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Abstract: 

Background: COVID-19 is a major global health challenge that has affected all age groups and gender, with over 5 
million deaths reported worldwide to date. The objective of this study is to assess available information on COVID-19 
in children and adolescents with respect to clinical characteristics, co-morbidities, and outcomes, and identify gaps in 
the literatures for appropriate actions.                   
Methodology: Electronic databases including Web of Science, PubMed, Scopus, and Google Scholar were searched 
for observational studies such as case series, cross-sectional and cohort studies published from December 2019 to 
September 2021, using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guide. 
Data extracted included (i) patient demography (age and gender), (ii) clinical characteristics including vaccination 
status and presence of co-morbidities, (iii) clinical management including the use of sequential organ failure 
assessment (SOFA) scores, oxygen requirement, use of mechanical ventilation, and (iv) disease outcomes including 
length of hospital and intensive care unit (ICU) admission, recovery, complications with sequelae, or death. Data 
were analyzed using descriptive statistics.                       
Results: A total of 11 eligible studies were included with a total of 266 children and adolescents; 137 (51.5%) females 
and 129 (48.5%) males. The mean age of the children was 9.8 years (range of 0 - 19 years), and children ≥ 6 years 
were more affected (40.7%) than age groups 1 - 5 years (31.9%) and < 1 year (27.4%). The major co-morbidities 
were respiratory diseases including pre-existing asthma (3.4%), neurologic conditions (3.4%) and cardiac pathology 
(2.3%). Majority (74.8%, 199/266) of the patients were discharged without sequelae, 0.8% (2/266) were discharged 
with sequalae from one study, and mortality of 1.9% (5/266) was reported, also from one study. SOFA scores of 
patients at admission were not stated in any of the study, while only one study reported patient vaccination status.                
Conclusion: It is recommended that safe vaccines for children < 1 year of age should be developed in addition to 
other preventive measures currently in place. SOFA scores should be used to assess risk of COVID-19 severity and 

monitor prognosis of the disease, and vaccination status of children should be documented as this may impact the 
management and prognosis of the disease.  
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Résumé: 

Contexte: Le COVID-19 est un défi sanitaire mondial majeur qui a touché tous les groupes d'âge et tous les sexes, 
avec plus de 5 millions de décès signalés dans le monde à ce jour. L'objectif de cette étude est d'évaluer les 
informations disponibles sur le COVID-19 chez les enfants et les adolescents en ce qui concerne les caractéristiques 
cliniques, les comorbidités et les résultats, et d'identifier les lacunes dans la littérature pour des actions appropriées. 
Méthodologie: Des bases de données électroniques, notamment Web of Science, PubMed, Scopus et Google Scholar, 
ont été recherchées pour des études d'observation telles que des séries de cas, des études transversales et de cohorte 
publiées de décembre 2019 à septembre 2021, en utilisant les éléments de rapport préférés pour les revues 
systématiques et les méta -Guide des analyses (PRISMA). Les données extraites comprenaient (i) la démographie 
des patients (âge et sexe), (ii) les caractéristiques cliniques, y compris le statut vaccinal et la présence de 
comorbidités, (iii) la prise en charge clinique, y compris l'utilisation des scores d'évaluation séquentielle des 
défaillances d'organes (SOFA), les besoins en oxygène, l'utilisation de la ventilation mécanique et (iv) les résultats 
de la maladie, y compris la durée de l'admission à l'hôpital et en unité de soins intensifs (USI), la récupération, les 
complications avec séquelles ou le décès. Les données ont été analysées à l'aide de statistiques descriptives.                      
Résultats: Un total de 11 études éligibles ont été incluses avec un total de 266 enfants et adolescents ; 137 (51,5%) 
femmes et 129 (48,5%) hommes. L'âge moyen des enfants était de 9,8 ans (intervalle de 0 à 19 ans), et les enfants 
≥ 6 ans étaient plus touchés (40,7%) que les tranches d'âge 1-5 ans (31,9%) et < 1 an (27,4%). Les principales 
comorbidités étaient les maladies respiratoires, y compris l'asthme préexistant (3,4%), les troubles neurologiques 
(3,4 %) et la pathologie cardiaque (2,3%). La majorité (74,8%, 199/266) des patients sont sortis sans séquelles, 
0,8% (2/266) sont sortis avec des séquelles d'une étude et une mortalité de 1,9% (5/266) a été rapportée, également 
d'une étude. Les scores SOFA des patients à l'admission n'ont été indiqués dans aucune des études, tandis qu'une 
seule étude a rapporté le statut vaccinal des patients.                                                                           
Conclusion: Il est recommandé que des vaccins sûrs pour les enfants de < 1 an soient développés en plus des autres 
mesures préventives actuellement en place. Les scores SOFA doivent être utilisés pour évaluer le risque de gravité 
du COVID-19 et surveiller le pronostic de la maladie, et le statut vaccinal des enfants doit être documenté car cela 

