Clinical Section: Review Article

Gerontology 2024;70:241-247
DOI: 10.1159/000534998

Received: May 11, 2023
Accepted: October 31, 2023
Published online: December 13, 2023

Vaccines in Long-Term Care Settings:

A Narrative Review

Emilia Frangos® Jane Barratt® Jean-Pierre Michel® Fiona Ecarnot® ©

@Division of Internal Medicine and Rehabilitation Loéx - Joli-Mont, Department of Rehabilitation and Geriatrics,
Geneva University Hospitals, Geneva, Switzerland; International Federation on Aging, Toronto, ON, Canada;
“Medical University of Geneva and French Academy of Medicine, Geneva, Switzerland; “Department of
Cardiology, University Hospital Besangon, Besancon, France; €EA3920, University of Burgundy Franche-Comté,

Besancon, France

Keywords
Vaccines - Elderly - Long-term care residents - Health care
professionals

Abstract

Background: Older people living in long-term care facilities
represent a particularly vulnerable segment of the pop-
ulation, who disproportionately bear the burden of infec-
tious diseases, as recently highlighted by the COVID-19
pandemic. Summary: Older long-term care residents typi-
cally cumulate several risk factors for infection and experi-
ence serious life-threatening outcomes once infected. These
common infections are often compounded by the collective
living environment, where it is more difficult to contain the
spread of infection. Moreover, the staff may represent an
additional reservoir of potential infection and mode of
transmission. In this paper, we review the burden of in-
fectious respiratory diseases in residents in long-term care
and discuss the potential gains from higher vaccine cov-
erage in this older and most vulnerable population but also
from higher vaccine coverage among the facility staff. We
highlight the compelling need to integrate specific vaccine
recommendations for residents of long-term care into na-
tional vaccination schedules, as well as the need to include
vaccination campaigns in routine protocols for infection

control. Surveillance, reporting, hygiene, and individual
protective measures remain key aspects in basic infection
control, both in ordinary times and during epidemics. Key
Message: Vaccination of residents in long-term care facilities
against respiratory diseases including influenza, pneumo-
coccal disease, pertussis, and COVID is a simple, inexpensive,
and effective means to reduce the burden of infection in this
segment of the population. © 2023 S. Karger AG, Basel

Introduction

According to the World Health Organization (WHO),
more than 80% of all deaths related to the COVID-19
pandemic occurred in persons aged over 60 years [1].
More specifically, 50% of those deaths occurred in long-
term care facilities, such as nursing homes [2]. Typically,
these residents are older adults who are the most vul-
nerable, as they cumulate several individual risk factors,
amplified by a collective living environment, in estab-
lishments where the quality of care may be variable [3-5].
Statistics have shone a light on the rate of vaccine cov-
erage against SARS-CoV-2 in long-term care residents,
which was around 76% on average, albeit with substantial
variations between high-income and low- and middle-
income countries [1]. Nevertheless, we are still learning
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lessons from this human catastrophe, especially regarding
residents in long-term care. To illustrate this, no current
guidelines focus on the need for improved vaccine uptake
against the main vaccine-preventable diseases, other than
COVID-19, among older people living in long-term
care [6].

This situation greatly alarmed the International Fed-
eration of Ageing, which recently published a report
stating that among 19 countries around the world, none
had vaccine recommendations specifically for residents in
long-term care facilities as part of the national vaccina-
tion schedules.

This absence has alarmed the International Federation
of Ageing, which has just published a study attesting that
in 19 countries of the world (AR, BR, CA, MX, US, AU,
KR, GR, IT, UK, BT, IN, TH, LB, UAE, QT, KE, and ZA),
no specific vaccination recommendations for older
people residing in long-stay institutions exist in national
plans.

