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COVID-19 susceptibility in long-term care facilities

Disease outbreaks in long-term care facilities (LTCFs) have
been a large driver of morbidity and mortality during
the COVID-19 pandemic. This susceptibility to outbreaks
in LTCFs is likely to be multifactorial, including frailty of
residents, structural and environmental characteristics
of buildings (eg, shared spaces, ventilation, and outdoor
access), staffing policies and models, and the value society
places on older people and LTCFs.! Understanding of the
true burden of COVID-19 in LTCFs has been limited by gaps
in measurement and reporting. The impact of COVID-19
has evolved during subsequent pandemic waves, but
estimates suggest that internationally more than 40%
of deaths have occurred among residents of LTCFs,> with
many national and local estimates indicating a much
higher death toll. Additionally, LTCF staff have been greatly
affected as frontline workers.>* Patterns of vulnerability
to SARS-CoV-2 infection and transmission within LTCF
environments are thus crucial to addressing the pandemic
at both clinical and policy levels. In The Lancet Healthy
Longevity, Maria Krutikov and colleagues® studied the
incidence of SARS-CoV-2 reinfection according to baseline
antibody status in staff and residents in 100 LTCFs in
England. Their findings make an important contribution to
ongoing efforts to understand SARS-CoV-2 immunity and
correlates of protection.

The authors enrolled 682 LCTF residents from 86 LCTFs
and 1429 staff from 97 LCTFs, and did three rounds of
nucleocapsid and spike protein IgG antibody testing
in June, August, and October, 2020. From Oct 1, 2020,
participants were monitored for reinfection using regular
PCR tests done on a routine basis in these populations
(weekly for staff and monthly for residents). Data were
linked to results from the UK national testing programme
(using National Health Service [NHS] number) and a
Care Quality Commission location identifier for each
LTCF. No individual-level health data were reported
other than antibody titres, testing data, and symptoms
in case of illness. Analyses were adjusted for age and
sex, and stratified by LCTF and region. At baseline, 19G
antibodies to nucleocapsid were identified in 226 (33%)
of 682 residents and 408 (29%) of 1429 staff members;
39 (17%) of the 226 residents and 102 (25%) of 408 staff
members who were antibody-positive at baseline tested
antibody-negative at a later round of testing. The risk of
reinfection was substantially lower for residents who were
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antibody-positive at baseline than residents who were see Articles page e362

antibody-negative at baseline (adjusted hazard ratio [aHR]
0-15 [95% CI 0-05-0-44]), with the same pattern observed
in staff members (aHR 0-39 [0-19-0-82]). Ten members of
staff and four residents were re-infected; nearly all were
symptomatic, although the profile of symptoms seemed
to differ between residents and staff members, whereby
more residents reported fever and more staff reported
coughs. The authors acknowledged that the difference in
testing frequency between staff and residents could have
led to underascertainment of asymptomatic infections,
particularly for residents and also any staff who were not
tested weekly. The authors concluded that the risk of
infection was substantially lower in residents and staff
who had baseline antibody positivity; it seems that this
protective immunity conferred by previous infection
reduced the risk of reinfection by approximately 85% for
residents and 61% for staff.

This study by Krutikov and colleagues has many
strengths. The study included a large sample across
100 facilities in a context of high levels of community
transmission of SARS-CoV-2. SARS-CoV-2  testing
protocols and measures of humoral immunity were
robust. Linkage of records was possible for many study
participants, although some participants (who were mainly
staff members) could not be linked, which introduced
some potential for bias. Viral genome sequencing was
not reported, thus the impact of variants of concern on
reinfection remains unclear. Other study limitations include
absence of other measures of individual health status (such
as comorbidities and frailty) and reliance on measures of
antibody titres versus cell-mediated immunity.

Correlates of immunity for SARS-CoV-2 are yet to be
defined, and are particularly unclear for older adults who
often have dysregulated patterns of humoral and cell-
mediated immunity compared with more frequently
described younger populations. In this study, antibody
levels were the only measure of immune response.
Considering the increasingly recognised importance of
cell-mediated immunity in responses to viral infections,
including SARS-CoV-2, in older adults,® future studies
will ideally include assays of cell-mediated immunity to
investigate whether patterns of protection vary between
humoral and cell-mediated immunity. In order to
understand immune responses and protection from severe
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outcomes and reinfection, the immune responses (humoral
and cell-mediated immunity) and other host features of
vulnerability to disease or resilience must be understood.”®
The influence of frailty and comorbidity on, and in relation
to, immune responses remains to be understood and will
be important foci of further study.