peut avoir un impact sur la gestion et le pronostic de la maladie. 

Mots clés: COVID-19; enfants; comorbidité; admission à l'hôpital; admission aux soins intensifs; issue de la maladie 

Introduction:  

 Coronavirus disease-2019 (COVID-19) 
is a disease caused by severe acute respiratory 

syndrome-coronavirus-2 (SARS-COV-2), a newly 

discovered respiratory virus, which has caused 
over 5 million deaths globally from respiratory 
tract, cardiac and renal complications, and from 
an overwhelming cytokine storm (1). It belongs 
to the kingdom Orthornavirae, phylum Pisuviri- 
cota, order Nidovirales, family Coronaviridae, 

subfamily Orthocoronavirinae and genus Beta- 

coronavirus (1). The highest risk has been found 
in elderly people, especially the ones with other 
co-morbidities (2). However, recent data has 
suggested that children are also affected but 
present with much milder symptoms (3). Al- 
though children do not appear to be at high risk 
of severe disease, they can spread the virus to 

others. Therefore, preventive measures should 

be taken (4,5).             
 A study by Cui et al., (5) reported a 55-

day old female infant in China who was admitted 
after she tested positive to COVID-19 because 
she was severely sick with decreased arterial 
oxygen and elevated lactic acid. A one-year-old 
boy with COVID-19 was also reported from 
Wuhan’s children’s hospital with clinical presen- 
tations of diarrhoea, vomiting and shortness of 

breath (6). Vertical transmission of COVID-19 is 
yet to be confirmed from available data. How- 

ever, perinatal SARS-COV-2 infection has been 
shown to lead to fetal distress, thrombocyto- 
paenia accompanied by abnormal liver function 
and even death (7). The aim of this systematic 
review is to assess available information in the 

literature on the clinical characteristics, co-mor- 
bidities, and outcomes of COVID-19 in children 
and adolescents, and identify gaps in clinical 
case management of the disease. 

mailto:boazadegboro@gmail.com
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Materials and method:     

Literature search strategy   

 A two-step strategy was employed in 
conducting this systematic review. First, electr- 
onic (online) databases including Web of Sci- 
ence, PubMed, Scopus, and Google Scholar were 
searched by three of the authors (RRI, NM and 
TOM) for observational studies such as case 
series and cohort design, published between 

December 2019 and September 2021. Second- 
ary sources were subsequently searched, inclu- 
ding references of articles previously identified 
during the initial search. The keywords used for 
the search were; ‘COVID-19’ OR ‘SARS-CoV-2’ 
OR ‘coronavirus’ AND ‘childhood’ OR ‘paediatric’ 

OR ‘child’, ‘SARS-CoV-2 infections in children’ 

OR ‘childhood SARS-CoV-2 infections’, ‘COVID-
19 OR ‘SARS-CoV-2’ AND ‘children’.  

