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C hildren have been suggested as the facilitators of severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) transmission and amplification,' because many affected children might be
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1e frequency of individuals carrying
SARS-CoV-2 among children admitted for noninfectious conditions and without any SARS-CoV-2-asso-
ciated symptoms or signs and compare it with the frequency of individuals carrying SARS-CoV-2
among a similar adult population.
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Methods

At the Fondazione Ca' Granda Ospedale Maggiore Policlinico in Milan, Italy, all patients who require
hospitalization after accessing either the pediatric emergency department (for participants younger



than 18 years) or the adult emergency department (for individuals 18 years and older) immediately un-
dergo a nasopharyngeal swab for the detection of SARS-CoV-2, regardless of their symptoms. If the
first sample has negative results, a second one is administered within 12 to 48 hours. For this study,
eligible patients were those admitted for noninfectious conditions to this hospital from March 1 to
April 30, 2020. We excluded individuals presenting with any signs or symptoms possibly associated
with SARS-CoV-2 infection and those with a history of close and prolonged contact with individuals
who had tested positive for SARS-CoV-2 or had a history of symptoms or signs consistent with COVID-
19 in the previous 21 days. Individuals with only 1 nasopharyngeal swab available were also excluded.
The Milano Area 2 ethics committee approved the study, which included a waiver of informed consent
because of the retrospective nature of the investigation.

Data on age, sex, the reason for admission, and development of any SARS-CoV-2 signs of infection in
the following 48 hours were retrospectively collected. A comparison of proportions between the pe-
diatric and adult cohorts was made with the 2-tailed Fisher test. An odds ratio and its 95% Cls were
calculated as a measure of risk of carrying SARS-CoV-2. Significance was assumed when P<.05. Statis-
tical analysis was performed using the open-source statistical language R, version 3.5.3 (R Foundation
for Statistical Computing).

Results

In the study period, 881 children presented to the pediatric emergency department, and 83 children
(34 girls and 49 boys; median [interquartile range] age, 5.3 [1.1-11.0] years) fulfilled the eligibility cri-
teria. In the same period, among the 3610 adults presenting to the adult emergency department, 131
(51 women and 80 men; median [interquartile range] age, 77 [57-84] years) were included. The rea-
sons for admission of the included individuals are given in the Table. Children were found to be less
frequently positive than adults (1in 83 children [1.2%] vs 12 in 131 adults [9.2%]; P=.02), with an
odds ratio of 0.12 (95% Cl, 0.02-0.95) compared with adults. Eleven of 12 adults were positive for
SARS-CoV-2 at the first swab. None of the included individuals developed signs or symptoms of SARS-
CoV-2 infection in the 48 hours after the admission.
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Table. Characteristics of the Included Children and Adults (N=214)
Characteristics of the Included Children and Adults (N=214)

Discussion

In this study conducted among individuals hospitalized in Milan, one of the cities with the highest
SARS-CoV-2 burden in the world, about 1% of children and 9% of adults without any symptoms or
signs of SARS-CoV-2 infection tested positive for the virus. It has been estimated that approximately
80% of adults with SARS-CoV-2 are asymptomatic.# The few available reports® on children are from
China and suggest that children who are asymptomatic might be 15% of individuals positive for SARS-
CoV-2. In this study, children without symptoms and signs of SARS-CoV-2 carried the virus less fre-
quently than adults, suggesting that their role as facilitators of the spreading of SARS-CoV-2 infection
could be reconsidered. Along with this potential important implication, some limitations should be ac-
knowledged: first, we retrospectively analyzed only cases requiring hospitalization, and second, we
report a single-center experience. However, these preliminary results can help understanding the epi-
demiology of SARS-CoV-2 infections. Particularly, these data do not support the hypothesis that chil-
dren are at higher risk of carrying SARS-CoV-2 asymptomatically than adults.

Back to top
Article Information

Accepted for Publication: May 26, 2020.

Corresponding Author: Carlo Agostoni, MD, Fondazione IRCCS Ca' Granda, Ospedale Maggiore Poli-
clinico, Via della Commenda 9, 20122 Milan, Italy (carlo.agostoni@unimi.it).