The study by Krutikov and colleagues also provides the
opportunity to consider the importance of facility-level
and policy factors for SARS-CoV-2 outbreaks in LTCFs.? All
of the facilities included in the reporting of the study to
date were privately owned by a single health-care group.
As data emerge on the differences in transmission rates
and outcomes of COVID-19 in LTCFs with different physical
characteristics and organisational, funding, and profit
models, it is clear that facility-level factors will need to be
assessed to inform efforts to improve care in LTCFs.

Addressing the susceptibility of LTCF environments,
residents, and staff members to COVID-19 outbreaks will
require a concerted effort to understand the many factors
underlying immune responses and health status, including
host vulnerability to disease, and the structural and policy
considerations at facility and jurisdictional levels.*® The
findings of Krutikov and colleagues contribute important
knowledge to this effort. Crucial next steps also include
further understanding of the association between frailty
and immune regulation and the assessment of immune
responses to vaccines in LTCF populations. Ongoing efforts
are needed to better protect the health and wellbeing of
LCTF residents and staff members.
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under the CCBY-NC-ND 4.0 license.

MKA reports grants from the Canadian Frailty Network, Canadian Institutes of
Health Research, Public Health Agency of Canada, Sanofi, Pfizer, and
GlaxoSmithKline, and personal fees from Pfizer, Sanofi, and Seqjirus, outside the
submitted work. LB reports grants from CIHR, the Canadian COVID Immunity
Task Force, Gilead, ViiV, Abbvie, Merck, and honoraria for advisory activities from
Gilead, ViiV, Abbvie, and Merck outside the submitted work.

*Melissa K Andrew, Lisa Barrett
mandrew@dal.ca

Department of Medicine, Division of Geriatric Medicine (MKA), Division of
Infectious Diseases (LB), and Canadian Center for Vaccinology (MKA, LB),
Dalhousie University, Halifax, NS B3H 2E1, Canada

1 Andrew M, Searle SD, McElhaney JE, et al. COVID-19, frailty and long-term
care: Implications for policy and practice.  Infect Dev Ctries 2020;

14: 428-32

2 International Long-Term Care Policy Network. https://Itccovid.org/
international-reports-on-covid-19-and-long-term-care/ (accessed
April 27,2021).

3 White EM, Wetle TF, Reddy A, Baier RR. Front-line nursing home staff
experiences during the COVID-19 Pandemic. J Am Med Dir Assoc 2021;
22:199-203

4 Sarabia-Cobo C, PérezV, de Lorena P, et al. Experiences of geriatric nurses in
nursing home settings across four countries in the face of the COVID-19
pandemic. J Adv Nurs 2021; 77: 869-78.

5 Krutikov M, PalmerT, Tut G, et al. Incidence of SARS-CoV-2 infection
according to baseline antibody status in staff and residents of
100 long-term care facilities (VIVALDI): a prospective cohort study.
Lancet Healthy Longev 2021; 2: €362-70.

6  Pawelec G, Bronikowski A, Cunnane SC, et al. The conundrum of human
immune system “senescence”. Mech Ageing Dev 2020; 192: 111357.

7 McElhaney JE, Verschoor CP, Andrew MK, Haynes L, Kuchel GA, Pawelec G.
The immune response to influenza in older humans: beyond immune
senescence. Immun Ageing 2020; 17: 10.

8  FulopT, McElhaney J, Pawelec G, et al. Frailty, Inflammation and
immunosenescence. Interdiscip Top Gerontol Geriatr 2015; 41: 26-40.

9  Kruse FM, Mah JC, Metsemakers S, Andrew MK, Sinha SK, Jeurissen PPT.
Relationship between the ownership status of nursing homes and their
outcomes during the COVID-19 pandemic: a rapid literature
review. J Long-Term Care (in press).

10 Rochon PA. Finding solutions for an age-old problem. Lancet 2021;
397:1534-35.

www.thelancet.com/healthy-longevity Vol 2 June 2021


https://ltccovid.org/international-reports-
https://ltccovid.org/international-reports-

