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Abstract

Background:

Methods:

Results:

Conclusion:

Data on demographics, clinical presentation and outcome of COVID-19 in children is
increasing day by day. Studies done in Europe states infected children develop less severe
disease with a low case fatality rate, no such review is available from Asia.

Adhering to the PRISMA (Preferred reporting items for systematic reviews and meta-analyses)
guidelines a systemic review of the literature was performed looking for clinical characteristics
of COVID-19 in the Asian pediatric population searching (PUBMED, SCOPUS, MEDLINE,
and WHO -19 databases) from 01 January 2020 to 15 September 2020 to find any relevant
article with medical subject headings (MeSH) terms like COVID-19, clinical characteristics,
children, Asia, demography, outcome, management were used in different combinations.
We identified 26 case series across Asian countries consisting of 1664 pediatric patients.
Asymptomatic children were 14.9 %. Fever 45.65 % and cough 32.62% were the most
common symptoms. Contact history with confirmed COVID-19 positive children was 70.21%.
Respiratory coinfection and other co morbidities were present in was present at 36.49 % and
14.09 % children respectively. Abnormal x-ray was observed in 52.1% children and ground-
glass opacity were seen among 43.71% of abnormal CT scans. Abnormal laboratory data
noted were leucocyte and lymphocytes count, C-reactive protein (CRP), Lactate
dehydrogenase (LDH) and Procalcitonin. One death from COVID-19 was reported from our
review.

Children mostly acquired infection from adults, the course of the disease is usually milder,
they have a good prognosis even with associated respiratory infections and co morbidities,

and mortality rate is almost nil from Asia due to COVID -19 in our review.
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Introduction

After 100 years of the great influenza pandemic, the world
is again witnessing an outbreak of unusual respiratory
ailment presenting with severe pneumonia since December
2019, originating from the epicenter Wuhan (Hubei
province of China) [1]. The virus identified as a novel RNA
virus was named as novel coronavirus 2019 (nCov-19) by
World Health Organization (WHO) on 7 January 2020, and
the disease-associated was labeled as coronavirus disease
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2019 (COVID-19). Soon this disease rapidly escalated to
other parts of the world resulting in a pandemic. Later on,
the International committee taxonomy of viruses renamed
it as a severe acute respiratory syndrome coronavirus
(SARS-CoV-2) [2]. Till 15th September 2020 a total of
29,119,433 COVID-19 confirmed cases, and 925,965
COVID-19 related deaths worldwide were reported by WHO,
whereas by the same date 81, 88,745 cases and 152695
deaths were confirmed by WHO from Asia. [3] Mode of
transmission of novel coronavirus -2019 is through
respiratory droplets and it potentially uses angiotensin-
converting enzyme (ACE) - 2 receptors to cause infection
in humans [4]. The incubation period ranges from 0-24
days with a mean around 5 days [5, 6]. Various studies
reported the presentation of this infection as fever, dry
cough, fatigue, and dyspnea [7, 8]. Children are as vulnerable



248

J Int Med Sci Acad
2021; (October-December); Vol 34; No. 4

Kundal et al
Characteristics of COVID-19 in Pediatric Population

as any other age group to coronavirus infection and they
frequently act as carriers to infect other adults [9].

From the onset of the pandemic till now information on the
prevalence of COVID-19 infection in children is increasing
day by day and various systematic reviews are present in
the database now on pediatric COVID-19 population
[10,11,12,43,44]. Published data suggests that children with
COVID-19 infection have a milder course of the disease
compared to adults [11, 12].

Overall the infectivity rate (i.e. number of cases per million
population) and case fatality rate are low in Asian countries
as compared to other countries [13]. Studies show that a
smaller proportion of European COVID-19 infected children
develop severe disease with a low case fatality [14].

With extensive search of literature no such review is
available from Asian countries. Therefore, the clinical
presentation, management and outcomes of COVID-19 in
pediatric population has been studied extensively from Asia.