In the European Union alone, 2.9 million individuals
live in one of the 43,000 long-term care facilities [7]. Is it
possible to overlook such a large segment of the pop-
ulation, the oldest and some of the most vulnerable
segment, and to leave them without the right of vaccines
that could prevent infectious diseases other than CO-
VID-19¢

In this mini-review, we propose to assess the burden of
infectious respiratory diseases in residents in long-term
care and discuss the potential return on investment from
higher vaccine coverage in this population, as well as that
among the healthcare workers. Both these populations
(residents and healthcare workers) warrant inclusion in
national infection control strategies. Then, we propose
recommendations for vaccination among residents in
long-term care, in the hope that national policymakers
worldwide will issue specific official guidelines.

Burden of Infectious Respiratory Diseases in
Long-Term Care Facilities

Some studies have investigated the prevalence or in-
cidence of infectious respiratory diseases in long-term
care facilities. A 1-day study in 9 geriatric hospitals in
France and Switzerland in December 1987, totalling 1,919
patients, 44% aged more than 85 years and 74% being
female, found a high rate of infections (18.7% in males
and 15.4% in females) [8]. In a systematic review of 108
studies, Zhang showed a SARS-CoV-2 infection rate of
32.63% for residents [9]. In a prospective, longitudinal
study, Aronow et al. [10] investigated the major clinical
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cause of death among all residents aged 60 years older in a
large nursing home. During the 15-year study, 2,372
(75%) residents died (766 males, 1,606 females, mean age
81 + 8 years). The main causes of death were cardio-
vascular diseases (63%) and infectious diseases (21%)
(respiratory disease in 15%, urinary infection in 4%, and
septicaemia in 2%), with 16% of deaths related to various
other causes [10]. The COVID-19 pandemic has con-
firmed the susceptibility of residents in long-term care
facilities, with an estimated 50% of all deaths despite
vaccine efficacy against SARS-CoV-2 being estimated to
be 63% [2, 11]. The excess deaths observed were pre-
dominantly among residents suffering from dementia,
hypertension, diabetes, or asthma [12]. The rate of
pneumonia among residents is estimated to be six- to
tenfold higher than in the general population [13, 14]. In
a study of 1,311 hospital patients in Norway over a 12-
month period, pneumonia was the cause for one-half of
all infection-related admissions of residents from long-
term care facilities [15]. This burden of disease is dis-
proportionately borne by older adults in long-term res-
idential care, where it is estimated that reported rates of
infectious disease are around tenfold higher than those
observed in community-dwelling adults [16, 17].

Before the onset of the pandemic, the risk factors for
respiratory infection among residents were well identified
and profiled as male with swallowing disorders, inability
to take oral medication, multimorbidity, and functional
disability [18], to which of course we must add the lack of
vaccination against influenza, pneumococcal disease, and
pertussis. Indeed, it must be remembered that in addition
to the severity of the respiratory infection itself, influenza
infection may also aggravate underlying pathologies in
older people, such as diabetes, cardiovascular, renal, or
neurological disease [19]. Influenza infection may
therefore have a particularly debilitating impact on
functional capacity, by triggering new-onset dependency,
or by compounding a pre-existing loss of autonomy [20].
Similarly, pneumococcal disease accounts for half of all
cases of pneumonia and is estimated to be 4 times as
frequent in residents in long-term care facilities as in
community-dwelling older people [21, 22]. Considering
pertussis clusters are rarely observed in long-term care
facilities, but pertussis-related chronic cough is a concern
in residents and more importantly, among the healthcare
workers in the facilities [23], who may be parents of small
children [24]. Finally, an independent prospective study
conducted during the 2004-2005 respiratory syncytial
virus (RSV) seasons to assess RSV acute respiratory ill-
nesses (ARI) and lower respiratory tract infections in
long-term care residents aged >65 years and older in the
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Czech Republic reported that among 1,280 participants,
RSV-positive ARI and lower respiratory tract infections
episode incidence rates were 45.82 and 30.40 per
1,000 person-years, respectively [25]. In another pro-
spective cohort study, RSV-ARIs were identified among
adults aged >65 years living in long-term care in Europe
and the USA [26]. In the RSV seasons from October
2019-March 2020, the authors observed an overall in-
cidence rate for confirmed RSV-related ARIs of 47.85
cases per 1,000 person-years (95% confidence interval
[CI]: 22.58-101.4) and an attack rate of 2.26% among
adults in LTCFs [26].