Identification of eligible publications   
 The PRISMA guide was used for the 
identification of eligible publications (Fig. 1). The 

inclusion criteria for selecting publications for 
the systematic review were; (i) articles on 
observational study design such as case series, 
cross-sectional and cohort studies; and (ii) 
articles with a study population of children <19 
years of age containing information on patient 

demography such as age and gender, clinical 
characteristics including vaccination status and 
presence of co-morbidities, clinical management 
including the use of SOFA score, oxygen and/or 

mechanical ventilation requirement, and disease 
outcome including length of hospital and ICU 
admission, recovery, complications, or death. 

Articles that did not contain data on these 

characteristics, and single case reports, articles 
containing secondary data such as consensus 
documents, clinical trials, clinical guidelines, 
letters, editorials, reviews, systematic reviews 

and/or meta-analysis were excluded. 
 A total 1136 articles were retrieved from 
all the databases searched and after removing 
duplicate publications, a total of 194 articles 
were screened. Screening of abstracts and titles 
of 92 of these articles resulted in selection of 47 
eligible articles for which full text assessments 

were subsequently conducted. Quality scores 
were awarded to each article using the Joanna 
Briggs Institute (JBI) critical appraisal list for 
prevalence studies (8). Article with scores of 7-
9 was considered high quality, 4-6 moderate 

quality, and < 3 low quality. Only moderate and 

high-quality articles were included in the syste- 
matic review, and this yielded a total of 11 arti- 
cles (Table 1). Resolution of any disagreement 
on eligibility of any article was achieved through 
discussions and consensus by third author (BA).  

Data extraction and analysis 
 Information extracted from the 11 eligi- 
ble articles includes; corresponding authors sur- 
name, publication year, number of children in 
the study, age at diagnosis of COVID-19, SOFA 
score, vaccination status, co-morbidities, length 
of hospital and ICU admission, requirement for 

oxygen and/or artificial ventilation, and treat- 
ment outcomes (Table 1). The data were ent- 

ered into Excel spreadsheet and analysed using 
descriptive statistics. 

 

 

Fig. 1: Process for selection of publications (PRISMA guide) for the systematic review 



R
e
v
ie

w
 o

f 
C
O

V
ID

-1
9
 t

re
a
tm

e
n
t 

o
u
tc

o
m

e
s
 i
n
 c

h
il
d
re

n
 a

n
d
 a

d
o
le

s
c
e
n
ts

  
  
  
  
  
  
  

  
  

  
  
  
  
  

  
  
  
  
  
  
  

  
  
  
  
  
  

 
 

 
  

  
  
  
  

A
fr

. 
J.

 C
li
n
. 

E
x
p
e
r.

 M
ic

ro
b
io

l.
 2

0
2
2
; 

2
3
 (

4
):

 3
3
5
-3

4
4
 

 
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

   
   

3
3

8 

T
a
b
le

 1
: 

C
h
a
ra

c
te

ri
s
ti
c
s
 o

f 
in

c
lu

d
e
d
 s

tu
d
ie

s
 o

n
 C

O
V
ID

-1
9
 i
n
 c

h
il
d
re

n
 u

s
e
d
 f
o
r 

s
y
s
te

m
a
ti
c
 r

e
v
ie

w
 

 

 

S
/

N
 

A
u

th
o

r
s
 

A
r
ti

c
le

 t
y
p

e
 

C
o

u
n

tr
y
 o

f 

o
r
ig

in
 

P
u

b
li

c
a
ti

o
n

 

s
e
tt

in
g

 

Y
e
a
r
 o

f 

p
u

b
li

c
a
ti

o
n

 

S
a
m

p
le

 

s
iz

e
 

N
o

 o
f 

m
a
le

s
 

N
o

 o
f 

fe
m

a
le

s
 

A
g

e
 r

a
n

g
e
  

  
  

  
  

(
m

e
d

ia
n

 a
g

e
 o

f 
o

n
s
e
t)

 

R
e
fe

r
e
n

c
e
 

1
 

A
b
d
e
l-

M
a
n
n
a
n
 e

t 
a
l 

C
a
s
e
 s

e
ri

e
s
 

L
o
n
d
o
n
, 

U
K

 
H

o
s
p
it
a
l 

2
0
2
0
 

4
 

2
 

2
 

8
 –

 1
5
 y

e
a
rs

  
  

