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Reply
To the Editor:
Coronavirus disease 2019 (COVID-19) carries significant

morbidity and mortality for adults whereas children have
been felt to be “spared.” The justification for the apparent
difference in clinical response remains to be understood.
We provide data pertinent to viral load, angiotensin-
converting enzyme 2 expression, and severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) antibody responses
for children infected with SARS-CoV-2. Comparisons with
adults probed for factors driving the apparent dichotomous
response between children and adults following infection
with SARS-CoV-2. Our data show that children can, in
fact, carry high viral loads despite mild symptoms, in contrast
to adults, who become quite ill even as viral load wanes. We
do not infer that children carry a greater viral load than adults
at paralleled days of symptoms, although the sample size in
our adult cohort was limited for individuals with less than
7 days of symptoms. Heald-Sargent et al, however, suggested
that children <5 years of age had significantly lower cycle
threshold values on SARS-CoV-2 reverse-transcription poly-
merase chain reaction (and therefore higher viral load) than
adults >18 years of age.1 Comparing children with adults is
justified to ascertain factors driving disease. Our data, com-
bined with the study by Heald-Sargent, suggest that viral
load is unlikely the sole factor driving severe disease in adults,
as children also can carry high viral loads.

We did not culture live virus in our study. However, live
virus has been shown to be readily isolated from respiratory
secretions during the first week of symptoms.2 To assume
that only <5% of individuals with a viral load >5.4 log10
RNA copies/mL are infectious without taking symptom
duration into consideration may underestimate the number
of children carrying live virus, as Wolfel et al obtained this
threshold using samples collected across all time points of
symptom duration.2 Further, Wolfel et al state that there
was genetic evidence of active viral replication in the first
5 days of throat swabs and 9 days of sputum.2 Further, an
outbreak of COVID-19 in a childcare facility highlights the
potential for transmission from infected children to adults
and other children.3 Therefore, inferring the possibility of
infectivity in children with high viral loads early in the infec-
tious course is prudent until research can directly prove this
is not the case.
Our study was conducted from April to June 2020, when

schools were shut down and in-person children’s extracurric-
ular activities were cancelled. Therefore, contact tracing of
infected children at that time would have been of limited
value. Despite the constraints in social interactions during
the time of this study, 18% of acute pediatric SAR-CoV-2 in-
fections and 56% of children with multisystem inflammatory
syndrome in children did not have a known household con-
tact. This suggests that they could have contracted the virus
from an asymptomatic family member or an interaction
with a presymptomatic individual outside of the home.
Asymptomatic individuals are recognized as carrying virus
and contribute to SAR-CoV-2 transmission.4,5 A case series
in Korea found that of 91 children exposed to adults with
COVID-19, only 8.5% of these children had symptoms
before testing positive for SARS-CoV-2, and 22% never
developed symptoms.6 Contact tracing, which relies
on symptom report, could miss detection of asymptomatic
individuals.
More research is needed to further define how children are

affected by SARS-CoV-2 infection as compared with adults,
and what role children will play in the COVID-19 pandemic
as schools open. Based on our data, we feel safety precautions
for children of all ages are justified. Mask-wearing, hand
washing, physical distancing, and viral testing are logical stra-
tegies for minimizing the spread of this pandemic as children
return to schools and daycares.
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Comment regarding pediatric severe
acute respiratory syndrome
coronavirus 2: clinical presentation,
infectivity, and immune responses
To the Editor:
In the report by Yonker et al, despite having tested 11

asymptomatic children with 3 positives, there are no details
about this group selection and there is no information about
the viral load in this group.1 It would be important to
compare this group with the group study, instead of
comparing asymptomatic/early infection with adults at a
later stage of the disease. One study found a higher viral
load in adults during the first week of symptoms with a pro-
gressive decrease over time, as observed in the present study
in children, reinforcing that comparing viral load at different
stages of the disease may be inadequate.2 Also, they correlated
multisystem inflammatory syndrome in children with low
viremia, and posed it as an obstacle to control strategies as re-
opening schools. However, studies show that multisystem in-
flammatory syndrome in children is a later complication,
with a low incidence and mortality.3,4

Data suggest that the majority of pediatric cases are
mild or asymptomatic.5,6 Therefore, we should ponder
the impact of quarantine on childhood. There are psycho-
logical and physical burdens imposed on children with
home confinement and school closure: lack of children-
children interaction and inadequate eating patterns
generate distress, obesity/malnutrition, depression, and
many other behavioral and neurodevelopmental disorders.
Additionally, vulnerable children like those exposed to
domestic violence and abuse have no place to shelter.7,8

Furthermore, in low-income countries, socioeducational
disparity may be enhanced, because there is no universal
access to audiovisual system or Internet access; in addi-
tion, some children receive vital nutritional assistance in
schools that has been halted since the pandemic began.7

Mitigating the psychosocial impact may require risk stratifi-
cation of children, teachers, and their household contacts and
contact tracing all symptomatic individuals making isolation
possible.9 The central question after their findings is if there
is direct correlation between viral load and transmissibility.10
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