Another major cause of acute respiratory distress
among young children is the respiratory syncytial virus,
which also has ravaging effects in older persons, especially
those with cardiovascular disease. In this at-risk pop-
ulation, symptoms are like those of influenza. Only
molecular testing can distinguish the virus responsible for
infection. Regarding prevention of RSV-related infec-
tions, the future is bright, with over 30 candidate vaccines
under development, and one extended half-life mono-
clonal antibody for all infants nearing regulatory approval
[27]. More importantly, Falsey et al. [28] recently re-
ported that an adenovirus serotype 26 RSV vector, en-
coding a prefusion F (preF) protein (Ad26.RSV.preF) in
combination with RSV preF protein, was immunogenic
and prevented RSV-mediated lower respiratory tract
disease in 5,782 adults aged 65 years and older enrolled in
the randomized, double-blind, placebo-controlled, phase
2b CYPRESS trial. These promising results pave the way
for inclusion of RSV vaccines in the standard vaccination
schedule for older adults, especially residents in long-
term care facilities.

Available Vaccines for Preventing Respiratory
Infection in Residents in Long-Term Care Facilities

Influenza Vaccination for Residents in Long-Term

Care Settings

A study using data from the Services and Health for
Elderly in Long-TERm (SHELTER) project collected
prospective follow-up for 3,510 residents from 57 nursing
homes in eight countries (Czech Republic, England,
Finland, France, Germany, Italy, The Netherlands, and
Israel) [29]. The residents’ mean age was 84.6 + 7.7 years,
and 81.7% received influenza vaccination, while 27.0%
received pneumococcal vaccination. Over the follow-up
period of 1 year, there were 727 deaths (20.7%). By
multivariable analysis, after adjustment for age, sex, co-
morbidities, cognitive and functional status, the authors

Vaccines

found that influenza vaccination (hazard ratio 0.80; 95%
CI: 0.66-0.97) and a combination of both influenza and
pneumococcal vaccination (hazard ratio = 0.72; 95% CIL:
0.57-0.91), but not pneumococcal vaccination alone,
were associated with a statistically significant reduction in
mortality compared to no vaccination [29]. In a single-
blind, pragmatic, comparative effectiveness, cluster-
randomised trial, 823 nursing homes in the USA were
recruited to participate, of which 409 facilities were
randomised for residents to receive high-dose vaccine
and 414 facilities for residents to receive standard-dose
vaccine, for a total of 75,917 participants aged 65 years or
older [30]. The authors reported that the incidence of
respiratory-related hospital admissions was significantly
lower in facilities where residents received high-dose
influenza vaccines compared to those that received
standard-dose (adjusted relative risk 0.873, 95% CI:
0.776-0.982, p = 0.023) [30]. Staff vaccination rates did
not differ between groups in the study. Post hoc analysis
of Gravenstein’s study found no statistically significant
differences in hospitalization for major adverse cardiac
events, acute coronary syndromes, stroke, or heart failure
between the high-dose and standard-dose arms [31].

Importance of Vaccine Uptake Rates among Staff

Working in Long-Term Care Facilities

In a retrospective study of a chain of for-profit nursing
homes in the USA, it was shown that although staff and
resident immunization rates did not independently
predict the likelihood of an influenza outbreak alone, they
were strong predictors when considered jointly, under-
lining the need for high uptake of vaccination among
both staff and residents to achieve a meaningful impact
against outbreaks [32]. In that study, facilities that had
more than 55% of staff and more than 89% of residents
vaccinated were almost 60% less likely to have a cluster of
influenza-like illness (odds ratio 0.41; 95% CI: 0.19,
0.89) [32].

