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COVID-19 fatalities among

long-term care residents in the

Vancouver Coastal Health region

Continued efforts to enhance vaccination coverage and monitor emerging

viral strains are essential to mitigate the impact of novel communicable

diseases on long-term care residents.

ABSTRACT

Background: Advanced age and chronic comor-
bidities were established as important risk
factors of severe illness early in the COVID-19
pandemic. We examined COVID case fatality
rates among long-term care residents in the
Vancouver Coastal Health region to reveal the
scale and temporal patterns of fatalities during
the initial waves of local disease transmission
during the pandemic.

Methods: Data were obtained from Vancou-
ver Coastal Health surveillance records and
the British Columbia Vital Statistics Agency,
spanning 12 January 2020 to 25 June 2022.
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The fatality rate of long-term care residents
within the Vancouver Coastal Health region
who were COVID-positive was measured across
six phases of the pandemic.“COVID-19-related”
and “30-day all-cause” case fatality variables
were used, and data were stratified by time
period and age group.

Results: In total, 3418 COVID cases were includ-
ed. The COVID-related fatality rate among
long-term care residents declined from wave 1
(34.3%) to wave 6 (1.9%); the overall fatality
rate was 9.9%. The overall 30-day all-cause
case fatality rate also declined from wave 1
(32.9%) to wave 6 (6.0%), with an overall 30-day
all-cause case fatality rate of 13.6%.

Conclusions: The significant reduction in
COVID-related fatality rates among long-term
care residents in the Vancouver Coastal Health
region in association with vaccination uptake
and effectiveness, hybrid immunity, and chang-
ing viral strains emphasizes the critical role of
timely vaccinations in safeguarding vulnerable
populations.

Background

Understanding of SARS-CoV-2 infection
has evolved considerably since the virus
was first identified in Wuhan, China, in
December 2019. However, advanced age, in
particular among those with chronic comor-
bidities, was established as an important
risk factor for severe illness and mortality
early in the COVID-19 pandemic.! Cana-
dian data indicate that although individuals
70 years of age and older have account-
ed for only 14% of all reported COVID
cases, they represent more than 80% of all
COVID-related deaths.?

In British Columbia, long-term care
facilities provide care to individuals with
complex health needs, who often require
24-hour professional supervision and help
with most or all daily activities.* Seventy-five
long-term care facilities provide care in the
Vancouver Coastal Health region, which
serves 1.25 million people. The facilities are
located in the Howe Sound, North Shore,
Sunshine Coast, and Central Coast regions,
as well as the cities of Vancouver and Rich-
mond.* Thirty-five (47%) are operated by
the health authority; 40 (53%) are operated
by nongovernmental and other organiza-
tions, mostly not-for-profits.’

SARS-CoV-2 infection in residents of
long-term care facilities was associated with
the rapid spread of infection and devastating
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mortality. The first outbreak in a long-term
care facility in Canada was reported in the
Vancouver Coastal Health region. Thus, ear-
ly in the pandemic, resource-intensive and
intrusive interventions were implemented
in long-term care facilities to prevent the
importation of the virus and limit its spread.
This included daily screening of staff and
residents, cancellation of group recreation
activities, limitation of in-person visitation by
family and friends to exceptional situations
only, and isolation of ill residents and exposed
contacts (usually the rest of the unit) for pro-
longed periods.® Despite these measures, a
study by the Organisation for Economic
Co-operation and Development (OECD)
indicated that in 2020, Canada had the high-
est mortality of long-term care residents
compared with community-dwelling older
persons in 12 OECD member countries.’

Vaccines against SARS-CoV-2 were first
approved by Health Canada on 9 December
2020, less than 1 year after the novel virus
was first identified. An immunization cam-
paign began in BC on 15 December 2020,
with long-term care staff among the first
group eligible to be immunized. Immuni-
zation of long-term care residents began
1 week later, corresponding with permission
to move the vaccine from central holding
points.® This was followed by several cycles
of immunization campaigns to complete
the primary two-dose series in long-term
care facilities by spring 2021, and booster
campaigns were implemented biannually
starting in fall 2021. The highly change-
able nature of SARS-CoV-2 led to waves
of illness activity in the community and in
long-term care facilities. Though the illness
experience among long-term care residents
evolved in 2021, the most dramatic shift
was noted with the arrival of the Omicron
wave in December 2021.°

We examined COVID case and case
fatality data among long-term care residents
in the Vancouver Coastal Health region from
the beginning of the COVID pandemic to
June 2022 to reveal the scale of COVID case
fatality among those residents and examine
temporal patterns of fatalities across each
wave of local disease transmission.

