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Abstract

Background: In March 2021, a coronavirus disease 2019 (COVID-19) outbreak was declared at a 
large long-term care and short stay facility in British Columbia, Canada—well after introduction 
of the vaccination program in long-term care facilities that resulted in a dramatic decline in 
the number of outbreaks in this type of setting. The objective of this study is to provide the 
descriptive epidemiology of this outbreak, in the context of partial immunization of both 
residents and staff at the facility.

Methods: The cases’ information was extracted from a provincial information system 
(Panorama). Descriptive analysis was performed using Microsoft Excel and SAS. Outbreak 
management controls included, but were not limited to, asymptomatic testing and efforts to 
increase vaccination.

Results: Twenty-six cases among the 241 resident and three cases among the 418 staff 
(corresponding to attack rates of 10% and less than 1%, respectively) were identified. The 
attack rate in residents was considerably lower than the average attack rate for COVID-19 
outbreaks in long-term care facilities before the vaccine rollout. Seventeen resident cases were 
either partially or fully immunized. Four of the eight hospitalized cases and two of the three 
deceased cases were partially immunized. Seventeen cases were temporary stay residents. 
The three staff cases were not vaccinated. Ten cases were identified as part of asymptomatic 
testing.

Conclusion: Introduction of vaccination at facilities contributed to lower attack rates and higher 
numbers of asymptomatic cases in this outbreak. Screening asymptomatic individuals identified 
additional cases among vaccinated residents. Findings underscore the importance of achieving 
high vaccine coverage, including among temporary stay residents, to prevent virus introduction 
and subsequent unrecognized transmission opportunities.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic, declared 
in March 2020, has physically and mentally affected many 
lives, especially seniors and individuals living with underlying 
medical conditions. Long-term care (LTC) facilities experienced 
an increase in outbreaks, as well as increased morbidity and 
mortality amongst staff and residents (1,2).

Vaccination of frontline staff has been found to be highly 
effective in preventing COVID-19 infection (3); however, older 
adults with multiple underlying comorbidities were one of the 
groups not included in the preauthorization vaccine effectiveness 
clinical trials and are expected to have lower immunogenicity 
from vaccination (4). Other studies in this population have 
focused on vaccine effectiveness in the post-marketing phase 
in individuals with partial versus complete immunization (3,5). A 
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recent publication on vaccine effectiveness among residents of 
nursing homes in the United States showed a reduction in the 
number of infections and milder symptoms among individuals 
who were partially or fully vaccinated (6). In addition, the 
emergence of new variants of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) has raised questions about vaccine 
effectiveness against novel strains of the virus (7–9).

In March 2021, Interior Health (IH; a regional health authority in 
British Columbia, Canada) reported the end of the third wave 
of the pandemic. Although the incidence rate of COVID-19 
infection in IH was decreasing at that time, the prevalence 
of variants of concern was starting to increase, particularly 
the Alpha (B.1.1.7) variant. Providing the COVID-19 vaccine 
to seniors in LTC facilities in British Columbia resulted in a 
significant decrease in the number of COVID-19 outbreaks and 
deaths at these facilities (10). However, a COVID-19 outbreak 
occurred at a large LTC facility three months after the start of 
vaccination program. On March 5, 2021, IH Communicable 
Disease Unit and Infection Prevention and Control (IPAC) were 
notified of a positive COVID-19 result in a resident of a LTC 
facility who had been admitted in December 2020 to the short 
stay unit (SSU) from a nearby acute care site for rehabilitation. 
The resident, who had hypothyroidism and hypertension as their 
underlying medical condition and who had received their second 
dose of the Pfizer-BioNTech COVID-19 vaccine eight days prior 
to symptom onset, was isolated in a private room with mild 
symptoms, including sore throat, cough, congestion and fatigue.