  
  

  
  

  
  

  
  

  
  

  
 

(1
2
 y

e
a
rs

) 

(9
) 

2
 

P
o
s
fa

y
-B

a
rb

e
 e

t 
a
l 

C
a
s
e
 s

e
ri

e
s
 

S
w

it
z
e
rl

a
n
d
 

O
u
tp

a
ti
e
n
t 

c
li
n
ic

 

a
n
d
 h

o
s
p
it
a
l 

2
0
2
0
 

4
0
 

1
8
 

2
2
 

0
 -

 1
6
 y

e
a
rs

  
  

  
  

  
  

  
  

  
  

  
  

(1
1
.1

 y
e
a
rs

) 

(1
0
) 

3
 

M
a
 e

t 
a
l 

S
in

g
le

 c
e
n
te

r 

re
tr

o
s
p
e
c
ti
v
e
 s

tu
d
y
 

W
u
h
a
n
, 

C
h
in

a
 

C
h
il
d
re

n
’s

 H
o
s
p
it
a
l 

2
0
2
0
 

5
0
 

2
8
 

2
2
 

0
 -

 1
6
 y

e
a
rs

  
  

  
  

  
  

  
  

  
  

  
  

  

(2
.5

 y
e
a
rs

) 

(1
1
) 

4
 

T
a
n
g
 e

t 
a
l 

R
e
tr

o
s
p
e
c
ti
v
e
 s

tu
d
y
 

S
h
e
n
z
h
e
n
, 

C
h
in

a
 

H
o
s
p
it
a
l 

2
0
2
0
 

2
6
 

9
 

1
7
 

1
 –

 1
3
 y

e
a
rs

  
  

  
  

  
  

  
  

  
  

  
  

  
  

 

(7
 y

e
a
rs

) 
 

(1
3
) 

5
 

O
u
a
lh

a
 e

t 
a
l 

S
in

g
le

 c
e
n
te

r 

re
tr

o
s
p
e
c
ti
v
e
 s

tu
d
y
 

P
a
ri

s
, 

F
ra

n
c
e
 

H
o
s
p
it
a
l 

2
0
2
0
 

2
7
 

1
0
 

1
7
 

1
 m

o
n
th

 -
 1

8
 y

e
a
rs

  
  

  
  

  
  

 

(6
 y

e
a
rs

) 

  
  

(1
4
) 

6
 

Q
u
i 
e
t 

a
l 

O
b
s
e
rv

a
ti
o
n
a
l 

re
tr

o
s
p
e
c
ti
v
e
 c

o
h
o
rt

 

s
tu

d
y
 

Z
h
e
ji
a
n
g
, 

C
h
in

a
 

H
o
s
p
it
a
ls

 
2
0
2
0
 

3
6
 

2
3
 

1
3
 

1
 –

 1
6
 y

e
a
rs

  
  

  
  

  
  

  
  

  
  

(8
.3

±
3
.5

 y
e
a
rs

) 
(1

5
) 

7
 

C
a
i 
e
t 

a
l 

C
a
s
e
 s

e
ri

e
s
 

A
n
h
u
i 
&

 

Q
u
ig

d
o
n
, 

C
h
in

a
 

H
o
s
p
it
a
ls

 
2
0
2
0
 

1
0
 

4
 

6
 

3
 m

o
n
th

s
 –

 1
0
 y

e
a
rs

 

(5
.6

 y
e
a
rs

) 
(1

6
) 

8
 

X
ia

 e
t 

a
l 

C
a
s
e
 s

e
ri

e
s
 

W
u
h
a
n
, 

C
h
in

a
 

H
o
s
p
it
a
ls

 
2
0
2
0
 

2
0
 

1
3
 

7
 

1
d
a
y
 -

 1
4
y
e
a
rs

 7
m

o
n
th

s
  

  
  

  
  

  
  

  
  