Study Rationale

Data regarding the demography and clinical course of
COVID-19 infection in Asian pediatric population and its
outcomes e.g. case fatality rate, need of intensive care unit
admission, need for non-invasive ventilation or invasive
ventilation is scanty. We therefore wish to do the systematic
review of the articles containing data of demography &
clinical characteristics and to analyze their outcomes with
focus on the pediatric population belonging to Asia

Methods

Protocol and Registration

Our study protocol was registered with PROSPERO under
registration number CRD42020208284 and conducted
according to the guidelines established by Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) and it was used as a basis for reporting our
systematic review of clinical characteristics of COVID-19
in the Asian pediatric population

Eligibility Criteria

Eligibility criteria was set to include all articles reporting
pediatric cases of confirmed COVID-19 infection published
between 1% January 2020 to 15 September 2020 from Asian
countries. The pediatric population included neonates, infants
and children up to 18 years of age. We excluded experimental
studies, case reports, animal studies and case series other
than the Asian pediatric population as well as unconfirmed or
pending report of COVID-19. Intial search was done without

any language restriction. Two independent reviewers’ cross
checked dataretrieved from each article.

Source of Information and Our Search Strategy

An extensive search ofliterature using PUBMED, SCOPUS,
MEDLINE, and WHO -19 databases from 01 January 2020
to 15 September 2020 was done. The medical subject
headings (MeSH) terms used included “COVID-19”,
“coronavirus”, “SARS-CoV-2”, “children”, “pediatric”,
“neonate”, “infant”, “Asia”, “demography”, “outcome”,
“management”, “clinical characteristics”. These MeSH
terms were used in different combinations. The primary
search strategy was (“COVID-19” OR “coronavirus” OR
“SARS-CoV-2") AND (“infant” OR “children” OR “pediatrics”
OR “neonates”) AND “demography” AND “clinical
characteristics” AND “outcome” AND “management” AND
“Asia”. Boolean AND was used as operator in between
different names of Asian countries. Reference lists of

selected studies were also screened to retrieve relevant data.

Data Extraction and Analysis

The specific variables extracted and analyzed from the
publications included: study design, country of study, age of
participants, month and year of study, method of data
collection, method of diagnosis of COVID-19, clinical
presentation, any medical co-morbidity, respiratory co-
infections, laboratory results, radiological tests,
management, need for pediatric intensive care unit / non-
invasive or invasive ventilation, duration of illness and
final outcomes. Focus was on data related to confirm COVID-
19 pediatric patients only, leaving apart suspected cases.
Independent reviewers checked retrieved data and any
disagreementresolved by strict inclusion/exclusion criteria
and general consensus of all reviewers. Retrieved data was
expressed in tabulated form in the spreadsheet of Microsoft
excel Conclusion of data in terms of percentages and actual
numbers was separately drawn on a separate conclusion
table.

Quality Assessment

The risk of bias assessment was appraised through the
quality assessment tool published by National Institute of
Health (NIH) [15]. Since development of NIH assessment
tool was conducted by researchers in the Agency for
Healthcare Research and Quality Evidence - Based Practice
Centers, the Cochrane Collaboration, the United States
Preventive Service task force, the Scotish Intercollegiate
Guideline Network, the National Health Service Center for
Review and Dissemination, we decided to utilize this tool
for assessing risk of bias. One additional reason for using
this tool was that it has been given preference in a
systematic review of bias assessment used in PROSPERO
registered protocol [16].
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Results

Atthe end of the study analysis, twenty-six case series were
eligible for inclusion in the final analysis. [17-42] Of the
included studies, all were case series, and these were all
published in the year of 2020. The latest one was published in
August 2020. There were a total of 1664 pediatric cases of
COVID-19 out of which, 939(56.43%) were male and
725(43.35%) were female. All cases, except the cases from a
single study were confirmed using nasopharyngeal *
oropharyngeal swab (OPS£NPS) specimens to identify the
COVID-19 ribonucleic acid (RNA) by the RT-PCR (reverse
transcription-polymerase chain reaction) assay (Table 1). The
median age of patients was 7yr [IQR 5.6-8.8] (Table 2).

