study Study Aim No comorbidities 
(n) 

Comorbidities 
(n) 

Kind of comorbidities in 
death patients (n) 

Kind of comorbidities overall 

Mamishi 2020
17

 Evaluate the epidemiological, 
clinical, and radiological and 

laboratory findings 

24 - 3 Is not mentioned 

Mamishi 2020
12

 Definition for MIS-C 39 6 0 acute lymphocytic leucaemia, chronic kidney disease, 
underlying seizur disorder, cerebral palsy, cardiovascular 

disease and Budd–Chiari 
syndrome were present in six (13%) patients 

Eghbali 2020
18

  2 2 Aplastic Anemia 1 Aplastic Anemia 1 
cyanotic congenital heart disease 1 

Shahbaznejad 
13

 Clinical Characteristics and 
Outcomes of COVID-19 

96 4 Chronic renal failure 2 
Down syndrome with 

cerebral palsy 1 
Obesity 1 

Underlying Diseases. Among 4 died patients, 2 children 
had chronic renal failure, another one was a Down 

syndrome with cerebral palsy, and the last one suffered 
from morbid obesity (16 years, weight 95 kg), 

Soltani 2020
10

 The clinical, laboratory, and 
radiological 

23 7 Fulminant pneumonia 1 Among all the cases, 23 (76.6%) cases did not have 
any underlying predisposing conditions, and 7 cases had 
a Underlying Diseases include: Chronic kidney disease 1 

immunocompromised condition 4 Cerebral palsy 2 
Esmaeeli 2020

19
  0 7 2 All children with Congenital Heart Diseases 

Rahimzadeh 2020
20

 The incidence, severity, and 
prognosis of this disease are 

likely to be different in 
children compared with adults 

9 0 - - 

Mehrvar 2021
20

  0 17 Burkitt lymphoma 1 
Osteosarcoma 1 

Acute lymphoblastic 
leukemia 1 

All pediatric patients with cancer 
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utilized to calculate the mortality rate of 
infected pediatrics with COVID-19, and 
binomial distribution to calculate standard 
error in each study. A random effects model 
was chosen due to the probable variation in 
study samples resulting in outcomes 
differences due to comorbidities.  

Heterogeneity in the results of various 
investigations was analyzed using a Chi-
squared-based Q-test with a significance level 
of P < 0.1 and I2 statistics with  
values > 75% as significant heterogeneity. 
Moreover, the effects of factors affecting 
possible heterogeneity and comorbidities in 
the mortality rate of children infected with 
COVID-19 were evaluated by a moment-
based meta-regression model. A visual 
inspection of the funnel plot helped assess 
potential publication bias. Moreover, Egger’s 
test was done to evaluate the statistical 
publication bias, in which P < 0.05 was 
considered statistically significant. If the 
publication bias tests showed bias existed, the 
Duval and Tweedie ‘‘trim and fill’’ method 
was used to adjust for the bias.  

Results 

Study Patient Characteristics and mortality 

rate: Our search recognized eight articles 

published from January 1
st
, 2020 to April 30

th
, 

2021. After removing duplicates and filtering 

from the titles and abstracts, 34 studies were 

assessed for eligibility. The full texts of the 

remaining 34 articles were reviewed for the 

presence of pediatric study sample who had 

SARS-CoV-2 disease with evident outcomes. 

Articles without reported patient outcomes 

were excluded from our study. Finally, eight 

articles were included in this review with a 

total sample size of 238 pediatric patients 

with laboratory-confirmed SARS-CoV-2 

infection. Among these studies, about  

43 cases had at least one underlying 

comorbidity (Table 2). Also, one article 

included in this review was on children with 

MIS-C total sample size of 45 participants 

(Figure 1) A PRISMA flow diagram 

demonstrating the systematic search is 

illustrated (Figure 1). The results focused on 

demographics, clinical data, and outcomes. 

Based on gender, 105 (44.5%) were female 

and 131 (55.5%) were male of 238  

SARS-CoV-2 infected children with a mean 

age of 6.7 years. About 14 of the 236 patients 

included in this meta-analysis died while 

being infected with SARS-CoV-2. We 

obtained a total mortality ratio of 9% (95% CI 

0.055-0.146) (Figure 1) recruiting a random-

effects model to examine the mortality rate of 

COVID-19 among children with or without 

comorbidities.  

