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Commentary

Introduction

Novel coronavirus 2019 causing coronavirus disease 
(COVID-19) was announced as a pandemic by the 
World Health Organization (WHO) on March 11, 2020.1 
The virus has been known as severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). COVID-19 
has infected >200 000 patients worldwide, out of which 
>8000 have died.2 In the United States, >10 000 
patients have been infected with SARS-CoV-2 causing 
>150 deaths as of March 19, 2020.3 Even though elderly 
population with comorbidities are at higher risk of mor-
bidity and mortality, the pediatric population has been 
relatively spared in showing severe manifestations, 
complications, or mortality.4 In this commentary, we 
have compiled available evidence in the pediatric popu-
lation based on published literature.

Methods

We searched published articles through PubMed with 
search terms such as novel coronavirus, COVID-19, 
SARS-CoV-2, 2019-nCoV along with child, children, or 
pediatric. We searched articles from January 1, 2020, 
through March 19, 2020. A total of 62 studies were 
retrieved. Articles were screened for common clinical 
presentations, diagnostic testing in form of laboratory 
and radiological features along with treatment and com-
plications. Salient features from these studies have been 
described below.

Results

Epidemiology and Clinical Features

The first reported case of pediatric COVID-19 was in 
Shenzhen, China, on January 20, 2020.5 So far, 2 large 
studies have been published describing characteristics 
of COVID-19 in children.6,7

Dong et al studied 2143 children younger than 18 
years of age based on history of exposure and symptom-
atology in the Hubei province area of China.7 Of the 731 
laboratory-confirmed cases of SARS-CoV-2 infection, 
the median age was 10 years. Boys were more com-
monly affected in 57.5% (n = 420) of cases than girls, 
42.5% (n = 311). Close to 13% (n = 94) patients were 
asymptomatic and a majority (43.1%) had mild symp-
toms as defined by upper respiratory tract infection. 
Around 41% (n = 300) of children reported moderate 
symptoms such as pneumonia, fever, and cough but no 
hypoxia. Only 2.5% (n = 18) children had severe infec-
tion as classified by hypoxia, and 0.4% (n = 3) children 
were classified as having critical infection. The children 
in the critical case category were defined as respiratory 
failure in the form of acute respiratory distress syndrome 
and a combination of systemic dysfunctions such as 
encephalopathy, shock, myocardial injury, heart failure, 
coagulation disorder, or acute kidney injury.

In a second largest study by Lu et al involving 171 
children younger than 16 years of age with laboratory-
confirmed SARS-CoV-2 infection, median age was 6.7 
years (range 1 day to 15 years) with male preponderance 
(104 [60.8%] boys vs 67 [39.2%] girls).6 Fever 
(>37.5°C) was shown to be present only in 71 (41.5%) 
children at any time during the illness, and temperature 
of >39°C was only seen in 16 (8.8%) children. Cough 
was present in 83 (48.5%) children, and pharyngeal 
edema was seen in 79 (46.2%) children. The most com-
mon presenting diagnosis was pneumonia in <1 year 
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age group and upper respiratory tract infection in 1 to 5 
years age group. About 14 (52%) children in the age 
group of 6 to 10 years and 12 (44%) in the age group of 
11 to 15 years were asymptomatic. Overall, 27 (15.8%) 
children were asymptomatic. Only 3 (1.7%) children 
required admission to intensive care unit and invasive 
mechanical ventilation. All these 3 patients had preexist-
ing conditions such as hydrocephalus, intussusception, 
or active chemotherapy for leukemia. Although very 
commonly seen in adults with COVID-19 illness, 
hypoxia (oxygen saturation <92%) was present only in 
4 (2.3%) children during their hospitalization.

A few case reports have described COVID-19 char-
acteristics in the neonatal population.8-10 Zhu et al 
described a case series of 10 neonates born to mothers 
infected with SARS-CoV-2.8 Of the 10 neonates, 6 were 
preterm and 4 were full term. Six neonates had shortness 
of breath, 2 had fever, 1 showed tachycardia, 1 had vom-
iting, and 1 had pneumothorax. Total of 9 neonates sur-
vived, and one died. However, vertical transmission of 
SARS-CoV-2 could not be confirmed. It should be noted 
that all the neonates were tested negative for 2019-nCov 
when tested via nasopharyngeal swab. A confirmed case 
of a 55-day-old baby girl has also been described who 
had pneumonia, liver injury, and elevated serum tropo-
nin levels.9 She survived after 2 weeks of hospitaliza-
tion. Another case of 36-hour-old term neonate with 
confirmed nasopharyngeal swab for SARS-CoV-2 has 
been described.10 The baby was born to a COVID-19–
confirmed mother. His laboratory studies showed liver 
dysfunction, lymphopenia, and elevated creatinine 
kinase. The newborn was discharged home after 2 weeks 
of isolation. In both of these case reports, mother’s 
breast milk was tested negative for SARS-CoV-2.