Data showed that 70.21% (601/856) children had a history
of contact with COVID positive persons mainly their family
members. Studies reported 17.34% (34/196) patients had
a history of travel to the endemic area. Interestingly, one
study observed travel history in 71.4 % (10/14) patients
while only 28.5% (4/14) had contact history.
Asymptomatic cases represented 14.99% (227/1514) of
total cases. Detailed data of clinical presentations were
available in all of the studies except in one study, of which
fever was the mostreported symptom, which was present
in45.65% (426/933) of cases. The second most common
symptom was cough in 32.62% (291/892) of cases,
although the majority of the studies did not specify whether
the patients experienced a dry or productive cough. Other
symptoms included, rhinorrhea which was reported in
14.66% (67/457), sore throats was reported in 6.22% (50/
803) of cases, fatigue was reported in 4.69% (32/ 681)
cases, diarrheain 3.82% (37/837) cases, vomiting in 3.66%
(26/710) cases and dyspnea in 2.87% (22/764) cases.
Headache, nasal congestion and rashes were rarely reported
(Table 3).

Respiratory coinfection was presentin 36.49% (77/211)
children. Mainly respiratory coinfections were due to
mycoplasma, influenza A & B, Respiratory Syncytial Virus,
and cytomegalovirus (Table 1).

Finding of chest X-Ray were reported only in 6 articles,
among which abnormal x-ray was seenin 52.1 % (62/119)
cases. In the study of See et al reported changes of x-rays as
perihilar opacity in 2 out 4 patients.[23] A single study
reported majority of abnormality as peribronchial
infiltration in 58.82 % (30/51) of abnormal x-rays) while
16 of 51 x - rays showed a consolidation patterni.e. 31.3 %
ofabnormal x - rays) (Table 4).

Computerized Tomography(CT) reporting was done in
57.69% (15/26) of studies; out of which abnormal CT
findings were observed in 63.89 % (200/313) cases.
Maximum studies noted that the most common CT
abnormality was ground - glass opacity i.e. 43.71% (87/

199) which was unilateral or bilateral & patchy or nodular.
One of the study reported that most common abnormality
in CT was patchy ground - glass shadows with nodules in
64.2% (9/14) cases (Table 4).

Among laboratory data, leucocytes were raised in 10.94%
(29/265) cases, whereas leucocytes were decreased by
14.04% (50/356) cases. Interestingly in one of the study
none of the patients had raised or low leucocyte counts.
(Table 4). Lymphocytes were increased in 16.9 % (32/
189) cases, while lymphocytes were decreased by 9.81%
(32/326) cases.

C - Reactive Protein (CRP) was raised in 26.12 % (93/356)
cases; interestingly in one of the study 66.66 % (4/6) cases
were having raised CRP; whereas in another study none of
the patients had raised CRP (0/10 cases). Lactate
dehydrogenase (LDH) was raised in 31.12 % (61/196)
cases. In a single study 82.35 % (28/34) patients were
having raised LDH while in other two studies only 6.45%
(2/31) and 10.0 % (1/10) patients had raised LDH.
Procalcitonin was raised in 17.75 % (30/169) cases. In
one study 62.5 % patients (5/8) were having raised
procalcitonin levels, whereas, in other two study 3.57 %
(1/28) and 3.7 % (3/81) patients were having raised
procalcitonin levels. Among other data, serum
transaminases were raised in 19.51% (32/164) cases and
muscle enzymes were raised in 5.97% (11/184) cases
(Table 4).

Fourteen studies revealed previous medical history in
children presently infected with COVID-19 infection out of
which 14.09 % (52/369) children were reported to be
having co-morbidities (Table 1). Comorbidities included
asthma, atrial septal defect (ASD) disease or operated ASD,
epilepsy, growth retardation, infectious mononucleosis
infection, acute leukocytic leukemia, congenital heart
diseases and pharyngitis. The average duration from
diagnosis to recovery was 11.19+5.08 days.