These findings underline the importance of achieving
high vaccine uptakes among staff, as well as residents in
nursing homes. Indeed, in addition to national influenza
vaccination campaigns targeting older people (from age
55, 60, or 65 upwards, depending on the country), many
countries also recommend influenza vaccination for
healthcare workers. Nevertheless, reported uptake rates
among healthcare workers are alarmingly low. In a na-
tionwide cross-sectional survey of nursing home staff
during the 2018-2019 season in France, Vaux et al. re-
ported among 589 healthcare workers that the overall
influenza vaccination coverage rate was only 31.9% [95%
CL: 29.7-34.1] and varied according to occupational
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category, at 75.5% [69.3-81.7] for physicians, 42.9%
[39.4-46.4] for nurses, 26.7% [24.5-29.0] for nurses’
aides, and 34.0% [30.1-38.0] among other paramedical
staff [33]. Of note, this study took place before the current
COVID pandemic. Of note, in that study, was that in-
fluenza vaccination uptake rates were higher in private
residential facilities, smaller facilities, in those where
vaccination was provided free of charge, and when
promotional activities to publicise vaccination were
implemented [33].

The importance of communication surrounding
influenza vaccination has often been overlooked as an
instrument to improve vaccine coverage. In a cluster-
randomized controlled from the Paris region in
France, including 3,600 residents in long-term care, 40
residential homes matched in pairs were randomly
allocated to a “vaccination” (intervention) arm or a
“no vaccination” (control) arm [34]. In the inter-
vention arm, volunteer staff were vaccinated against
influenza after a face-to-face interview. Staff influenza
vaccination rates were 69.9% in the vaccination arm
versus 31.8% in the control arm. Using multivariable
analysis, there was significantly lower all-cause mor-
tality among residents in the intervention arm homes
during the primary study period (odds ratio 0.80, 95%
CI: 0.66-0.96) [34]. More recently, a study performed
during the COVID-19 pandemic highlighted once
again that staff are a major reservoir of disease in
residential facilities, justifying the mandates issued in
numerous countries for staff to be vaccinated against
SARS-CoV-2 [35]. In their study, McGarry et al.
classified 12,364 facilities (81% of all homes in the
USA) into quartiles of staff COVID-19 vaccination
coverage as of June 13, 2021, and compared outcomes
between facilities with low versus high staff vaccine
coverage. After accounting for the COVID-19 prev-
alence in the geographical area, facilities in the lowest
quartile of staff vaccination coverage had 1.56 (95% CI:
1.05 to 2.07) additional COVID-19 cases per 100 beds
among residents, 1.50 (95% CI: 1.06 to 1.94) additional
cases per 100 beds among staff, and 0.19 (95% CI: 0.08
to 0.30) additional COVID-19-related deaths of resi-
dents per 100 beds, compared to facilities in the
highest quartile of staff vaccination [35]. In areas with
high COVID-19 prevalence, models estimated that if
all residential facilities had been in the highest quartile
of vaccine coverage (82.7% on average), then 4,775
cases among residents (29% of the total during the
study window), 7,501 cases among staff (29% of the
total), and 703 COVID-19-related deaths among
residents (48% of the total) might have been prevented
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[35]. This again highlights the extraordinary benefits
that can be gained from a simple and inexpensive
preventive measure.

Vaccine Campaigns and Other Measures for the
Prevention of Infectious Disease among Residents of
Long-Term Care Facilities

The frequency and severity of acute respiratory in-
fection in older people, and especially among the more
vulnerable such as those in long-term care facilities no
longer need to be demonstrated, as the evidence is un-
equivocal. The range of reported estimates for the inci-
dence and prevalence of respiratory infections, especially
among non-vaccinated older long-term care residents, is
wide, reaching 85.2% and 55.8%, respectively, according
to studies [36]. There are substantial benefits to be yielded
from vaccination programmes among long-term care
residents, while the additional gains from high vaccina-
tion rates among staff have also been proven [36, 37].