The same day, it was discovered that another resident, who 
was unknowingly exposed to a COVID-19-positive roommate in 
an acute care setting outbreak, had recently been transferred 
back to a different unit in the same LTC facility. This resident 
underwent testing on March 6, 2021, and was found to be 
COVID-19 positive. This resident had been admitted to the acute 
care site for renal failure and sepsis secondary to urinary tract 
infection and the only COVID-19 infection symptom was fatigue. 
The acute care setting outbreak included five staff and five 
patients and was declared over on April 7, 2021.

The LTC facility was unique in that it comprised 181 beds 
divided between four LTC units and included a 60-bed SSU as 
well. Resident rooms were a mix of private, semi-private and 
multi-bedrooms. There were approximately 418 staff working at 
the facility during the outbreak: approximately 70 SSU staff and 
208 LTC staff, plus 140 staff working in both areas of the facility.

The IPAC measures at the facility before the outbreak began 
included the restrictions that were in place for LTC facilities in 
British Columbia as per the provincial guidelines (11). These 
measures included but were not limited to daily screening of staff 
and residents, use of appropriate personal protective equipment, 
regular hand hygiene and frequent environmental cleaning. 
Social visits were restricted to one designated visitor, subject 
to strict symptom screening, at two meters of distance with 
personal protective equipment in place. Staff were restricted to 

work at a single LTC site. The facility was required to perform 
daily reports of any symptomatic residents or staff.

Outbreak control measures
A subgroup of the Communicable Disease Unit called the 
Adult Care Facility COVID-19 Response Team was created as 
a pandemic response to oversee COVID-19 outbreaks related 
to LTC facilities in early 2020. The Adult Care Facility Team 
assembled an outbreak management team including the local 
Medical Health Officer, IPAC, Environmental Public Health, 
Epidemiology, Community Care Licensing, Clinical Operations, 
Workplace Health and Safety, Emergency Response Team, 
Communications and representatives of the facility. Introduction 
of outbreak management measures started within a day of the 
identification of the index case.

After the initial outbreak management team assessment, an 
outbreak was declared and ongoing daily meetings occurred. 
Residents were isolated to their private rooms or beds from 
the start of the outbreak until a cohorting plan was developed. 
Ongoing screening occurred daily to identify newly symptomatic 
staff or residents who were then placed in isolation, tested for 
COVID-19 and reported as soon as possible. New positive cases 
were added to an outbreak line list. Symptomatic staff were 
excluded from work. Staff were cohorted and started to work 
exclusively at designated units within the facility. Contact tracing 
was performed as positive cases were identified, with exposed 
individuals cohorted and pre-emptively placed in isolation.

The IPAC support provided education and direction on infection 
control practices. Resident activities were cancelled and meals 
were served only at resident rooms. Unimmunized residents 
and staff were immediately offered the vaccine. Vaccination of 
the recently infected residents and staff was delayed due to 
natural immunity following infection. Asymptomatic testing was 
performed to detect cases and prevent unrecognized facility 
transmission.

The objective of this report is to provide descriptive 
epidemiology for a COVID-19 outbreak in a large LTC facility, 
which was more open to movement of residents and staff owing 
to the unique co-location of an SSU, in the context of partial 
immunization of both residents and staff.

Methods

Case finding and data collection
The IPAC and Communicable Disease Unit staff began an 
investigation of residents and staff, under the direction of the 
Medical Health Officer. Facility-related cases were defined as 
per provincial outbreak guidelines (12). Cases were defined as 
individuals with a positive COVID-19 polymerase chain reaction 
test result, regardless of symptoms and standardized information 
was collected on any confirmed cases (13). Investigation was 
completed for any additional case starting February 18, 2021—
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one incubation period prior to the first identified case—for likely 
linkage to the outbreak.

Specimen collection and testing were undertaken following 
provincial guidelines. Flocked nasopharyngeal swabs (residents) 
or saline gargles (staff) were collected, then were rapidly 
transported to Kelowna General Hospital laboratory for testing 
on the Panther Fusion® SARS-CoV-2 Assay (Hologic, San Diego, 
California, United States) or the AllplexTM 2019-nCOV Assay 
(Seegene, Seoul, South Korea). Positive specimens were referred 
to British Columbia Centre for Disease Control Public Health 
Laboratory for whole genome sequencing.