Antiviral therapy was administered in 32.8 % (137/418),
and 02 therapy was needed in 8.45 % (29/343) cases (Table
2). Oxygen through high flow nasal cannula (HFNC) was
required only in 2/41 patients in a single study. Non-
invasive ventilation (NIV) was not mentioned in any study
and invasive ventilation was required in 1.26 % (4/317)
patients. Interestingly, one of the studies reported 8 severe
or critically ill patients who were treated in the intensive
care unit, 6 out of 8 of these patients required high flow
oxygen therapy and 2/8 required mechanical ventilation.
All of these patients received antivirals and after their study
3 patients remained in the intensive care unit (including
two critically ill patients), the others recovered and were
discharged home [25]. None of the case series reported
mortality except 1 which reported single mortality resulting
in case fatality rate of (CFR) (0.0006%) 1/1664 cases.
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Table 4. CT report, x-ray, laboratory data (CRP, LDH, WBC, Lymphocytes, Procalcitonin, sr.
transaminase, muscle enzyme ), management, need of NIV / IV in selected studies

No Study Pediatri CT REPORT X RAY CRP LDH WBC WBC Lymph Lympho Procalcitoni Sr.Transamina Muscle Management NIV/IV
. c Case 1 1 1 1 ot 1 nt sef Enzym
ef
1 Xia etal 20 N-4, AB-16(6-U/L lesions,10-B/L 9 N/A 2 4 3 7 16 5(ALT-5) 5 N/A N/A
lesions;GGO-12
2 Fengetal 15 N-6, AB-9 (7-nodular GGO,2- NA  NA  NA 8 N/A N/A N/A N/A N/A N/A N/A
speckled GGO)
3 Jietal 2 N-2, AB-0 1 N/A 1 0 N/A N/A N/A N/A N/A Only symptomatic N/A
4 Lietal 5 N-2, AB-3(patchy GGO) 1 N/A 2 N/A N/A N/A N/A N/A N/A Antiviral-N/A, 02 N/A
Therapy-N/A
5 Chenetal 14 N-7, AB-7(GG0-3,GGO with 4 NA 1 4 0 3 N/A N/A N/A N/A N/A
consolidation & nodularity-1)
6 Liu et al 4 N-1, AB-3 (1-consolidation, 1-GGO, 1 N/A 0 1 2 0 N/A N/A 0 N/A N/A
1-multiple consolidations)
7 Seeetal 4 N-2, AB-2 (perihilar NA  NA  NA NA N/A N/A N/A N/A N/A 0-Antiviral, 02 N/A
opacity) Therapy-N/A
8 Zhu etal 10 0 NA 1 0 N/A 0 0 3(ALT-3) N/A 5-Antiviral, 1- 02 No
Therapy
9 Sunetal 8 5 6 1 0 1 1 5 4(ALT-4) 2 8-Antiviral, 8-02 2-lv
Therapy (2-IV)
10 Duanetal 31 N-17, AB-14(9-patchy ground glass 3 2 3 2 4 2 1/28 6/27 4127 29-Antiviral, 02 N/A
shadows &nodules) Therapy-N/A
11 Jiehaoetal 10 N-6, AB-4(U/L patchy 3 3 N/A  NA N/A N/A N/A N/A N/A Only symptomatic
infiltrates)
12 Songetal 16 N-5,AB-11 (1 lobe-8,2 lobe-3; GGO- 1 3 0 2 0 1 0 N/A N/A 4-Antiviral, 02 N/A
7;nodular-5;patchy-6) Therapy-N/A
13 Weietal 9 N/A NA  NA NA NA N/A N/A N/A N/A N/A N/A N/A
14 Tanetal 10 N-5, AB-5 (MULTIPLE GGO-4, 1 1 1 0 1 N/A N/A 2(AST-2, ALT-0) 0 Antiviral-N/A,02 No
bronchopneumonia like changes THERAPY-0
BIL-1)
15 3 Done in 2 pts; N-0, AB-2(air 3 N/A 1 0 N/A N/A N/A N/A N/A 3-Antiviral, 3-02 No
Rahimzadeh space shadowing-2) Therapy (NIV-0)
etal
16 Huetal 6 N-5, AB-1 4 4 0 4 N/A 4 5 2(ALT-2, AST-  N/A Antiviral-N/A, 02 N/A
0) Therapy-N/A
17 Maetal 50 N-7, AB-43 (GGO-29,subpleural 10 NA 2 19 4 8 N/A N/A N/A N/A N/A
lesions-41, lower lung lobe lesion-
28
18  Pengetal 75 N-22, AB-53 (local patchy shadow- NA NA NA NA N/A N/A N/A N/A N/A 28-Antiviral, 02 N/A
22, bll patchy shadow-26, GGO-5) Therapy-N/A
19 Kakuyaetal 3 1-AB( consolidation) N-1, AB-1(linear 22 NA 12 12 0 212 N/A 1/2(AST-1) N/A 0-Antiviral, 0-02 No
infiltrations)
20 Zhangetal 34 N-6, AB-28 (patchy shadows-28, 17 28 0 0 17 0 N/A N/A 0 15-Antiviral, 3- 02 No
GGO with patchy shadows-1) Therapy
21 Korkmaz et 81 30/81 done; N-24, AB-6 (GGO-3, N-30, AB-51(peribronchial- 13 14 N/A 2 N/A 4 3 9(AST-7,ALT-2) 0 0-Antiviral, 1-02 No
al consolidation-3 30, consolidation-16) Therapy
22 Dongetal 731 N/A NA  NA NA NA N/A N/A N/A N/A N/A N/A N/A
23 Banerjee et 41 NA NA NA NA N/A N/A N/A N/A N/A Antiviral-N/A, 02 2-lv
al Therapy-10
24 Sarangietal 50 N/A N-18/20, AB-2/20 15 NA NA NA N/A N/A N/A N/A N/A N/A N/A
25 Guoetal 341 N/A N/A NA  NA NA NA N/A N/A N/A N/A N/A 33/62-Antiviral, 4/62- NO
02 Therapy
26 Hanetal 91 N/A N/A NA  NA NA NA N/A N/A N/A N/A N/A 12-Antiviral, 2-02 via No
prongs
A iations: CT: Comp Te graphy, N: Normal, AB: Abnormal, U/L: Unilateral, B/L: Bilateral, Pts: Patients, GGO: Ground glass opacity, 02: Oxygen, NIV: VAl AST:
Aspartate ALT: Alanine i lympho: Lymphocyte.
Discussion However, on further searching the database, a systematic