(2
 y

e
a
rs

 1
.5

 m
o
n
th

s
) 

 

(1
7
) 

9
 

W
e
i 
e
t 

a
l 

R
e
tr

o
s
p
e
c
ti
v
e
 s

tu
d
y
 

C
h
in

a
 

H
o
s
p
it
a
ls

 
2
0
2
0
 

9
 

2
 

7
 

1
 –

 1
1
 m

o
n
th

s
  

  
  

  
  

  
 

(6
 m

o
n
th

s
) 

 

(1
8
) 

1
0
 

X
u
 e

t 
a
l 

O
b
s
e
rv

a
ti
o
n
a
l 

C
h
in

a
 

H
o
s
p
it
a
l 

2
0
2
0
 

1
0
 

6
 

4
 

2
 m

o
n
th

s
 -

 1
5
 y

e
a
rs

  
  

 

(7
.9

 y
e
a
rs

) 

 

(1
9
) 

1
1
 

Z
h
a
n
g
 e

t 
a
l 

R
e
tr

o
s
p
e
c
ti
v
e
 

o
b
s
e
rv

a
ti
o
n
a
l 
c
a
s
e
 

s
e
ri

e
s
 

C
h
in

a
 

H
o
s
p
it
a
ls

 
2
0
2
0
 

3
4
 

1
4
 

2
0
 

1
 m

o
n
th

 -
 1

2
 y

e
a
rs

 (
2
.8

 

y
e
a
rs

) 

(1
1
) 

T
o

ta
l 

 
2

6
6

 
1

2
9

 
1

3
7

 
 

  
 



Review of COVID-19 treatment outcomes in children and adolescents                                                                Afr. J. Clin. Exper. Microbiol. 2022; 23 (4): 335-344 

                                                  339 

Results: 

Characteristics of included studies on COVID-19 in 
children      
 A total of 11 studies on COVID-19 in 
children (9-19) met our eligibility criteria and were 
used for the systematic review, with 266 children; 
137 (51.5%) females and 129 (48.5%) males. The 
mean age of the children was 9.8 years (range of 0-

19 years) (Table 1). 

Age of children with COVID-19 at diagnosis.               
 The specific age of children with COVID-19 
at diagnosis were available for 113 patients (some 
studies had a mixture of specific ages, age ranges, 
and mean age). Of these 113 children, age group ≥ 

6 years were more affected with COVID-19 (40.7%) 

than age group 1-5 years (31.9%) and children < 1 
year of age (27.4 %). The mean age reported across 

studies where specific ages were not reported or 

partially reported ranged from 6-11.1 years (10, 
13–15). Table 2 shows the age group distribution of 
the children with COVID-19 from the selected 

studies.  

Co-morbidity in children with COVID-19  
 Table 3 shows the specific types of co-
morbidities reported in the studies used for the 
review. While 60.2% (160/266) of children with 

COVID-19 in the review had no co-morbidity (rep- 
orted in two studies), pre-existing asthma/respira- 
tory diseases (3.4%), neurological diseases (3.4%) 
and cardiac pathology (2.3%) were the most fre- 
quent co-morbidities reported. The study by Oualha 
et al., (14) reported positive correlation between 
existence of co-morbidities and increased mortality.

Table 2: Age of children and adolescents with COVID-19 at diagnosis 

Age at diagnosis No of studies No of patients Percentage (reference) 

< 1 year 5 31 27.4 (11,16–19) 

1-5 years 7 36 31.9 (11,13–17,19) 

≥6 8 46 40.7 (9,11,13–17,19) 

Total  113  

 

Table 3: Prevalence of co-morbidity in children with COVID-19 

Co-morbidity No of studies No of patients Percentage (reference) 

Pre-existing asthma/other respiratory condition 1 9 3.4 (10,11,14) 
 

Cardiac pathology 2 6 2.3 (11,17) 
 

Neurological 3 9 3.4 (11,14,17) 
 

Obesity 2 3 1.1 (9,10) 
 

Sickle cell disease 1 4 1.5 (14) 
 

