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An outbreak of coronavirus disease (COVID-19) 
began in Wuhan, China, during December 2019 

and has rapidly spread throughout China and to 
many countries (1,2). Common symptoms include 
fever, dry cough, and myalgia (3). Ten laboratory-
confirmed cases and several asymptomatic cases 
of COVID-19 have been identified in Zhoushan,  
China, since January 19, 2020. We report the epi-
demiologic and diagnostic features for 1 case in an  
asymptomatic child.

On January 30, 2020, we identified a 10-year-old 
boy who had no fever or cough but had close contact 
with 2 confirmed case-patients with laboratory-con-
firmed COVID-19 (Figure). The boy was a primary 
school student who lived with his parents in an apart-
ment of a college. The complex had several confirmed 
COVID-19 case-patients during January 19–31. 

Interviews of the boy and his parents confirmed 
his multiple exposures to the previously confirmed 
case-patients. On January 9 and 15, he participated in 
2 parties with his parents and their colleagues. Two 
persons at these parties were positive for severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) 
by reverse transcription PCR (RT-PCR) on January 20 
and 22. During January 12–15, the boy played football 
at a football club with a teammate who had a virus-
positive RT-PCR result on January 22. The parents of 
the boy were asymptomatic and their stool, nasopha-
ryngeal, and sputum specimens collected on Febru-
ary 1 and 14 were negative for SARS-CoV-2.

We collected nasopharyngeal swab and sputum 
samples from the boy 15 days after the last close con-
tact and tested these specimens for SARS-CoV-2 by 
using RT-PCRs targeting the open reading frame lab 
(ORF1ab) and nucleoprotein gene regions (4). We ob-
tained equivocal results: cycle threshold (Ct) values 
were negative for ORFlab and 37.5 for the nucleopro-
tein gene. However, on February 1 (17 days after his 
last contact), a stool specimen was positive for SARS-
CoV-2 by RT-PCR. (ORF1ab Ct 32.6; nucleoprotein 
gene Ct 33.7). He was then hospitalized in isolation 
and for monitoring.

Since January 22, The area of residence for the boy 
had been isolated, and community physicians moni-
tored quarantined residents twice a day for signs and 
symptoms including fever, cough, and myalgia. Dur-
ing January 9–31, the boy had no signs or symptoms.

In the hospital, a routine blood test performed 
on February 2 showed cell counts within reference 
ranges, and a computed tomography scan on Febru-
ary 5 showed no abnormalities. After additional stool 
specimens collected on February 2 (ORF1ab Ct 25.6; 
nucleoprotein gene Ct 25.8) and February 4 (ORF1ab 
Ct 25.6; nucleoprotein gene Ct 28.3) were positive, the 
patient received abidol hydrochloride (100 mg 3×/d), 
interferon α-2b spray (2.5 million U 2×/d) and tradi-
tional Chinese medical therapy on February 5. Stool 
specimens collected on February 7 (ORF1ab Ct 26.3; 
nucleoprotein gene Ct 27.6), February 8 (ORF1ab Ct 
31.4; nucleoprotein gene Ct 30.6), and February 9 (OR-
F1ab Ct 27.0; nucleoprotein gene Ct 27.0) were posi-
tive, but stool specimens collected on February 12 and 
14 were negative.

Early symptoms in most COVID-19 patients 
include fever, myalgia, cough, and sore throat (5), 
which are common in other acute respiratory virus 
infections (6). Most cases appear to be mild, and most 
hospitalized patients have pneumonia with ground 
glass opacities on chest radiographs. Few children 
with SARS-CoV-2 infections have been reported, and 
most of them had mild clinical symptoms (7).

The boy we report had close contact with con-
firmed COVID-19 case-patients on several occasions 
before he showed an equivocal RT-PCR result for 
respiratory specimens and subsequently positive 
results for stool specimens. Despite these positive 
test results, he had no detectable fever or other clin-
ical symptoms consistent with COVID-19 for >30 
days from his last documented exposure. Although 
positive RT-PCR results do not necessarily indi-
cate presence of infectious virus, our findings rein-
force the need for RT-PCR testing of asymptomatic  
persons with exposure to COVID-19 patients.  
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We report an asymptomatic child who was positive for a 
coronavirus by reverse transcription PCR in a stool spec-
imen 17 days after the last virus exposure. The child was 
virus positive in stool specimens for at least an additional 
9 days. Respiratory tract specimens were negative by re-
verse transcription PCR.

1These authors contributed equally to this article.



Asymptomatic infections complicate efforts to cur-
tail SARS-CoV-2 transmission and implement effec-
tive control procedures.