Since December 2019, when the novel Coronavirus
infection (COVID-19) was first reported in Wuhan city,
29.11 million cases have been reported worldwide out of
which, 8.18 million COVID-19 cases have been confirmed
in countries of Asian origin [3]. The knowledge about the
clinical and epidemiological characteristics of this rapidly
emerging infection continues to evolve at a rapid pace.
Various systematic reviews have been published
describing clinical, laboratory and radiological
characteristics of COVID-19 infected pediatric population
[10-12,43,44].

review analyzing clinical, laboratory as well as radiological
characteristics of the pediatric population in Asian
countries have not been conducted yet, therefore we
performed this comprehensive systematic review
involving COVID-19 infected pediatric population in Asian
countries. In this review, we summarized clinical,
laboratory and radiological characteristics of COVID-19 in
Asian pediatric population.

The analysis of our systematic review was comparable
with other authors observing an excellent prognosis in
pediatric patients with COVID-19 [43]. Most children and
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adolescents who were infected by SARS-CoV-2 (i.e. tested
positive by nasopharyngeal or oropharyngeal swab)
presented with mild symptoms. This was in agreement
with other systematic reviews which highlighted a milder
course and a better prognosis as compared to adults [12,43].
Asper our review infectivity was almost equal among males
and females whereas European multinational trial reported
infectivity 15 times more in females [14]. A total of 70.21%
children had contact history with confirmed COVID positive
patients, with 17.34% cases showing travel history to
endemic areas. This signifies that children may have a
pivotal role in infection transmission at community level
and underlines the need for rigorous testing for SARS-CoV
2 in children. This might also help in controlling the viral
transmission at community level

The most frequent symptoms were fever (45.65%) and
cough (32.62%), along with rhinorrhea, diarrhea and
shortess of breath being the lesser common symptoms.
Associated comorbidity was present only in 14.09 % of
patients in Asian children where as one-fourth of patients
were having associated comorbidities in European study
[14]. In contrast to COVID-19 presentation in adults,
intensive care admission was required in a very small

proportion of cases, which were managed by instituting
oxygen therapy and assisted ventilation was required
rarely. Intubation was required in only 1.26% of Asian
children in contrast to European study where requirement
was slightly higher (4%) [14]. All these patients were
successfully managed with good outcomes. The only one
death reported by Banerjee et al was due to type II
respiratory failure in a case of post adenoviral bronchiolitis
obliterans [39]. Although European multinational study
reported low CFR (0.69%) among children but our review
reported it to be much lower than there study (0.0006%)
[14]. No data could be deduced correlating severity of illness
with age or sex in pediatric COVID-19 population, unlike in
adults.