Information about reportable cases, including their immunization 
records, was available through Panorama, the British Columbia 
Public Health Communicable Disease Unit’s integrated records 
system (13). Staff immunization records were extracted from 
Panorama using Public Health Environment for Integrated data 
Extracts (PHENIX). Immunization records for residents that 
were not cases were provided by Interior Health’s Strategic 
Information team. Descriptive analyses were performed using 
Microsoft Excel 2010 and SAS version 9.4.

Unvaccinated cases are defined as individuals who either 
had not received a vaccine or had received only one dose of 
vaccine within 21 days of episode date (symptom onset when 
available, otherwise specimen collection date for first positive 
test). Partially vaccinated individuals had received the first 
dose of vaccine more than 21 days before their episode date 
and either had not received the second dose of vaccine or had 
received the second dose within seven days of their onset of 
symptoms. Individuals with episode dates more than seven days 
after receiving their second dose of vaccine are considered fully 
vaccinated. This definition was adapted provincially for partial 
and full vaccination at the time that the outbreak happened (14).

Asymptomatic COVID-19 polymerase chain reaction testing 
was performed in a ring screen model, with the highest-risk 
asymptomatic resident and staff contacts tested first, and with 
subsequent testing in more remote contacts as additional cases 
were identified. Asymptomatic testing was performed at five 
to seven-day intervals, in multiple rounds based on the level of 
COVID-19 activity in the staff and residents on a particular unit.

Results

A resident of SSU was identified as the first case with disease 
onset on February 25, 2021. Over the next two weeks, the 
disease was spread to staff and two other units in the facility. The 
outbreak was declared over on May 5, 2021 (Figure 1).

When the outbreak was declared, resident immunization rates 
were similar for the LTC units and the SSU for COVID-19 vaccine 
dose one (91.1% vs 87.7%, respectively) but were different for 
vaccine dose two (82.8% of LTC residents and 22.8% of SSU 
residents had received their second dose). Staff full vaccination 
rate decreased slightly from 58% to 54% during the course of the 
outbreak; however, partial vaccination rate increased from 6% to 
19% from the date that the outbreak was declared until it was 
declared over.

Ten of 29 cases were asymptomatic: all were resident cases and 
were identified as part of the asymptomatic testing conducted in 
response to the outbreak (Table 1). Six of the ten asymptomatic 
cases were fully vaccinated. Eight of the 26 resident cases were 
hospitalized and there were three COVID-19-related deaths. 
All deaths occurred among cases that were at least partially 
vaccinated and four of the eight hospitalizations were also 
among partially vaccinated cases (Table 2).

Table 1: Characteristics of COVID-19 cases included in the outbreak investigation by role (resident/staff) (N=29)

Characteristics of the cases
Residents Staff Total

Number % Number % Number %

Total cases 26 100.0% 3 100.0% 29 100.0%

Sex 

Males 4 15.4% 1 33.3% 3 10.3%

Females 16 61.5% 2 66.7% 10 34.5%

Age group 

Younger than 30 years 0 0.0% 0 0.0% 0 0.0%

30–39 years 0 0.0% 1 33.3% 1 3.4%

Figure 1: Epidemic curve of outbreak cases by episode 
datea,b, unit and role (resident/staff) (N=29)
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Table 1: Characteristics of COVID-19 cases included in the outbreak investigation by role (resident/staff) (N=29) 
(continued)