 

 
Figure 1. Forest Plot for Mortality Rate of Pediatric Patients Infected with COVID-19 
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Figure 2. The Funnel Plots of Publication Bias for Mortality Rate of Pediatric Patients Infected with COVID-19 

 

Evaluation of effects of comorbidities on 

mortality of COVID-19 Infection in 

pediatrics: Among the 236 pediatric patients 

with COVID-19 infection about 43 pediatrics 

with severe COVID-19 associated mortality 

had comorbidities. Also, 11 of these patients 

with comorbidities died. It is important to 

note that only 8 studies examined COVID-19-

associated deaths. Typically, children who 

died from severe COVID-19 had 

comorbidities such as aplastic anemia, 

chronic renal failure, down syndrome with 

cerebral palsy, obesity, pulmonary 

hemorrhage, electrolyte pneumonia, 

congenital heart diseases, and cancer 

including burkitt lymphoma, osteosarcoma, 

acute lymphoblastic leukemia. In two of the 

studies all patients were found to have 

comorbidities. Another study reported heart 

disease in all 7 cases with two incidents of 

deaths. A study included 17 cancer patients 

with 3 deaths. We intended to examine the 

likely association between specific 

comorbidities and the risk of severe SARS-

CoV-2 manifestations. We found different 

comorbidities accounting for the death in 

pediatric patients and no specific comorbidity 

was found to increase the mortality risk 

among COVID-19 infected patients although 

we found that CHD had a more prominent 

role in raising the mortality risk. However, 

more case-controlled, well-defined 

investigations are required to examine the link 

between other comorbidities on the severity 

of COVID-19 manifestations (Table 2). 

Publication Bias: The Begg‟s and Egger‟s 

linear regression tests were applied to test the 

potential publication bias for literature on 

mortality rate of COVID-19 infected 

pediatrics. As shown in figure 2, the shapes of 

the Begg‟s funnel plot did not show any 

evidence of publication bias in the current 

meta-analysis. Moreover, the Egger‟s tests 

did not show an evidence of publication bias 

on a statistical level (PBegg‟s = 0.058; 

PEgger‟s = 0.698), indicating that our pooled 

data were statistically robust and reliable. 

Discussion 

COVID-19 infection is seldom fatal in pediatric 

population (< 18 years old), but quantifying the 

risk of deaths related to COVID-19 can be 

difficult because they are usually asymptomatic 

or portray mild signs and symptoms. 

These values are imperative for making 

decisions on vaccinations and prevention 
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strategies for the pediatric population. 

Determining the children at risk of severe 

disease and deaths from COVID-19 infection 

is essential in guiding clinicians, families, and 

policy-makers in terms of future prevention, 

school attendance, novel medicinal agents 

and, vaccine prioritization.
22

 

In our study, we found a mortality rate of 9% 

among the pediatric population with COVID-19 

infection in Iran. However, our sample size was 

small and consisted of symptomatic children 

who were hospitalized. In the study led by 

Karimi et al. which assessed pediatric mortality 

rate since the outbreak of COVID-19 in Iran 

until March 05, 2020 revealed a total of more 

than 3500 confirmed cases and approximately 

3.3% deaths.
23

 

Studies so far have reported varying 

degrees of pediatric mortality associated with 

COVID-19. Smith et al., in his study 

evaluated deaths in children and young people 

in England during the first round of the 

pandemy. His study reported a very low rate 

of mortality, stating that 99.995% of the 

children with a positive SARS-CoV-2 test 

survived. The study explained that COVID-

19-related deaths in children older than  

10 years, Asian and Black ethnicities and with 

comorbidities were over-represented in 

general. Their findings did highlight the 

significance of underlying comorbidities as a 

major risk factor of mortality.
22

 Bhopal et al., 

reported 80 deaths in children aged 0-14 years 

in a population of 137,047,945, resulting in a 

mortality rate of 0.06 per 100,000 

populations.
24

 American Academy of 

Pediatrics assessed COVID-19 case fatality 

rate in 42 states of USA, reporting mortality 

rates at 0-0.23% as of 22 October 2020.
25

 