The studies analyzed in our systematic reviews
demonstrated elevation of systemic infllmmation markers
like C reactive protein, procalcitonin and lactate
dehydrogenase in a smaller proportion of children, in
contrast to Covid-19 infected adult population [44-46]. As
per our review incidence of lymphocytopenia is low in
children infected with Covid-19. Guan et al studied 1099
subjects and found that 83.2% of adults have
lymphocytopenia, interestingly in the same study only 3.5%
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of pediatric patients had lymphocytopenia [7]. Reduced
incidence of lymphocytopenia can be well explained by
reduced severity of COVID 19 in the pediatric population.

Regarding radiological findings in Asian pediatric
population, chest radiograph findings predominantly
revealed peribronchial infiltration and consolidation, while
unilateral patchy opacities and perihilar infiltrates were
present in few cases [23, 27, 36]. Regarding CT findings,
studies involved in our systematic review reported 63.89
% of patients showing positive CT findings. This denotes
that the severity of the symptoms did not correlate well
with the radiological findings. Most common CT
abnormality observed was ground glass opacity presenting
as unilateral or bilateral and patchy or nodular. Wang et al
in a case series of 14 patients, noted patchy ground glass
shadows with nodules to be the most common finding [26].
Our findings align with other meta-analysis, which reported
diffuse bilateral ground-glass opacities as the most common
CT abnormality defined in COVID-19, at all stages of disease
[17, 49]. Long term significance of these radiological
changes are currently unavailable.

We also looked for data regarding multisystem
inflammatory diseases (MIS-C) in children [50]. MIS-C is
described as the presence of fever > 3 days and two of the
following: a) Rash or bilateral non-purulent conjunctivitis
or mucocutaneous inflammation signs (oral, hands or feet);
b) Hypotension or shock; c) Features of myocardial
dysfunction, pericarditis, valvulitis, or coronary
abnormalities (including ECHO findings or elevated
Troponin/NT-proBNP); d) Evidence of coagulopathy (by
PT, PTT, and elevated d-Dimers); e) Acute gastrointestinal
problems (diarrhea, vomiting, or abdominal pain) and
elevated markers of inflammation such as ESR, C-reactive
protein, or procalcitonin in children and adolescents up to
18 years of age. Banerjee et al reported 2 such cases of
multisystem involvement having presentation like atypical
Kawasaki disease, there are similar case reports from India
regarding association ofMIS-C with COVID-19 [39, 51].
Further studies are needed to evaluate whether incidence
of MIS-C is same in Asia when compared to Europe and
United states.

Limitation
There are a few limitations to our review.
1) All the studies included in our article were case series

and few of them had low patient number which
doesn’t represent the population as a whole.

2) The level of evidence of all our included studies was
low.

3) We did not include suspected cases that could act as
a control for comparing the severity of various

symptoms, laboratory data, and imaging and
outcome results.

4) Many studies didn’t include comprehensive data of
patients resulting in the low denominator of various

parameters.

5) Long term consequences of COVID -19 infection
could notbe ascertained.

Conclusion

This review presents a critical analysis of various
demographical and clinical characteristics of COVID-19
infected pediatric Asian population. Children mostly
acquired infection from adult contacts. Predominant
symptoms include fever and cough. Abnormal findings in
CT imaging are quite common with predominant
abnormality being ground glass opacity. Only a few patients
required oxygen therapy and the requirement of non-
invasive or invasive ventilation was rare despite of having
abnormal CT imaging and associated co-morbidities and
respiratory infections in some patient subgroup. Mortality
rate is almost nil as per our review. All these findings depict
a mild natural course of the disease, favorable outcome
and better prognosis of COVID-19 infected pediatric Asian
population.
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