Characteristics of the cases
Residents Staff Total

Number % Number % Number %

40–49 years 1 3.8% 0 0.0% 1 3.4%

50–59 years 0 0.0% 2 66.7% 2 6.9%

60–69 years 0 0.0% 0 0.0% 0 0.0%

70–79 years 5 19.2% 0 0.0% 5 17.2%

80–89 years 11 42.3% 0 0.0% 11 37.9%

90+ years 9 34.6% 0 0.0% 9 31.0%

Unit 

A (SSU) 17 65.4% 0 0.0% 17 58.6%

B (LTC) 7 26.9% 1 33.3% 8 27.6%

D (LTC) 2 7.7% 1 33.3% 3 10.3%

Entire facility 0 0.0% 1 33.3% 0 0.0%

Vaccination status 

Unvaccinated 9 34.6% 3 100.0% 11 37.9%

Partially vaccinated 9 34.6% 0 0.0% 10 34.5%

Fully vaccinated 8 30.8% 0 0.0% 8 27.6%

Chronic medical conditionsa

Any (total) 17 65.4% 0 0.0% 17 58.6%

Cardiac disease 13 50.0% 0 0.0% 14 48.3%

Pulmonary disease 5 19.2% 0 0.0% 7 24.1%

Kidney disease 2 7.7% 0 0.0% 5 17.2%

Other 6 23.1% 0 0.0% 10 34.5%

None 9 34.6% 3 100.0% 12 41.4%

Disease status 

Asymptomatic 10 38.5% 0 0.0% 10 34.5%

Symptomatic 5 19.2% 3 100.0% 8 27.6%

Hospitalized 8 30.8% 0 0.0% 8 27.6%

ICU 0 0.0% 0 0.0% 0 0.0%

Death 3 11.5% 0 0.0% 3 10.3%

SARS-CoV-2 lineage 

B.1.160 16 61.5% 2 66.7% 18 62.1%

B.1.36 1 3.8% 0 0.0% 1 3.4%

Insufficient nucleic acid for WGS 9 34.6% 1 33.3% 10 34.5%

Ct value 

Less than 30.0 17 65.4% 2 66.7% 19 65.5%

30.0 or higher 9 34.6% 1 33.3% 10 34.5%
Abbreviations: COVID-19, coronavirus disease 2019; Ct value, cycle threshold value; ICU, intensive care unit; LTC, long-term care; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2;  
SSU, short stay unit; WGS, whole genome sequencing
a Breakdown of type chronic medical conditions may add to more than 100% as it was possible for cases to have more than one condition
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Table 2: Characteristics of COVID-19 cases included in the outbreak investigation by vaccination status (N=29)

