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Since the outbreak of severe acute respira-
tory syndrome coronavirus 2 (SARS- CoV-2) 
in Wuhan, China at the end of 2019, the vast 
majority of severe COVID-19 cases globally 
have occurred in older adults compared with 
children. Epidemiological data from the USA 
show that <2% of laboratory- confirmed cases 
have occurred in children, with the majority 
presenting as mild or asymptomatic.1 At the 
time of writing (2 May 2020), eight child 
deaths have been reported worldwide, with 
one case possibly related to intussusception.2 
It remains unknown whether children with 
COVID-19 have less severe illness than adults 
due to a combination of a lower incidence of 
infection, lower disease severity or both.

Current screening for COVID-19 is 
predominantly on symptomatic patients, and 
so the true prevalence of SARS- CoV-2 infec-
tions among children and the wider commu-
nity is unknown. Importantly, in one case of 
COVID-19 in a 6- month- old boy in Singapore, 
persistent and high SARS- CoV-2 viral load 
was observed despite the child being asymp-
tomatic.3 Viral shedding has been detected 
in rectal swabs of children even beyond the 
recovery period, suggesting that transmission 
through the faecal- oral route is possible,4 a 
point likely to be of greater importance in 
low- income and middle- income countries. 
Being asymptomatic with high viral load, chil-
dren may represent a source of community 
transmission of COVID-19. However, the role 
of children in the transmission of COVID-19 
remains unclear.

One hypothesis relates to the differential 
expression of the ACE2 receptor, the domi-
nant binding site for SARS- CoV-2 on host cells, 
between children and adults. ACE2 has been 
suggested to be involved in the main patho-
physiological pathway of acute respiratory 
distress syndrome (ARDS), which is also the 
leading cause of COVID-19 mortality among 

adults.5 However, differences in ACE2 expres-
sion between children and adults have not 
been completely established. Cytokine storms 
involving high levels of proinflammatory cyto-
kines (eg, interleukin (IL)-1, IL-6) seem to be 
the pathological basis for ARDS in COVID-19. 
This represents a challenge for disease manage-
ment as the precise biological mechanism of 
ARDS in COVID-19 is not well understood. It is 
plausible that weaker inflammatory responses 
in children may prolong virus survival and 
therefore transmission to older contacts. To 
this end, the results of anti- IL-6 mAb (siltux-
imab) or anti- IL-1 mAb (canakinumab) trials 
and other immunotherapies are greatly antic-
ipated. Understanding the burden of infection 
in children and why they do not present with 
severe disease will provide important clues as 
to how we can protect our most vulnerable 
populations. Research addressing this question 
should be a priority.

Little is known about the immune response 
during COVID-19. While data are accumulating 
for adults, children remain a critical knowledge 
gap. Identifying any differences between adults 
and children is essential for the development 
of an effective vaccine. The first such study in 
a non- severe adult patient6 described elevated 
antibody and cellular immunity, providing crit-
ical insights into markers of recovery against 
this deadly virus.

To determine correlates of protection for 
COVID-19, systematic immunological studies 
need to be undertaken in children and adults 
across the clinical spectrum of the disease. 
Neutralising antibodies are important, as 
demonstrated by the use of convalescent sera 
in the treatment of critically ill patients with 
COVID-19. Measurement of antibodies forms 
the basis of early evaluation of most COVID-19 
vaccine candidates, of which there are at least 
78 in development.7 The magnitude of the 
antibody response during COVID-19 is thought 
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to be associated with severity, suggesting that children with 
mild or asymptomatic infection might produce weaker 
responses. If these weaker responses lead to susceptibility 
to reinfection, this could have profound implications for 
COVID-19 control. Indeed, reinfection with SARS- CoV-2 
was reported in 111 recovered patients from South Korea, 
although the precise reason for this is an ongoing investiga-
tion.8 The WHO is preparing large- scale global serological 
surveys (Solidarity II Study) to ascertain the level of expo-
sure before, during and following this pandemic. Inclusion 
of children in these surveys will provide the first global data 
on infection rates among children and provide important 
clues to the resulting levels of immunity. The development 
of assays to evaluate COVID-19 antibodies is ongoing, but 
currently lacks formal evaluation and standardisation.9 Just 
as critical as measuring antibody responses will be detailed 
cellular immunological profiling in children infected with 
SARS- CoV-2 to gain better insights into patterns of immu-
nological recovery, as this may differ from adults. The use 
of these approaches in household contact studies will be 
essential to understanding immunity in children who may 
be asymptomatic or presenting with mild disease, as well as 
patterns of transmission within families.

Greater understanding of why children appear to be 
less susceptible to severe COVID-19 than adults remains 
a key knowledge gap in the fight against this pandemic. 
Moreover, the role children play in the transmission of 
COVID-19 in the community will accelerate the develop-
ment of interventions such as vaccines and other societal 
measures aimed at protecting our most vulnerable popula-
tions against this virus.
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