Methods
Study design

Case and mortality data were obtained from
Vancouver Coastal Health Public Health
surveillance records spanning 12 January
2020 to 25 June 2022. For the purpose of
sensitivity analysis, mortality data were
also obtained through linkage with the BC
Centre for Disease Control’s Public Health
Reporting Data Warehouse (PHRDW),
which includes several data sources, such as
BC Vital Statistics.'® The PHRDW collates
information from data sources across BC
and provides it to public health partners for
real-time surveillance activities,'® though
there is some delay in complete capture of
all deaths. Data for this study were accessed
on 5 July 2023, and we had access to identi-
fiable information on residents during and
after data collection.

We performed a retrospective analy-
sis of all cases of laboratory-confirmed
COVID-19 among long-term care resi-
dents within the Vancouver Coastal
Health region by measuring crude fatal-
ity rate across six phases of the pandem-
ic. Long-term care facilities reported all
cases of COVID infection of residents to
Vancouver Coastal Health Public Health
daily. The reports were updated to include
case outcomes, such as hospitalization and
death, as they occurred. The reported mor-
tality data were supplemented with a data
linkage between case reports and all resi-
dent deaths reported administratively to
Vancouver Coastal Health. During waves
1 and 2 of the pandemic, from 12 Janu-
ary 2020 to 6 February 2021, all deaths of
COVID-positive patients in long-term care
facilities were attributed to their COVID
infection and thus were deemed COVID
related. Beginning during wave 3 (7 Feb-
ruary 2021 to 3 July 2021) and onward
through wave 6 (13 March 2022 to 25 June
2022), Vancouver Coastal Health medi-
cal health officers reviewed any death of
long-term care residents to determine the
causal relationship with preceding infection.
'This produced a binary “COVID-19-related
fatality” variable: “yes” indicated that the
death was determined to be due to COVID;
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“no”indicated the death was determined to
have occurred following an active COVID
infection but was deemed to not be due to
the infection.

We also examined deaths due to any
cause in COVID-infected individuals with-
in 30 days of the collection of their posi-
tive specimen. Where the date of specimen
collection was not known, symptom onset
date was used, based on the more compre-
hensive PHRDW data linkage. The “30-day
all-cause case fatality” variable was applied
to all COVID cases in the study popula-
tion: “yes”indicated the death had occurred
within 30 days of the specimen collection or
onset date; “no” indicated otherwise.

Analysis

We performed two separate analyses to
compare fatality rates using the COVID-
19-related and 30-day all-cause fatality
variables. Data were stratified by age group
and time period. Age groups were divided
into residents who were 50 to 89 years of
age and those who were 90 years of age or
older. To ensure confidentiality, residents
who were younger than 50 years of age were
excluded from the analysis due to the small
sample size. Time periods were based on the
dominant viral strain that was circulating
among the local population [Table 1]."!
Date ranges of each pandemic phase, or

TABLE 1. Dates of local COVID-19 waves and
dominant strains."

Dominant

Wave strain(s) Date range
12 January 2020-
a *
! Non-voC 4 July 2020
5 July 2020-
2 Non-vOC 6 February 2021
3 Alpha/ 7 February 2021-
Gamma 3 July 2021
4 July 2021-
4 Delta 4 December 2021
. 5 December 2021-
5 Omicron BA.1 12 March 2022
. 13 March 2022-
6 Omicron BA.2 25 June 2022

*VOC = variant of concern.
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wave, were informed by the epidemic curve
of COVID cases known among the BC
population, as well as local circulation
within the Vancouver Coastal Health re-
gion."! Genomic sequencing data from the
BC Centre for Disease Control’s Public
Health Laboratory were used to determine
the dominant viral strains that were most
prevalent during each wave. The Mann-
Kendall trend test was used to determine
trends across the waves of the pandemic. All
analyses were conducted using R, version
4.3.1."2 Study-specific ethics approval was
waived by the University of British Colum-
bia’s Research Ethics Board, because public
health surveillance is within the mandate
of the local medical health officer under
the provisions of BC’s Public Health Act.