Published Online: September 14, 2020. doi:10.1001/jamapediatrics.2020.3595



Author Contributions: Drs Agostoni and Costantino had full access to all of the data in the study and
take responsibility for the integrity of the data and the accuracy of the analysis.

Concept and design: Milani, Rocchi, Agostoni, Costantino.
Acquisition, analysis, or interpretation of data: All authors.
Drafting of the manuscript: Milani, Costantino.

Critical revision of the manuscript for important intellectual content: Bottino, Rocchi, Marchisio, ELLli,
Agostoni.

Statistical analysis: Milani.
Administrative, technical, or material support: Bottino, Rocchi, ELLi.
Supervision: Marchisio, Agostoni, Costantino.

Conflict of Interest Disclosures: None reported.

References

1. Kelvin AA, Halperin S. COVID-19 in children: the link in the transmission chain. Lancet Infect
Dis. 2020;20(6):633-634. doi:10.1016/51473-3099(20)30236-X
PubMed | Google Scholar | Crossref

2. Qiu H, Wu J, Hong L, Luo Y, Song Q, Chen D. Clinical and epidemiological features of 36
children with coronavirus disease 2019 (COVID-19) in Zhejiang, China: an observational cohort
study. Lancet Infect Dis. 2020;20(6):689-696. doi:10.1016/51473-3099(20)30198-5
PubMed | Google Scholar | Crossref

3. Castagnoli R, Votto M, Licari A, etal. Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection in children and adolescents: a systematic review. JAMA Pediatr. Pub-
lished online April 22, 2020. doi:10.1001/jamapediatrics.2020.1467
Article | PubMed | Google Scholar

4. Mizumoto K, Kagaya K, Zarebski A, Chowell G. Estimating the asymptomatic proportion of
coronavirus disease 2019 (COVID-19) cases on board the Diamond Princess cruise ship, Yoko-
hama, Japan, 2020. Euro Surveill. 2020;25(10):1-5. doi:10.2807/1560-
7917.ES.2020.25.10.2000180
PubMed | Google Scholar | Crossref



5. Lu X, Zhang L, Du H, et al; Chinese Pediatric Novel Coronavirus Study Team. SARS-CoV-2 in-
fection in children. N Engl J Med. 2020;382(17):1663-1665. doi:10.1056/NEJMc2005073
PubMed | Google Scholar | Crossref

See More About

(Infectious Diseases) CCoronavirus (COVID19)) (Pediatrics)

@ Coronavirus Resource Center

Trending

Research —

Prevalence of SARS-CoV-2 Infection in Children Without Symptoms of COVID-19
August 25, 2020

Review < [>]

SARS-CoV-2 Infection in Children and Adolescents
September 1, 2020

Research —

Age-Related Differences in Nasopharyngeal SARS-CoV-2 Levels in Patients With Mild to Moderate

COVID-19
September 1, 2020

Select Your Interests

Advertisement



JOB LISTINGS ON JAMA CAREER CENTER®

Pediatrician (Sacramento, CA)
Sacramento, California

Exciting Neonatologist Opportunity
Philadelphia, Pennsylvania

Primary Care Opportunities Near Boston, MA (copy)

Lynn, Massachusetts

Pediatrician (Santa Rosa, CA)

Santa Rosa, California

Pediatrician (Lompoc, CA)

Lompoc, California

See more at JAMA Career Center

Others Also Liked

NIH Kicks Off Study Investigating Coronavirus in Children
Doug Macron et al., GenomeWeb, 2020

SARS-CoV-2 Study Documents Viral Dynamics in Young Adults With or Without Symptoms

staff reporter, GenomeWeb, 2020

Yale Team Finds Saliva Compares Favorably to Nasopharyngeal Swabs for SARS-CoV-2 Testing

staff reporter, 360Dx, 2020

TREND Y3}

| consent to the use of Google Analytics and related cookies across the TrendMD network (widget, website, blog). Learn more

Trending

Prevalence of SARS-CoV-2 Infection in Children Without Symptoms of COVID-19

JAMA Pediatrics | Research | August 25, 2020




SARS-CoV-2 Positivity Rate for Latinos in the Baltimore-Washington, DC Region
JAMA | Research | July 28, 2020

Clinical Characteristics of Children With SARS-CoV-2-Associated Pediatric Inflammatory Multi-
system Syndrome

JAMA | Research | July 21, 2020