Characteristics of the cases
Unimmunized Partially vaccinated Fully vaccinated

Number % Number % Number %

Total cases 12 100.0% 9 100.0% 8 100.0%

Sex 

Males 3 25.0% 2 20.2% 1 12.5%

Females 9 75.0% 8 88.9% 7 87.5%

Age group

Younger than 30 years 0 0.0% 0 0.0% 0 0.0%

30–39 years 1 8.3% 0 0.0% 0 0.0%

40–49 years 1 8.3% 0 0.0% 0 0.0%

50–59 years 2 16.7% 0 0.0% 0 0.0%

60–69 years 0 0.0% 0 0.0% 0 0.0%

70–79 years 2 16.7% 1 11.1% 2 25.0%

80–89 years 5 41.7% 3 33.3% 3 37.5%

90+ years 1 8.3% 5 55.6% 3 37.5%

Role

Resident 9 75.0% 9 100.0% 8 100.0%

Staff 3 25.0% 0 0.0% 0 0.0%

Unit

A (SSU) 8 66.7% 7 77.8% 2 25.0%

B (LTC) 1 8.3% 1 11.1% 6 75.0%

D (LTC) 2 16.7% 1 11.1% 0 0.0%

Entire facility 1 8.3% 0 0.0% 0 0.0%

Chronic medical conditionsa

Any (total) 5 41.7% 7 77.8% 5 62.5%

Cardiac disease 3 25.0% 5 55.6% 5 62.5%

Pulmonary disease 2 16.7% 2 22.2% 1 12.5%

Kidney disease 1 8.3% 0 0.0% 1 12.5%

Other 4 33.3% 1 11.1% 1 12.5%

None 7 58.3% 2 22.2% 3 37.5%

Disease status 

Asymptomatic 4 33.3% 0 0.0% 6 75.0%

Symptomatic 4 33.3% 3 33.3% 1 12.5%

Hospitalized 4 33.3% 4 44.4% 0 0.0%

ICU 0 0.0% 0 0.0% 0 0.0%

Death 0 0.0% 2 22.2% 1 12.5%

SARS-CoV-2 lineage 

B.1.160 8 66.7% 6 66.7% 4 50.0%

B.1.36 1 8.3% 0 0.0% 0 0.0%

Insufficient nucleic acid for WGS 3 25.0% 3 33.3% 4 50.0%

Ct value

Less than 30.0 10 83.3% 6 66.7% 3 37.5%

30.0 or higher 2 16.7% 3 33.3% 5 62.5%
Abbreviations: COVID-19, coronavirus disease 2019; Ct value, cycle threshold value; ICU, intensive care unit; LTC, long-term care; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2;  
SSU, short stay unit; WGS, whole genome sequencing
a Breakdown of type chronic medical conditions may add to more than 100% as it was possible for cases to have more than one condition
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Of the 26 resident cases, 17 were fully or partially vaccinated 
(Table 1). All three staff cases within this outbreak were 
unvaccinated. The majority of cases that were considered fully 
vaccinated break through cases was from Unit B, where residents 
had higher opportunity to get their second dose of vaccine 
compared with other units. The majority of cases that were 
considered unvaccinated was from the SSU (Table 2).

Despite its smaller bed capacity compared with the other facility 
units, 17 of the 26 cases were from the SSU where the index case 
occurred. The attack rate at SSU was 28%. A higher proportion 
of resident cases were females with ages above 80 years that 
reflected the demographic profile in the facility. Seventeen of 
26 resident cases (65%) had some underlying chronic medical 
condition, and this proportion was higher among residents 
from the LTC unit (Table 3). The disease outcomes were more 
prominent amongst the resident of SSU as there were higher 
proportion of severe outcomes that occurred in this unit 
compared with the other two units.

All the samples from resident cases that were successfully 
sequenced at SSU and Unit B were identified as the SARS-CoV-2 
lineage B.1.160 (n=13). All thirteen B.1.160 cases cluster 
together within three mutations. However, one resident case at 
Unit D was successfully sequenced and was genetically different, 
identified as B.1.136 lineage (Figure 2). Ten cases had cycle 
threshold (Ct) values over 30.0, nine of whom were asymptomatic 
cases. Eight of ten cases with higher Ct values were among those 
considered at least partially vaccinated (Table 1 and Table 2).

The average attack rate at the facility was 10% in residents and 
less than 1% in staff. The resident attack rate in the short stay 
unit of the facility was 22% compared with 4% in the LTC units.

Clinical Operations was able to arrange on site vaccination for 
residents. Staff were provided with educational material about 
vaccination and were strongly encouraged to access vaccine 
through local public health facilities. The proportion of resident 
vaccination rate did not change significantly during the course 
of the outbreak. Staff immunization with at least one dose of 
vaccine increased from 63.8% to 72.5%.

Table 3: Characteristics of COVID-19 resident cases included in the outbreak investigation by unit (N=26)

Characteristics of the cases
Unit A (SSU) Unit B (LTC) Unit D (LTC)

Number % Number % Number %

Total resident cases 17 100.0% 7 100.0% 2 100.0%

Sex

Males 2 11.8% 1 14.3% 0 0.0%

Females 15 88.2% 6 85.7% 2 100.0%

Age group

Younger than 70 years 0 0.0% 0 0.0% 1 50.0%

70–79 years 4 23.5% 1 14.3% 0 0.0%

80–89 years 9 52.9% 2 28.6% 0 0.0%

90+ years 4 23.5% 4 57.1% 1 50.0%

Vaccination status

Unvaccinated 8 47.1% 0 0.0% 1 50.0%

Partially vaccinated 7 41.2% 1 14.3% 1 50.0%

Fully vaccinated 2 11.8% 6 85.7% 0 0.0%

Chronic medical conditionsa

Any (total) 10 58.8% 5 71.4% 2 100.0%

Cardiac disease 7 41.2% 5 71.4% 1 50.0%

Pulmonary disease 4 23.5% 1 14.3% 0 0.0%

Kidney disease 1 5.9% 1 14.3% 0 0.0%

Other 4 23.5% 1 14.3% 1 50.0%

None 7 41.2% 2 28.6% 0 0.0%

Disease status

Asymptomatic 4 23.5% 5 71.4% 1 50.0%

Symptomatic 4 23.5% 0 0.0% 1 50.0%

Hospitalized 7 41.2% 1 14.3% 0 0.0%

ICU 0 0.0% 0 0.0% 0 0.0%

Death 2 11.8% 1 14.3% 0 0.0%
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Discussion