SARS-CoV-2 is believed to be transmitted 
through large respiratory droplets (8) and close 
contact (9). Indirect transmission by contaminated 
fomites might also play a role. During the SARS 
pandemic of 2002–2003, positive RT-PCR results for 
stool specimens from SARS patients suggested that 
stools or sewage might be virus sources (10). Our 
finding of multiple positive stool specimens in this 
case similarly raises the concern that stool from CO-
VID-19 patients might serve as another vehicle for 
virus transmission. Moreover, detection of virus by 
RT-PCR in stool specimens when respiratory tract 
specimens are negative suggests that stool might 
be considered, in addition to respiratory tract speci-
mens, for routine diagnostic screening.

Our study had several limitations. The delay in 
RT-PCR testing after the first recognition of virus 
exposure prevented a more accurate estimation of 
the incubation time from exposure to RT-PCR posi-
tivity. The failure to test other specimens, such as 
blood and urine, prevented determination of the 
full spectrum of virus shedding for the case-pa-
tient. Although we urge caution in making policy 
decisions on the basis of 1 case, expanded testing 
of various clinical specimens from symptomatic 
and asymptomatic case-patient contacts at multiple 
time points would be warranted to help confirm 
our findings.
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Figure. Timeline for detection of novel coronavirus by RT-PCR in stool specimen from asymptomatic child, China, January 9–February 
14, 2020. NA, not available; NP, nasopharyngeal; RT-PCR, reverse transcription PCR; +, positive for novel coronavirus RNA by RT-
PCR; ±, equivocal for novel coronavirus RNA by RT-PCR; –, negative for novel coronavirus RNA by RT-PCR.
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The coronavirus disease (COVID-19) is spreading 
globally; as of March 5, 2020, cases were reported 

in China and 85 other countries, territories, and ar-
eas (1). Disease severity is a particularly crucial pa-
rameter for understanding this new disease (2), but 
accurately estimating the case-fatality risk is difficult 
because milder cases are not being diagnosed and 
death is delayed.

We used data from the World Health Organiza-
tion (WHO) (1) to calculate crude estimates of the case-
fatality risk on March 5, 2020, for 4 populations: China; 
China, excluding Hubei Province; a group of 82 coun-
tries, territories, and areas; and passengers and crew of 
a cruise ship (Table 1). However, given the critical need 
to consider time lags to death when calculating case-
fatality risk (3), we used time lags from a recent study 
from China (4). Yang et al. (4) reported that the median 
time from symptom onset to radiological confirmation 
of pneumonia was 5 days (interquartile range [IQR] 3–7 
days); from symptom onset to intensive care unit (ICU) 
admission was 11 days (IQR 7–14 days); and from ICU 
admission to death was 7 days (IQR 3–11 days). There-
fore, a median of 13 days passed from pneumonia con-
firmation to death ([11–5] + 7 = 13). 

For our calculation, we assumed that the day of 
radiological confirmation of pneumonia approxi-
mately equated to the reporting date for laboratory-
confirmed cases of COVID-19 to WHO. We obtained 
cumulative COVID-19 case counts reported by WHO 
on February 21 (5), which was 13 days before March 
5, the date we used for calculating the crude case-fa-
tality risk. Our approach is broadly comparable to a 
study that used earlier data to estimate the median 
time delay of 13 days from illness onset to death (6).

By using the number of cumulative cases on Feb-
ruary 21 as the denominator for the adjusted case-fa-
tality risk (aCFR), we assumed that half of the addi-
tional cumulative reported deaths on March 5 could 
be matched with cases reported on February 21. We 
acknowledge our approach is fairly simplistic and 
that it can be superseded when higher quality cohort-
based analyses become available.

The case-fatality risks, when adjusted for a 13-
day lag time from reporting to death, were 3.5% in 
China; 0.8% in China, excluding Hubei Province; 
4.2% in the group of 82 countries, territories, and 
areas; and 0.6% for the cruise ship (Table). Our re-
sult for China, excluding Hubei Province, is similar 
to a previous estimate of 0.9% (95% CI 0.6%–1.3%) 
by using a time-delay adjusted case-fatality risk for 
the same area (K. Mizumoto and G. Chowell, unpub. 
data; https://www.medrxiv.org/content/10.1101/
2020.02.19.20025163v1).
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We estimated the case-fatality risk for coronavirus disease 
cases in China (3.5%); China, excluding Hubei Province 
(0.8%); 82 countries, territories, and areas (4.2%); and on 
a cruise ship (0.6%). Lower estimates might be closest to 
the true value, but a broad range of 0.25%–3.0% probably 
should be considered.