Results

In total, 3545 cases of COVID-19 infection
in Vancouver Coastal Health long-term
care facilities were identified by laboratory
testing between 12 January 2020 and 25
June 2022. During this period, 127 cases
(3.6%) were excluded from the analysis
because the individuals were under 50 years

COVID-19 fatalities among long-term care residents in the Vancouver Coastal Health region

of age at diagnosis. Individuals between
50 and 89 years of age represented 64.0%
(n = 2189) and those 90 years of age and
older represented 35.2% (7 = 1202) of the
total 3418 cases included in the analysis
[Table 2]. The highest overall caseload in
long-term care occurred during wave 5,
between 5 December 2021 and 12 March
2022 (n = 1675,49.0%). However, the high-
est overall number of deaths in long-term
care residents occurred during wave 2,
between 5 July 2020 and 6 February 2021
(n=181,53.6%).

The COVID-19-related case fatality
rate across waves 1 to 6 was 9.9% (7 = 338)
[Table 2]. Even though the rate during wave
4 increased by 4.0 percentage points over
that of wave 3, there was a statistically sig-
nificant decrease from 34.3% during wave
1 to 1.9% during wave 6 (P < .001). Vac-
cines were first introduced in long-term care
facilities in December 2020, near the end of
wave 2 [Figure]. Second doses were given to
long-term care residents with a minimum
interval of 28 days from the first dose. By
the end of the spring 2021 immunization
campaign, 97% of long-term care residents

had received at least one dose of the vaccine,
and 92% had received two doses.

'The overall 30-day all-cause case fatality
rate across waves 1 to 6 was 13.6% (7 = 464)
[Table 3]. The rate during wave 4 increased
by 7.5 percentage points over that of wave
3, but overall, there was a statistically sig-
nificant decrease from 32.9% during wave
1 to 6.0% during wave 6 (P < .001).

Discussion

Between 12 January 2020 and 25 June 2022,
the overall case fatality rate in residents of
long-term care facilities in the Vancouver
Coastal Health region was 13.6% based on
the 30-day all-cause fatality variable and
9.9% based on the COVID-19-related case
fatality variable. Based on all data avail-
able from the beginning of the COVID
pandemic to September 2023, the Public
Health Agency of Canada reported a case
fatality rate of 1.5% across all age groups in
BC, 1.5% for individuals between 50 and 89
years of age, and 8.5% for persons 90 years
of age and older.? Though caution should
be used in making comparisons with these
results due to different variable definitions

TABLE 2. COVID-19 cases and related case fatality rate in residents of long-term care facilities, by age group and time period.

Age group (years)
50-89 90+
Time period
(dominant strain) COVID-19- Case COVID-19- Case
Cases related  fatalityrate  Cases related  fatality rate
deaths (per 100) deaths (per 100)
Wave 1: 12 January 2020-
4 July 2020 (non-vVOCY) 128 40 313 85 33 38.8
Wave 2: 5 July 2020-
6 February 2021 (non-VOC) 401 100 249 211 81 384
Wave 3: 7 February 2021- o o _ _ _ o
3 July 2021 (Alpha/Gamma)*
Wave 4: 4 July 2021-
4 December 2021 (Delta) >7 3 8.8 29 8 276
Wave 5: 5 December 2021-
12 March 2022 (Omicron 1096 31 2.8 579 22 3.8
BA.1)
Wave 6: 13 March 2022-
25 June 2022 (Omicron BA.2) >07 7 14 298 8 27
Waves 1-6 2189 183 8.4 1202 152 12.6

Total
P*
COVID-19- Case
Cases related  fatality rate
deaths (per 100)