Diabetes mellitus 1 3 1.1 (10) 
 

Hypertension 1 1 0.4 (10) 
 

Malignancy 1 1 0.4 (11) 
 

Premature birth 1 2 0.8 (10) 
 

No co-morbidity 2 160 60.2 (9–11,13,15,17–19) 
 

Co-morbidity not mentioned  1 68 25.6 (12,14,16) 
 

Total  266  
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SOFA score and vaccination status of children with 
COVID-19 at diagnosis    
 None of the studies recorded SOFA score of 
the patients at first diagnosis and none except one 
reported the vaccination status of the children.  

Maximum length of hospital admission for children 
with COVID-19     
 Most studies reported the maximum dura- 
tion of admission of the children with variable infor- 
mation about the specific days each patient stayed 
on admission. The range of hospital stay among 
those admitted and discharged in hospital was < 1 

day - 6 weeks. Four studies reported that children 
were admitted in hospital without stating the actual 
number of days spent. In these four studies, some 
sub-sets of the patients were still on admission at 

the time of preparing this paper for publication. In 
one study, it was unclear if any of the patients were 

admitted into hospital (Table 4). Abdel-Manna et al., 
(9) reported admission days of 2-3 weeks for 
patients with two other patients still on admission at 
three and six weeks respectively at the time of this 
preparation.      
 Shorter admission durations were reported 
by Klara et al., (10) with median of three days and 

all patients discharged by seven days. Qui et al., 
(15) reported mean admission duration of two 
weeks for children with COVID-19 and all of them 

recovered completely by six weeks. Five studies 

(11,12,14,18,19) did not specify lengths of admis- 
sion (Table 4).   

Length of ICU admission of children with COVID-19

 All except three studies (12,13,17) reported 
that a proportion of the children were admitted in 
hospital but most children (52.3%) were not 
managed in the ICU (Table 5). One child was in the 
ICU for less than two weeks and another for more 

than two weeks (9). The duration of ICU admission 
was not specified in 29 patients.  (Table 5).  

Requirement for artificial ventilation  
 Mechanical ventilation was not used for 157 
(59.0%) of patients as reported in seven studies 

(10,11,14–16,18,19). A total of 13 children received 

mechanical ventilation for duration between 1-18 
days in total (9,14). There was no report for 36.1% 
of children in the studies selected (Table 6).  

Treatment outcome of children with COVID-19 
 A total of 74.8% of the children with COVID-

19 recovered fully (9-13,15,16,18,19) and were 
discharged from hospital (Table 7). Mortality was 
reported in 1.9% of the children (14) and two 
children were reported to have sequelae at the time 
of this manuscript preparation (9). 

 
 

Table 4: Length of hospital admission of children with COVID-19 

 
Length of hospital admission 

(weeks) 
No of studies No of patients Percentage (reference) 

< 1  1 7 4.3 (10) 

1 - < 2 1 26 16.0  (13) 

< 3 1 18 11.1 (17) 

2-3 - < 4  1 10 6.2  (16) 

< 5  1 27 (13) 

< 6  1 36 22.2 (15) 

Not available  1 4 2.5 (9) 

Not specified 5 61 37.7 (11,12,17,18,19) 

Total  162  
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Table 5: Length of ICU admission of children with COVID-19  

Length of ICU admission 
(weeks) 

No of studies No of patients Percentage (reference) 

< 2  1 1 0.4 (9) 

> 2  1 1 0.4 (9) 

No admission 6 139 52.3 (10,11,15,16,18,19) 

Not specified  2 29 10.9 (9,14) 

Not available  3 96 36.1 (12,13,17) 

Total  266  

 

 
Table 6: Requirement for and length of artificial ventilation 

 
Requirement/length of artificial 

ventilation (days) 
No of studies No of patients Percentage (reference) 

 
 

1 - 7  1 4 1.5 (9) 
 

1 - 18  1 9 3.4 (14) 
 

No admission 6 157 59.0  (10,11,14–16,18,19) 
 