An outbreak in a LTC Facility in Kelowna represented one of 
the few LTC outbreaks after introduction of vaccination to this 
population in British Columbia. The attack rate in residents at the 
facility was considerably lower than the average attack rate for 
COVID-19 outbreaks in LTC facilities before the vaccine rollout 
and the number of asymptomatic cases was relatively higher. To 
compare the numbers, the average attack rate for COVID-19 
outbreaks in LTC facilities before the vaccine rollout was 45% 
(ranging from 5% to 90%). The average attack rate of the facility 
outbreaks is calculated based on the information on declared 
outbreaks and total cases available on British Columbia Centre 
for Disease Control website (15).

In this outbreak, most of the breakthrough cases were among the 
partially vaccinated residents. This finding is consistent with two 
cohort studies that show lower antibody response to first dose 
of vaccination in population older than 80 years of age (16,17). 
Six of 10 cases that were identified among the fully vaccinated 
residents were detected by asymptomatic testing with high 
Ct values. Similarly, another study demonstrated complete 
vaccination with messenger ribonucleic acid (mRNA) vaccines to 
be 94% effective against hospitalization for adults, while partial 
vaccination was 65% effective against hospitalization for adults 
older than 65 years of age (18).

The LTC facilities in IH had an overall low vaccination rate (68%) 
at the time of this outbreak, which contributed to the ongoing 
transmission. Shared dietary and housekeeping staff between 

Table 3: Characteristics of COVID-19 resident cases included in the outbreak investigation by unit (N=26) 
(continued)

Abbreviations: COVID-19, coronavirus disease 2019; Ct value, cycle threshold value; ICU, intensive care unit; LTC, long-term care; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; SSU, 
short stay unit; WGS, whole genome sequencing
a Breakdown of type chronic medical conditions may add to more than 100% as it was possible for cases to have more than one condition

Figure 2: Phylogenetic tree demonstrating severe acute respiratory syndrome coronavirus 2 genetic diversity of 
the cases linked to the outbreaka

Characteristics of the cases
Unit A (SSU) Unit B (LTC) Unit D (LTC)

Number % Number % Number %

SARS-CoV-2 lineage

B.1.160 12 70.6% 4 57.1% 0 0.0%

B.1.36 0 0.0% 0 0.0% 1 50.0%

Insufficient nucleic acid for WGS 5 29.4% 3 42.9% 1 50.0%

Ct value 

Less than 30.0 13 76.5% 3 42.9% 1 50.0%

30.0 or higher 4 23.5% 4 57.1% 1 50.0%

Abbreviation: SSU, short stay unit
a This tree is rooted to the original Wuhan reference strain, and displays sequences based on the number of mutations that differ from this reference strain (x-axis). Cases belonging to the outbreak are 
displayed as light blue and green dots on the tree tips
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the LTC units and SSU was another factor that likely facilitated 
introduction of the infection to different units. Despite efforts 
to increase staff vaccination rate, the rate of full vaccination 
decreased slightly during the outbreak (from 58% to 54%). The 
slight decrease was due to staff movement in and out of the 
facility during the course of outbreak management. Outbreak 
protocols were successful in increasing the partial vaccination 
rate among staff. In addition, the structural characteristics of 
the facility (a large, aging building and multi-bed rooms) likely 
contributed to the outbreak.