Ahmed et al., in a systematic review 

evaluated MIS-C in COVID-19 infected 

children demonstrating that only 11 deaths 

(1.7%) were reported among 662 patients who 

fulfilled the MIS-C criteria. Pudjiadi et al., 

reported as of December 21, 2020, there were 

35,506 suspected cases of children with 

SARS-CoV-2 in Indonesia. In total, there 

were 522 deaths, with a case fatality ratio 

(CFR) of 1.4.
27

  

On the other hand, the study by Dewi et al. 

reported a high mortality among pediatrics 

with a positive COVID-19 PCR test. Their 

study showed that 40% of children with 

COVID-19 had fatal outcomes. The 

proportion of COVID-19-associated deaths in 

their study is significantly higher compared to 

other studies. Also, they observed a higher 

proportion of deaths in patients aged >10 years 

with severe symptoms on admission.
28

 In our 

study patients often presented with one or 

more pre-existing underlying chronic diseases 

that influencing their prognoses and mortality. 

It seems that the children who died of 

SARS-CoV-2 were more likely to be older 

children, indicating the increasing trend in terms 

of risk with age. Usually, neonates infected with 

COVID-19 had a favorable outcome.
29

 

In addition, our investigation is subject to a 

high grade of study heterogeneity due to the 

small sample size in the studies included. 

Furthermore, given the vast amount of 

literature published SARS-CoV-2 infection in 

a short time, some studies may have 

incorporated data from the same participants. 

Thus, we cannot be sure that patient data were 

not copied in our study.
8
  

Various therapy regimens including 

antivirals, interferon, and hydroxychloroquine 

therapies have been tested on the pediatric 

population but at present, there exists no 

single study demonstrating the superiority of 

one regimen over the other. Besides, the virus 

is presumed to have milder effects on the 

pediatric population. As the management of 

SARS-CoV-2 has advanced, information on 

the use of steroids, intravenous 

immunoglobulin, and low-molecular-weight 

heparin for prophylaxis of thrombosis was not 

very common in the early stages of the 

pandemic, meaning there was no specified 

treatment for SARS-CoV-2. This mandates 

strategies for infection prevention and control, 

particularly in the pediatric with chronic 

illnesses who may require multiple 

hospitalizations.
28

 In contrast, some studies 
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have reported good health status in children 

with chronic underlying diseases and in 

people undergoing immunosuppressive 

therapy30, which may be due to more care 

services.
30

 Another reason for the high 

mortality rate in our study can be attributed to 

ethnicity. Previous studies have shown that a 

higher proportion of Asian and black children 

died from causes other than COVID-19 

although deaths were still very rare. Ethnic 

differences may be due to biological talent 

and / or access to care.
31,32

 

In our manuscript, children with 

underlying diseases are at higher risk for 

severe COVID-19 infection and related 

deaths. In particular, child deaths resulting 

from severe COVID-19 also had 

comorbidities such as aplastic anemia, 

thrombocytopenia, pulmonary hemorrhage, 

renal failure, electrolyte imbalance, obesity, 

and so on. Further studies are needed to 

improve the estimation of the mortality rate 

and investigate common comorbidities 

leading to death in children with COVID-19. 

Conclusion 

To our knowledge, this is the first systematic 

review and meta-analysis estimating the 

mortality rate of COVID-19 infection among 

pediatric patients with comorbidities or 

without comorbidities in Iran.  

Most children with SARS-CoV-2 infection 

were asymptomatic and undiagnosed, but the 

data in our study assessed symptomatic 

children, and most had an underlying illness. 

Our study highlights the high mortality rate in 

pediatric patients with positive SARS-CoV-2 

PCR tests in Iran. These results could be 

attributed to having comorbidities alongside 

SARS-CoV-2 infection. However, more 

studies are needed to estimate the mortality 

rate and also investigate the effects of 

comorbidities on the mortality rate in 

pediatrics infected with SARS-CoV-2. 
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