213 73 34.3 —

612 181 29.6 —

27 3 1.1 —

86 13 15.1 —

1675 53 3.2 —

805 15 1.9 —
3418 338 9.9 <.001

* Pfor variable trend using the Mann-Kendall trend test; ' VOC = variant of concern; * Data for wave 3 could not be grouped by age due to low numbers and risk of re-identification.
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TABLE 3. COVID-19 cases and 30-day all-cause case fatality rate in residents of long-term care facilities, by age group and time period.
Age group (years)
Total
50-89 90+
Time period 30-d 30-d 30-d pr
(dominant strain) 30-day -day 30-day -aay 30-day -aay
all-cause all-cause all-cause
Cases  all-cause . Cases  all cause . Cases  all cause -
deaths case fatality deaths case fatality deaths case fatality
rate (per 100) rate (per 100) rate (per 100)
Wave 1: 12 January 2020-
4 July 2020 (non-VOC)' 128 37 28.9 85 33 38.8 213 70 329 —
Wave 2: 5 July 2020-
6 February 2021 (non-VOC) 401 105 26.2 211 82 389 612 187 30.6 —
Wave 3: 7 February 2021- _ _ _ o o o 27 3 114 o
3 July 2021 (Alpha/Gamma)*
Wave 4: 4 July 2021-
4 December 2021 (Delta) 57 7 123 29 9 31.0 86 16 18.6 —
Wave 5: 5 December 2021-
12 March 2022 (Omicron 1096 65 5.9 579 75 13.0 1675 140 8.4 —
BA.1)
Wave 6: 13 March 2022-
25 June 2022 (Omicron BA.2) 507 22 4.3 298 26 8.7 805 48 6.0 —
Waves 1-6 2189 236 10.8 1202 225 18.7 3418 464 13.6 <.001

* Pfor variable trend using the Mann-Kendall trend test; ' VOC = variant of concern; * Data for wave 3 could not be grouped by age due to low numbers and risk of re-identification.
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and time periods used, our data indicate
a disproportionate impact of COVID on
residents of long-term care facilities in the
Vancouver Coastal Health region.

The evaluation of COVID-19-related
case fatality rates in long-term care facilities
in our study indicated that the original virus,
or non—variant of concern strain of SARS-
CoV-2, was associated with a 30% to 34%
case fatality rate among residents. The rate
declined to 11% during the Alpha/Gamma
wave (wave 3), which was likely a result of
both the protective effect of the primary
series of COVID vaccines and changes in
the virulence of the circulating strain. The
protective effect of the COVID vaccines on
hospitalization and mortality rates is well
documented.”*3¢ In addition, several bian-
nual booster campaigns have been imple-
mented since the original primary series
was offered, all of which have included
long-term care residents. The Delta vari-
ant (wave 4) was associated with increased
transmissibility compared with previ-
ous variants and significant mortality of
community-dwelling adults in jurisdictions
that did not have access to vaccines;!” in our
local context, the COVID-19-related case
fatality rate among long-term care residents
increased to 15.1%, and the 30-day all-cause
case fatality rate increased to 18.6%.

The arrival of the Omicron variant (wave
5) was notable, because it was character-
ized by high transmissibility and vaccine
immune evasion. Infection-acquired sero-
prevalence among Canadians rose rapidly
to 76% in the latter half of 2022 in associa-
tion with the introduction of the Omicron
BA.1 and BA.2 variants.'®* However, there
was a significant reduction in the sever-
ity of illness following infection with the
Omicron variant compared with the Delta
variant.? Though the seroprevalence of
infection-induced antibodies remained
lowest among individuals 60 years of age
and older in the general population (less
than 60%) in March 2023, and though
it was likely higher among long-term
care residents given their congregated liv-
ing arrangement, our results support the
attenuated severity of the Omicron variant,
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given that the lowest case fatality rate in
long-term care residents occurred in waves
5 and 6. The 30-day all-cause case fatality
rate was 8.4% and 6.0%, respectively, while
the COVID-19-related case fatality rate
was 3.2% and 1.9%, respectively.