Unit A (short stay unit)
The attack rate was higher in the SSU than in the LTC units. The 
residents were not required to be vaccinated prior to arrival at 
SSU and due to the transient nature of resident’s visit at this 
unit, complete immunization rate was lower than LTC side. High 
turnover at the facility and high volume of traffic through the 
facility due to rehabilitation services were other factors that 
likely facilitated transmission within the unit. Recurrent transfers 
between this unit and a nearby acute care setting increased the 
need for vigilant screening of the admissions.

The resident partial vaccination rate at this unit was high before 
the outbreak and did not have a meaningful change during the 
course of the outbreak; however, staff vaccination rate increased 
by 10%. The strict outbreak measures and the improved 
vaccination rate and/or acquisition of natural immunity following 
infection facilitated outbreak management. However, due to 
the limited vaccine supply and to accelerate the initiation of 
vaccination in the population, a decision was made provincially 
to extend the interval between the first and second dose of 
vaccination at the beginning of March 2021 (19,20). Therefore, 
full vaccination of some of the residents and staff was delayed.

All of the cases that required hospitalization at this unit were 
partially or fully vaccinated and had chronic medical conditions. 
Two deaths were reported in partially or fully vaccinated 
individuals with multiple underlying chronic medical conditions. 
Their deaths were primarily related to their underlying conditions 
and COVID-19 infection was a contributory factor.

Unit B (long-term care)
The cases at this unit were linked to the SSU (Figure 2). While all 
the confirmed cases were considered partially or fully vaccinated, 
these definitions rely on an assessment of status at episode date. 
Most of the cases diagnosed had Ct values in higher ranges and 
were asymptomatic. It is possible that the cases may have had 
earlier infections that were not detected until they underwent 
asymptomatic testing. It is also possible that since most of 
these cases were fully vaccinated, they had lower viral load and 
decreased severity of infection.

Unit D (long-term care)
The initial case at this unit was transferred to the LTC from an 
acute care setting. This resident then transmitted infection to 
one other resident on the unit. These two cases identified on this 
unit were unvaccinated and were transferred to the SSU early 
in the course of the outbreak for cohorting purposes. The viral 
lineage identified for these cases was the same as that from the 
acute care facility outbreak, demonstrating that these two cases 
were unrelated to the outbreak in the rest of the facility.

Strengths and limitations
This is one of the initial studies describing an outbreak in a LTC 
setting after the introduction of the COVID-19 vaccination. It 
includes a comprehensive assessment of the cases that were 
partially or fully vaccinated to contribute to the growing body 
of evidence concerning the attack rate and disease outcome in 
immunized individuals. In addition, whole genome sequencing 
and phylogenetic assessment supplemented the epidemiologic 
investigation to clarify the disease transmission patterns. This 
study demonstrates the complexity of managing an outbreak 
in this setting and can inform outbreak prevention and 
management in LTC facilities.

A number of factors limits this study. A proper assessment of 
vaccine effectiveness and disease outcome requires a larger 
sample size to compare between vaccinated and unvaccinated 
groups, in order to adjust for confounding factors that can 
contribute to severe symptoms in population with advanced age. 
However, the number of cases linked to this outbreak was small 
and the cases were heterogeneous and belonged to different 
cohorts with distinct lineages of virus, limiting the power of 
statistical analysis. In addition, due to the specific characteristics 
of the outbreak and the facility, the findings may not be 
generalizable to other settings.

Conclusion
This descriptive analysis is consistent with other investigations 
demonstrating that partial or complete COVID-19 vaccination 
provides protection for residents of LTC facilities, prevents 
severe infection and outcomes and highlights the importance of 
vaccination in these settings. However, breakthrough infections 
occur, and may be more common in elderly individuals due 
to their less robust immune response to vaccination (4,18,19). 
This highlights the importance of continued vigilance regarding 
general IPAC measures, such as use of appropriate personal 
protective equipment, routine symptom screening and rapid 
isolation and testing of individuals who experience COVID-19 
symptoms. In addition, since asymptomatic or mild infection 
appears more common in immunized individuals, asymptomatic 
testing is a critical tool for identifying and isolating cases before 
further transmission occurs.
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