Not reported 3 96 36.1  (12,13,17) 
 

Total  266  
 

 
 

 

Table 7: Treatment outcomes of children with COVID-19 

Treatment outcome No of studies No of patients Percentage (reference) 
 

Full recovery and discharged 9 199 74.8 (9–13,15,16,18,19) 
 

Recovered with sequelae (morbidity) 1 2 0.8  (9) 
 

Death (mortality) 1 5 1.9 (14) 
 

Discharged with unreported sequelae 3 52 19.5 (12,14,17) 
 

Unreported 2 8 3.0  (17,19) 
 

Total  266  
 

 

Discussion: 

 In this systematic review, we aimed to 
assess current literature on COVID-19 in children. 
We identified 11 papers for final inclusion in the 

review and obtained information on age of children 

at diagnosis, presence of co-morbidities, duration of 
hospital and ICU admission, requirement for oxygen 

and/or mechanical ventilation, SOFA scoring, and 
vaccination status. A total of 266 children with 
COVID-19 were reviewed and the mean age of the 
children was 9.8 years (age range 0-19 years) with 
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129 males and 137 females (M:F ratio of 1:1.1). 

SARS-COV-2 has been reported to infect children of 
all ages and gender, including newborns, infants, 
and young children (18). When mainland China 

confirmed 11,791 COVID-19 cases at the onset of 
COVID-19, 74 (0.6%) of them were between the 
ages of 1.5 months and 18 years (20). In a study of 
474 paediatric patients on admission in a facility at 
the peak of the pandemic in 2020, about 5.2% of 
them were found to be positive with a mean age of 
5.83 years, and significantly higher than those that 

tested negative (21).     
 In a retrospective analysis of 366 hospita- 
lized children aged ≤16 years with respiratory infec- 
tions in three branches of Tongji hospital all located 
in central Wuhan, 6 (1.6%) patients had SARS-
COV-2 infection, with median age of 3 years (age 

range 1-7 years) (20). The Centers for Disease 
Control and Prevention reported that children con- 
stituted 2% of 44,672 cases in China as at early 
2020, and 4.5% of 1,663,519 cases in the US by the 
middle of year 2020 (22). In South Korea, about 
6.4% of confirmed cases were reported to be 
children with no record of death (23). In a meta-

analysis of 14 studies by Yudan et al., (24), the age 
range of children with COVID-19 was 0-17 years 
and mean age was 5.5± 2.2 years (95% CI 4.2–
6.8).      
 Currently, the median age of patients with 
COVID-19 in the US is 11 years (age range 0-17 
years) and in China, it is 7 years (age range 1-18 

years)(25,26). Children under 10 years of age have 
been shown by the Chinese CDC to account for 1% 

of confirmed COVID-19 cases while the United 
States CDC reported that children < 18 years of age 
accounted for 4.5% of 2,336,615 confirmed cases 
(27–29). Our current systematic review showed 

that COVID-19 was less frequent among children < 
1 year of age (27.4%) than among children ≥ 6 
years of age (40.7%), who also had more severe 
disease. Therefore, it is advisable to develop safe 
vaccines for this age group in addition to other 
preventive measures.    
 The SOFA score is a validated prognostic 

scoring protocol with scores ranging from 0-24, 
where scores of 0-4 could be assigned for each of 
the 6 organ systems of the body (neurologic, 
pulmonary, cardiovascular, renal, hepatic, haema- 
tologic) depending on the evidence of organ failure. 

Higher scores have been found to correlate with 
higher likelihood of in-hospital mortality (30,31). 

COVID-19 patients with higher SOFA scores are at 
increased mortality risk (32,33). In our review, 
none of the study reported on the use of SOFA 
scores to assess the risks of COVID-19 at admission 
or monitor the progress of the disease on admission. 
It would be advantageous for paediatric physicians 

to assess COVID-19 progression and monitor prog- 
nosis in hospitalized patients using SOFA scoring 

system and clearly document these in the case files 

of hospitalized patients, from which the importance 
of the scoring system can be assessed in future 
studies.     

