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Prevalence of SARS-CoV-2 Infection in Children
Without Symptoms of Coronavirus Disease 2019
During the coronavirus disease 2019 (COVID-19) pandemic,
determination of prevalence of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection among chil-
dren without symptoms of COVID-19 is critical to guide
infection control policy. While estimates have been reported

in children undergoing emergency surgery' and oncologic
care,? these small studies have limited generalizability
to large populations of children without symptoms.

When children's hospitals
resumed elective medical
Supplemental content and surgical care in April

and May 2020, many imple-
mented routine SARS-CoV-2 testing for children presenting
for care not associated with suspicion of COVID-19. Here, we

Figure 1. Prevalence of Asymptomatic Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Infection in Children

Region/ No./ Testing Testing  Calculation Prevalence, % Less than | Greater than Weight,

CSA total No. indication site period (95% ClI) the mean | the mean %

West
1 0/231 Preop NP June 1-June30  0.00(0.00-1.64) B#—————— 2.68
2 0/143 Preop OHNS NP June 1-June 23 0.00(0.00-2.62) = 1.39
3 4/1919 Preop NP May 29-June 30 0.21 (0.08-0.53) - 5.98
4 5/2058 Preop/clinic ~ MT NA 0.24(0.10-0.57) - 5.94
5 6/1821 Preop NP NA 0.33(0.15-0.72) A 5.69
6 6/1562 Preop/clinic NP June 5-June22  0.38(0.18-0.84) ——— 5.45
7 14/1506 Preop NP May 29-July 8 0.93 (0.55-1.55) — 4.40
8 40/3032 Preop NP May 29-July 9 1.32(0.97-1.79) —a— 4.86
9 45/3039 Preop NP NA 1.48(1.11-1.98) —— 4.73
West (all) 12=85.5% (P <.001) 120/15311 0.59 (0.28-0.90) i

Midwest
10 6/2000 Preop NP May 29-July 8 0.30(0.14-0.65) - 5.81
11 10/1704 Preop NP NA 0.59(0.32-1.08) —a— 5.12
12 7/580 Preop NP NA 1.21(0.59-2.47) R — 2.50
13 8/525 ALLASX NP NA 1.52(0.77-2.98) o 2.02
14 9/408 Preop OHNS NP NA 2.21(1.16-4.14) —> 127
Midwest (all) 12=72.4% (P=.006)  40/5217 0.87(0.37-1.37) _

South
15 1/1293 All asx NP June 4-July 7 0.08(0.01-0.44) WB— 6.19
16 12/2767 Preop NP NA 0.43(0.25-0.76) —— 5.78
17 2/443 ALLASX NP NA 0.45(0.12-1.63) — 3.63
18 7/1528 Preop NP NA 0.46 (0.22-0.94) —— 5.26
19 4/534 Preop NP NA 0.75(0.29-1.91) — 3.12
20 23/1789 ALLASX NP NA 1.29(0.86-1.92) —a— 4.18
South (all) 12=80.4% (P<.001) 49/8354 0.52(0.20-0.84) -

Northeast
21 0/42 Preop NP/MT  NA 0.00 (0.00-8.38) 0.16
22 3/774 Preop MT June 1-June 23 0.39(0.13-1.13) —— 4.68
23 23/2273 ALLASX opP June 1-June 23 1.01(0.68-1.51) —— 4.83
24 7/514 Preop NP NA 1.36 (0.66-2.78) = 2.14
25 8/556 Preop NP May 29-June 29  1.44(0.73-2.81) = 2.18
Northeast (all) 12=45.5% (P=.12)  41/4159 0.90(0.45-1.35) -

Overall 12=79.4% (P<.001) 250/33041 0.65 (0.47-0.83) S

T T T T T
0 0.5 1.5 1.0 2.0 2.5 3.0
Prevalence of SARS-CoV-2 infection

in asymptomatic children (%)

Forest plot of asymptomatic prevalence in 25 combined statistical area (CSAs) is
shown. The size of each square is relative to its random-effects model weight,
and 95% Cls are represented as horizontal lines. The width of each diamond
represents the 95% Cl of pooled prevalence estimates for regional subgroups
and the entire US. Testing indications included hospital-wide preoperative or
preclinic testing (preop/clinic), preoperative testing for pediatric patients in
otolaryngology-head and neck surgery only (preop OHNS), or testing for all

children who were asymptomatic (undifferentiated by testing indication; ASX).
Testing sites for reverse transcription-polymerase chain reaction sample
collection were nasopharynx (NP), middle turbinate or nasal cavity (MT), or
oropharynx (OP). Calculation period: for 11 CSAs with additional later data, the
periods over which calculated and actual prevalence rates in asymptomatic
pediatric populations were compared in Figure 2B are shown. NA indicates

not available.
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Figure 2. Association of Severe Acute Respiratory Syndrome Coronavirus 2 Prevalence in Children Without Symptoms