Overall, our results underscore the
importance of timely vaccination efforts
to protect long-term care residents, espe-
cially given their heightened vulnerability
to severe outcomes due to both age and
comorbidities. Our data also suggest that
public health monitoring of viral strains and
their associated transmissibility and sever-
ity will remain important for determining
nuanced public health interventions that
are proportionate to time, geography, and
population-specific risk. Long-term care
facilities faced highly restrictive policies
during the COVID-19 pandemic, which
had a number of documented negative
effects, including physical health conse-
quences, reduced nutrition, increased physi-
cal pain, loneliness, depressive symptoms,
agitation, aggression, and reduced cognitive
ability.?»*? Because long-term care facilities
are homes for frail individuals, creating a
balance between managing the risks posed
by an emerging virus and the unintended
harms of pandemic control restrictions on
quality of life for residents is recommended.
This is a crucial assessment that should be
built into pandemic plans and should con-
sider emerging information and advances
in prevention and control, including the
availability of vaccines and treatment. Stud-
ies from BC and Canada provide sugges-
tions for future mitigation of risk within

long-term care facilities.?**

Study limitations

Our study may have been limited by an
incomplete case ascertainment and under-
reporting of deaths among long-term care
residents. Given that the systematic review
of COVID-19 case fatality in long-term
care facilities was implemented only at the
beginning of the third wave of the pandem-
ic, it is possible that COVID-related fatality
was overreported during the first two waves.
Nevertheless, due to early implementation

of twice-a-day symptom-based surveillance,
low-threshold testing of symptomatic indi-
viduals, close care coordination between
Vancouver Coastal Health Public Health
and facilities regarding case management,
and heightened vigilance within long-term
care facilities, it is unlikely that incomplete
case ascertainment or underreporting/over-
reporting was a significant factor during
the first 2 years of the pandemic. Given the
rapid increase in infections following the
arrival of the Omicron variant, it is possible
that individuals with mild infection may
not have been tested or reported. Serop-
revalence studies identified a large preva-
lence of asymptomatic infections, though
clinical relevance of those infections beyond
provision of infection-acquired immunity
is unclear.

The probability that deaths were not
reported is low, though this remains a source
of concern when interpreting trends in fatal-
ity rates. We compensated for this by cal-
culating both the COVID-19-related case
fatality rate and the 30-day all-cause case
fatality rate, the latter of which provided the
upper bounds of severity of COVID-related
illness in facilities. Long-term care resi-
dents are frail individuals with complex
underlying health conditions. The 30-day
all-cause case fatality rate during waves 5
and 6 approximated a return to baseline
fatality from other natural causes and at
worst was an outer estimate for case fatal-
ity rate due to COVID. In total, 168 deaths
during waves 5 and 6 that were not report-
ed in real time by long-term care facilities
were detected using the retrospective 30-day
analysis. Given the close and frequent col-
laboration between the Office of the Chief
Medical Health Officer and the long-term
care sector, including daily to weekly con-
tact with facilities that were experiencing
illness, we are reasonably confident that if
those deaths had been attributed to COV-
ID, they would have been reported to the
Office of the Chief Medical Health Officer
for further review. Additionally, the trend
in our reported COVID-19-related case
fatality rate was consistent with the trend
observed by the neighboring Fraser Health
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Authority through its surveillance (personal
communication, Dr Jing Hu, 26 October
2023). An internal review of long-term care
licensing data across the Vancouver Coast-
al Health region indicated that the yearly
mortality rate in long-term care facilities
in 2022 was 18.7%, lower than the 2019
prepandemic rate of 22.6%, which further
indicates a return to baseline fatality from
all causes within long-term care facilities
by the time pandemic precautions had been
lifted. Finally, the relatively small sample
size in our study precluded further sub-
analyses involving other covariates related
to COVID-19 case fatality, though they

have been examined in the literature.?>?’

Conclusions

The introduction of vaccines and the chang-
ing viral landscape significantly influenced
case fatality rates in long-term care facili-
ties in the Vancouver Coastal Health
region, which emphasizes the critical role
of vaccinations in safeguarding vulnerable
populations. Continued efforts to enhance
vaccination coverage and monitor emerg-
ing viral strains are essential to mitigating
the impact of novel communicable diseases
on long-term care residents. Such strategies
are crucial to ensure the well-being and
safety of this population during ongoing
and future public health challenges. B
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