 Mass vaccination has been reported from 
recent studies to decrease population transmission 
of SARS-COV-2 (34). Children appear to be less 
susceptible to SARS-CoV-2 infection and transmis- 
sion, compared to adults (35,36) however, they 
generally have higher rates of social contact than 
adults (37). Therefore, vaccinating children will help 

to protect the more vulnerable adults from the virus 
(34,38–41). The proportion of children COVID-
vaccinated has been shown to vary from country to 
country due to differences in vaccine availability, 
vaccine hesitancy and efficiency of vaccination 
programmes (39). The vaccination status of the 

children with COVID-19 in our review was not rep- 
orted in any the studies except one. The knowledge 
of childhood vaccination status might be necessary 
to assess whether fully vaccinated children mount a 
stronger immune response to the SARS-CoV-2 than 
those not vaccinated.    
 Children with COVID-19 and underlying dis- 

eases are at increased risk of developing a severe 
or critical illness. Respiratory neurological and car- 
diac co-morbidities were the most frequent under- 
lying diseases in this systematic review. Co-mor- 
bidities commonly reported to be associated with 
poorer COVID-19 outcomes are developmental 
delays, immune suppression, obesity, diabetes, 

seizure disorders, congenital heart diseases, chronic 
pulmonary disease (including asthma), chronic 

kidney disease, chronic liver disease, malnutrition, 
and hematologic conditions such as sickle cell 
disease (42,43). Reassuringly, the mortality rate of 
children with COVID-19 remains low accounting for 

<1% of all deaths due to COVID-19 in the United 
States (44,45).     
 The median length of admission in children 
hospitalized with COVID-19 has been reported to be 
7.5 days (range 5-13 days) (46). The admission 
length for the children with record of hospitalization 
in our systematic review was < 1 day - 6 weeks. 

Majority of children with COVID-19 reportedly have 
mild clinical disease, with faster recovery and 
therefore most did not require hospital admissions 
(47). In the United States, fewer children were 
admitted to hospital and ICU with 5.7-20.0% and 

0.58%-2.0% respectively, compared to adults aged 
18-64 years with 10.0-33.0% and 1.4-4.5% respec- 

tively.     
 With regards to requirement for artificial 
ventilation, a study of 220 children with COVID-19 
on admission in Turkey by Yayla et al., (48) reported 
that only three (1.4%) children required respiratory 
support, and all of them had underlying co-mor- 

bidities including fulminant myocarditis, Stevens-
Johnson syndrome and osteopetrosis. On the other 
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hand, Prata-Barbosa et al., (49) studied 79 children 

admitted into the ICU of a hospital in Brazil with 
COVID-19 and observed that 51 of them (65%) 
required some form of ventilatory support. This is 

far higher than 4.9% (13/266) of children we found 
requiring mechanical ventilation in our review. 
Hypoxic respiratory failure was the most common 
reason for requiring ventilatory support (50). 
Concerning COVID-19 mortality in children, the 
overall mortality has been reported to be about 
0.1% compared to 2.27% in adults (37), but the 

mortality reported in one study (14) from our review 
was 1.9%.      

Conclusion:   

 Data from our systematic review and the 

literature indicate that prognosis of COVID-19 in 
children is good, as many infected children tend to 
have mild disease and recovered without sequelae, 

and mortality is low. However, we recommend that 
SOFA scores should be used to assess risk of 
COVID-19 severity and monitor prognosis in child- 
ren requiring hospitalization to reduce adverse 
outcomes, and vaccination status of children should 
be documented, as this may impact the mana- 

gement and prognosis of the disease.   
 As a result of the emergence of SARS-CoV-
2 variants and children being possible source of 
virus transmission, it is recommended that children 
should be fully vaccinated and comply with other 
preventive measures such as wearing of face 
masks, observing social distancing, and avoiding 

crowded areas. Development of effective vaccines 
for children < 1 year of age is desirable for addi- 
tional protection since these infants are susceptible 
to severe COVID-19.  
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