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On March 1, 2021, an infant enrolled at a childcare 
center in the Kingston, Frontenac, Lennox, and 

Addington region in Ontario, Canada tested posi-
tive for severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2); however, no acquisition source 
was identified. The next day, another 7 children and 
staff at the facility tested positive, and an outbreak 
was declared. 

We immediately searched for potential trans-
mission events and deployed a public health inspec-
tor and nurse team. The infant had last attended 
the childcare center >3 days before symptom on-
set, beyond the 48-hour window for exposure risk 
according to standard guidance (1). Furthermore, 
the assessment team identified no travel, occupa-
tional, or other contact risks. Out of an abundance 
of caution, we extended the period of communica-
bility (POC) from 48 to 96 hours, which defined the 
childcare center as an outbreak setting. We identi-
fied staff who had recently traveled to regions with 
high proportions of SARS-CoV-2 variants of con-
cern (VOC). We were concerned that the increased 
transmissibility and virulence of a potential VOC 
outbreak in a childcare center could rapidly spread 
through the community, given recent studies dem-
onstrating SARS-CoV-2 infection and transmission 
among children (2,3).

Case investigators gathered symptom pro-
files, onset dates, detailed exposure histories, risk  

An outbreak of severe acute respiratory syndrome coro-
navirus 2 with no definitive source and potential expo-
sure to variants of concern was declared at a childcare 
center in Ontario, Canada, in March 2021. We developed 
a robust outbreak management approach to detect, con-
tain, and interrupt this outbreak and limit propagation  
among children.
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factors, and contacts. Because they did not meet 
early vaccine eligibility criteria, none of the persons 
had been vaccinated. Because of concern about 
VOCs, we applied the 96-hour POC to all case-
patients and high-risk contacts. Case-patients were 
required to immediately isolate for 10 days under 
active monitoring. We advised all high-risk con-
tacts and their household contacts to quarantine for 
14 days. As a precaution, we initiated contact trac-
ing before receiving laboratory results for high-risk 
contacts in whom COVID-19-associated symptoms 
developed. We requested that all close contacts be 
tested 3 times while in quarantine: on day 0 and 
during days 5–7 and 10–12. To be discharged, we 
required contacts to test negative on days 10–12 
or, if having a positive or incomplete test, to quar-
antine for 10 additional days before retesting. The 
local Public Health Ontario laboratory conducted 
real-time reverse transcription PCR testing us-
ing the cobas 6800/8800 assay (Roche Molecular 
Diagnostics, https://diagnostics.roche.com) or a 

laboratory-developed test (Public Health Ontario, 
https://publichealthontario.ca) (4,5). Testing turn-
around time was <24 hours, and positive samples 
were tested for N501Y and E484K mutations.

A total of 21 SARS-CoV-2 cases were associated 
with this outbreak during March 1–23, 2021 (Appen-
dix, https://wwwnc.cdc.gov/EID/article/28/1/21-
1811-App1.pdf): 14 (67%) through direct exposure at 
daycare and 7 (33%) through secondary transmission 
(Figure). Average affected age was 22.5 years (range 
19 months–68 years); similar proportions of female 
(11/21) and male (10/21) persons were affected.

For the first generation, the staff attack rate, 47% 
(8/17), was >4 times higher than the child attack rate, 
11% (6/53) (Table) and higher in every classroom 
with positive cases, aligning with increased SARS-
CoV-2 susceptibility and transmission reported 
among adults compared with children (6–8). Of note, 
we observed no cases or transmission among nonmo-
bile infants, who remained in assigned cribs in a sepa-
rate classroom, or their caregivers.

Figure. Social network analysis 
of a COVID-19 outbreak in a 
childcare center in Ontario, 
Canada, March 1–23, 2021. 
The facility had 1 common staff 
room and 4 physically separated 
classroom cohorts: infant (6–18 
months of age), toddler (18 
months–2.5 years of age), and 
preschool classes 1 and 2 (both 
2.5–5 years of age), excluding 
adult staff. 
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We observed proper personal protective equip-
ment, hand hygiene, and cleaning protocols. How-
ever, we identified staff breakrooms as high-risk 
settings because of reduced physical distancing be-
tween different staff cohorts and long-term unmask-
ing during meals. Furthermore, some staff were 
identified as coming to work with COVID-19–asso-
ciated symptoms which, when combined with high 
risk for staff exposure, emphasizes the continued im-
portance of careful screening at work and requiring 
isolation and retesting after a positive test (9). Staff 
must also be vigilant in adhering to physical distanc-
ing and infection prevention and control guidelines 
(https://ipac-canada.org) when socializing outside 
of the workplace.