The clinical features of the novel COVID-19 in the 
pediatric population have been mild in comparison to 
adult counterparts. In general, studies have reported that 
most common clinical presentations included fever, 
nasal congestion, cough, sore throat, and diarrhea.6,7,11,12 
Symptoms more commonly seen in the adult population 
such as lethargy, dyspnea, myalgia, headaches, vomit-
ing, and altered mental status were minimal in the pedi-
atric population.11

Diagnosis

Establishing objective data measurements for SARS-
CoV-2 has been feeble at best, as little consensus has 
been established between multiple studies and classic 
markers of infection have been difficult to interpret. The 
majority of studies have shown primary diagnosis made 
through nasopharyngeal swab with reverse transcrip-
tion–polymerase chain reaction. One study has also 

shown that fecal-oral transmission was observed in 
asymptomatic children via positive rectal swab even 
when their nasopharyngeal swab turned negative.11 It 
was noteworthy that the majority of the children tested 
positive for COVID-19 were negative for other common 
viruses causing respiratory illness such as respiratory 
syncytial virus, influenza, and parainfluenza.11,13 
Unfortunately, this was not a consistent feature as one 
pediatric study showed that 40% of pediatric patients 
also tested positive for influenza A/B, mycoplasma, 
cytomegalovirus, or respiratory syncytial virus.14

Lymphopenia had been the most common findings 
on complete blood count panel for adult patients,15,16 
whereas this finding has not been seen consistently in 
the pediatric population. Majority of the pediatric study 
showed normal white blood cell counts with lymphope-
nia ranging from 35% patients in a case series of 20 
patients14 to 3.5% in a study describing 171 children.6 
Serum procalcitonin level was elevated in the majority 
of studies ranging from 30%13 to 80%14 of children 
affected by COVID-19. Lu et al showed elevated serum 
procalcitonin level in 64% of children (n = 105) affected 
with COVID-19.6 One study also suggested empiric 
antibacterial therapy to be considered in pediatric popu-
lations as coinfection was observed in 40% of patients.14 
It should be noted that normal serum procalcitonin was 
defined differently in these studies. C-reactive protein 
was shown to be elevated in 35% cases (7/20) in a study 
by Xia et al (described as over 3 mg/L)14 and in 19.7% 
of patients in a study by Lu et al (described as over 10 
mg/L),6 whereas the C-reactive protein values had been 
normal in the other studies. No specific electrolyte or 
coagulation abnormality was detected.6,11,13,14 Liver 
function tests also remained unchanged in the majority 
of patients, as opposed to adults.11,13,14 Adult studies 
have been showing increased lactate dehydrogenase lev-
els; however, similar findings were not evident in the 
pediatric population.6

Majority of patients received computed tomography 
scan of the chest that showed unilateral or bilateral infil-
trates consistent with viral illness. The “white out” lung 
was observed in a pediatric patient of 1 year of age.14 
The majority of findings have shown unilateral or bilat-
eral ground glass and unilateral opacities.6,11,14 Chest 
X-ray showed similar findings consistent with viral ill-
ness. None of the pediatric patients received echocar-
diography as no cardiac abnormalities were suspected 
from presenting symptoms.

Treatment

Depending on their clinical manifestations, children 
received symptomatic supportive care. Asymptomatic 
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children were kept in quarantine without any additional 
treatment. Mildly symptomatic children received oxy-
gen therapy. Moderately symptomatic children with 
pneumonia received empiric antibiotics. In a study by 
Lu et al, out of 171 confirmed children with COVID-19 
illness, 3 received invasive mechanical ventilation.6 No 
child has been shown to receive extracorporeal mem-
brane oxygenation in the studies presented. No consis-
tent treatment patterns were found with regard to 
treatment of the children with COVID-19. The WHO 
and Centers for Disease Control and Prevention have 
recommended against the use the corticosteroids for no 
good evidence for benefit and evidence of short- and 
long-term harm.17 Avoiding the use of nonsteroidal anti-
inflammatory drugs (NSAIDs) was reported in some 
case reports in adult population, but the WHO agrees to 
use NSAIDs when clinically recommended.18 Several 
clinical trials are under way to treat COVID-19. Among 
those are remdesivir,19 chloroquine/hydroxychloro-
quine,20,21 lopinavir-ritonavir,22 and tocilizumab.23

Mortality

Mortality has been described as an extremely rare event 
in the pediatric COVID-19 studies. In a study involving 
2143 children of suspected or confirmed COVID-19, a 
death of a 14-year-old boy has been described.7 Lu et al 
has reported a mortality of a 10-month-old boy with 
intussusception with multi-organ failure in a study 
involving 171 children.6

Conclusion

Majority of children were asymptomatic when infected 
with SARS-CoV-2. Median age ranged from 6.7 to 10 
years depending on the study type. Males were affected 
more than females. Fever and cough—although consis-
tent features in adults—have not been shown to be pres-
ent consistently in children. Lymphopenia, again common 
in adults, was not consistent in children. Cases involving 
neonates have also been described, but the infection 
severity has not been fatal. No data have been published 
regarding the high-risk population of immunocompro-
mised children and the ones with chronic lung disease.
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