With Weekly Incidence of Coronavirus Disease 2019 in General Populations
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A, The weekly incidence of coronavirus disease 2019 infection in the general
population and asymptomatic pediatric prevalence for 25 combined statistical
areas (CSAs) is plotted here. The line of best fit (black solid line) and 95% Cls
(dashed lines) are shown. Linear regression resulted in an unstandardized
coefficient (B) of 1.07 (95% Cl, 0.60-1.54; P < .001). Of the variation in the data,
49% was explained by the model. Equation of best-fit line: asymptomatic
pediatric prevalence was equal to 1.07 x (Johns Hopkins University weekly
incidence) + 0.23. B, For 11 CSAs (n = 15 612 children), prevalence values in
asymptomatic pediatric populations were available for defined periods in June

and July 2020 (as specified in Figure 1). Using the regression model generated
in Figure 2A, we calculated prevalence values in asymptomatic pediatric
populations from the Johns Hopkins University weekly incidence for each of the
CSAs over those periods and compared them with the actual measured
asymptomatic pediatric prevalence values. The gray dashed line indicates a
perfect match between calculated and actual prevalence values. Error bars
indicate the 95% Cls surrounding the actual measured prevalence values by
binomial exact calculation.

report the prevalence of positive SARS-CoV-2 test results in
children without symptoms at 28 children's hospitals across
the US.

Methods | The prevalence of SARS-CoV-2 infection in children
who are asymptomatic was reported by pediatric otolaryn-
gologists as part of a quality improvement project through May
29, 2020. Reverse transcription-polymerase chain reaction
tests for SARS-CoV-2 RNA were performed before surgery, clinic
visits, or hospital admissions. In some instances, children may
have had symptoms associated with their primary condition
that overlapped with symptoms of COVID-19, but testing was
not done out of suspicion of SARS-CoV-2 as the primary caus-
ative mechanism of'illness. Because this was an analysis of dei-
dentified data only, the study was deemed exempt, with a
waiver of consent, by the University of California, San Fran-
cisco institutional review board.

The mean weekly incidence of COVID-19 for the entire
population of the combined statistical area (CSA) for each hos-
pital was calculated from the Johns Hopkins University con-
firmed cases database for the indicated periods®* and com-
pared with asymptomatic prevalence. All Pvalues less than .05
were considered statistically significant. Statistical analyses
were performed using Stata version 15.1 (StataCorp). Analy-
ses are detailed in the eMethods in the Supplement.
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Results | Overall, 250 of 33 041 children (age range, 0-18 years)
without symptoms who were tested at 28 hospitals were posi-
tive for SARS-CoV-2 through May 29, 2020. Across the 25 CSAs
represented by these children's hospitals, prevalence varied
from 0% to 2.2%, with a pooled prevalence of 0.65% (95% CI,
0.47%-0.83%, with significant heterogeneity; Figure 1). Asymp-
tomatic pediatric prevalence was significantly associated with
weekly incidence of COVID-19 in the general population dur-
ing the 6-week period over which most testing of individuals
without symptoms occurred (unstandardized coefficient
B =1.07[95% CI, 0.60-1.54]; P < .001; Figure 2A). No other fac-
tor (CSA population, number of tests performed, region, test-
ing indication, or sample collection site) demonstrated a sig-
nificant association with prevalence in individuals without
symptoms. Later data from 15 612 children from 11 CSAs were
compared with prevalence in an asymptomatic pediatric popu-
lation calculated from contemporaneous Johns Hopkins Uni-
versity weekly incidence using the best-fit equation derived
from this association, and this demonstrated that the associa-
tion persisted at this later time (unstandardized coefficient B,
0.86 [95% CI, 0.60-1.54]; P = .001; Figure 2B).

Discussion | These findings suggest a low pooled prevalence of
positive SARS-CoV-2 test results among children who were

asymptomatic and presenting for surgical or medical care.
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Heterogeneity of the pooled prevalence estimates suggests that
site-specific prevalence data have greater utility than regional
pooled prevalence for local decision-making. However, suffi-
ciently powered prevalence data on the local asymptomatic pe-
diatric population are difficult to obtain for most individual
institutions.

The strong association between prevalence of
SARS-CoV-2 in children who are asymptomatic and contem-
poraneous weekly incidence of COVID-19 in the general
population (quantified by the best-fit equation in Figure 2A)
provides a simple means for institutions to estimate local
pediatric asymptomatic prevalence from the publicly avail-
able Johns Hopkins University database.® This prevalence
can be used to guide policy on institutional settings for chil-
dren within that community and estimate pretest probabil-
ity for SARS-CoV-2 screening. Ongoing estimates of the
prevalence of asymptomatic SARS-CoV-2 infection in chil-
dren may be updated as the COVID-19 pandemic evolves
(Figure 2B).

Limitations of this study exist. Children without symp-
toms presented for elective care at children's hospitals and
may not represent the general pediatric population by age,
health status, immunologic status, and demographic fac-
tors. Because of prolonged viral shedding,® polymerase
chain reaction test positivity in children without symptoms
may not reflect contemporaneous community incidence.
Variations in symptom screening and testing protocol
existed between sites and over time, contributing to hetero-
geneity. We are confident, however, that the strong correla-
tion with the general incidence data provides external vali-
dation that the asymptomatic testing outcomes are broadly
reliable.
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