Although we identified no definitive acquisition 
source or transmission incidents, our robust outbreak 
management approach enabled detection, contain-
ment, and interruption of this outbreak with limited 
propagation among children (Appendix Figure). Ex-
tending the POC from 48 to 96 hours broadened our 
capacity to identify both exposure risks and VOC risk 
from staff travel. Immediate lockdown of facilities 
and rapid isolation and quarantine guidance reduced 
further transmission. The 3-stage testing strategy and 
short testing turnaround times helped us identify 5 
persons who tested positive after initially testing neg-
ative (3 on days 5–7 and 2 on days 10–12 of isolation) 
who might otherwise have further transmitted the vi-
rus. Early identification of contacts from second-gen-
eration cases and rapid closure, isolation, and testing 
of other at-risk locations prevented third-generation 
spread; there was no reported transmission in other 
workplaces, schools, or the community. We detect-
ed no VOCs and presumed this outbreak to involve 
wild-type strain. No case-patients required hospital-
ization or died during this outbreak. Our findings 
show that an aggressive testing protocol, strong col-
laboration with persons in the outbreak setting, and 
concentric circle quarantining of contacts were crucial 
to successfully managing a potential VOC outbreak, 
particularly when no specific acquisition sources or 
exposure risks were known.
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Table. Severe acute respiratory syndrome coronavirus 2 cases and attack rates staff and children during outbreak associated with 
childcare center, Ontario, Canada, March 1–23, 2021 
Category Infant classroom Toddler classroom Preschool 1 classroom Preschool 2 classroom Total 
Children      
 Total no. 6 12 20 15 53 
 No. cases 0 2 1 3 6 
 Attack rate, % 0 17 5 20 11 
Staff      
 Total no. 3 3 8 3 17 
 No. cases 0 3 3 2 8 
 Attack rate, % 0 100 38 67 47 
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In Parintins, Brazil, an increased rate of coronavi-
rus disease (COVID-19)–associated hospitalization, 

from 75.5 cases/100,000 persons in November 2020 to 
397 cases/100,000 persons in February 2021, led to an 
unprecedent health crisis on this island. The outbreak 
coincided with emergence of the Gamma (P.1) vari-
ant of severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), raising concern that the variant was 
causing infection even in persons who previously 
had COVID-19 (1). In March 2021, the Municipal 
Health Department of Parintins, in collaboration with 
the US Centers for Disease Control and Prevention 
(CDC), investigated recently infected persons and 
their household contacts to identify circulating SARS-
CoV-2 variants, assess epidemiologic and laboratory 
evidence of previous SARS-CoV-2 infection in infect-
ed persons, and assess intrahousehold transmission.

We used the COVID-19 surveillance database in 
Parintins to identify persons >18 years of age who 
had a positive SARS-CoV-2 antigen test result (Pan-
bio COVID-19; Abbott, https://www.abbott.com) in 
the previous 3 days. On March 4 and 5, 2021, the 22 
case-patients identified were visited at home, and all 
adults able to provide written consent were invited to 
participate; 90 persons (22 index patients, 68 house-
hold contacts) agreed. An index case-patient was de-
fined as the person with the earliest symptom onset 
date in the household; for all but 1 household, index 
case-patients were the same persons initially identi-
fied in the surveillance database. All participants re-
sponded to a questionnaire and provided nasopha-
ryngeal swab and dried blood spot samples; nasal 
swab samples for antigen testing (BINAXNow; Ab-
bott) were obtained from household contacts only.

We tested nasopharyngeal swabs by reverse 
transcription PCR (RT-PCR) (Allplex 2019-nCov 
Assay; Seegene, https//www.seegene.com) and by 
a variant-of-concern–specific RT–PCR protocol (2). 

High case counts after the Gamma (P. 1) variant of se-
vere acute respiratory syndrome coronavirus 2 emerged 
in Brazil raised concerns that previously infected persons 
might become reinfected. Investigation of a cluster of 
coronavirus disease cases in Parintins, in the Brazilian 
Amazon, suggested household transmission but did not 
identify high rates of reinfection.

1Team members are listed at the end of the article.