There are numerous obstacles to the efficient appli-
cation of vaccine recommendations in long-term care
facilities. These include low medical coverage, as many
facilities do not have physicians on site. Atypical pre-
sentation of infection in the elderly (including lack of
fever) and the lack of access to imaging and biological
testing can make diagnosis challenging [37]. Finally, year-
round admissions and the large volume of information to
be collected for each new incoming resident also repre-
sent a challenge, notably regarding accurate notation of
vaccine status. Possible strategies to address these par-
ticular obstacles include systematic recording of flu,
pneumococcal, and COVID vaccination status at ad-
mission, associated with standing orders, or systematic
administration of these vaccines to eligible residents.
Adapted vaccination campaigns can be systematically
implemented before every winter season, when virus
circulation peaks. Pneumococcal vaccines with their
long-lasting efficacy must be offered repeatedly after
assessment, for example, at fixed dates during the year.
The same approach could be adopted with the new RSV
vaccines. A recent review of 108 studies from 19 coun-
tries, totalling 1,902,044 residents and 255,498 staft from
81,572 LTCFs, found significantly lower COVID-19 in-
fection rates among both residents and staff when vac-
cination was available during the study period, indicating
that vaccination is an effective means to reduce the spread
of infection in congregate living facilities [9].

In addition to vaccination in residential care facilities,
be it for residents, staff, or both, population density in the
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facility also has to be considered. It has been shown that
crowding in the facility is significantly associated with
rates of respiratory infection and mortality, and the as-
sociation was consistent across various respiratory
pathogens (i.e., not just for COVID-19) [38]. In that
study, Leece et al. calculated a “crowding index,” whereby
one resident for one bedroom with a single private
bathroom corresponded to a crowding index of 1, while a
four-bed room with one shared bathroom corresponded
to a crowding index of 4. Compared with residences with
a low crowding index, those with a high crowding index
had higher numbers of outbreak-associated infections
and deaths per 100 residents per year and a higher av-
erage outbreak size, despite similar frequency of out-
breaks. Crowding effects were consistent across pathogen
subgroups, which included COVID-19, rhinovirus, en-
terovirus, and influenza A [38]. Similarly, during the
COVID-19 pandemic, Brown et al. [39] reported that
more crowded nursing homes experienced larger and
deadlier outbreaks. These findings suggest that reducing
crowding in facilities is a valuable strategy to containing
the spread of respiratory disease pathogens [39].

Other measures can also be recommended to mitigate
infectious risk in long-term care facilities, such as those
proposed by the Hong Kong government in 2007 in
response to an outbreak of severe acute respiratory
syndrome [40]. These measures include appointing an
infection control officer, maintaining adequate indoor
ventilation (e.g., open windows or mechanical solutions
such as extractor fans), early detection of outbreaks by
close monitoring of health status among both residents
and staff. Once an infected person is identified, mask-
wearing should be mandatory until symptoms resolve.
Infected residents could be isolated in an individual room
or separated by partitions from non-infected residents
[40]. These measures, among others, can be used to
mitigate infectious risk, and many of these behaviours
were implemented successfully during the COVID
pandemic.

Many of these measures are integral parts of infection
control programmes within long-term care facilities. The
existence of such programmes prior to the onset of the
COVID-19 pandemic made it possible to scale-up
measures that have since become ubiquitous, namely,
hand-washing, isolation, as well as education and anti-
biotic stewardship [37, 41]. Indeed, it is well established
that inappropriate use of antibiotics in long-term care can
promote an increase in infections caused by multi-
resistant strains [42]. Unfortunately, the absence of
systematic infection control plans was most marked in
for-profit facilities, especially during the pandemic [43].

Vaccines

Long-term care facilities should have a formal written
protocol for infection control, which should include
systematic vaccination against leading infectious diseases
(flu, pneumococcal infection, RSV, shingles).

The specific profiles of the residents, particularly high-
risk populations (e.g., functional status, comorbidities,
etc.) may also prompt modulated preventive measures
with programmes tailored to the risk of mortality among
the resident population [4, 5, 44].

A final consideration is the overall number of staff
working in the facility, from the top-level management
through to medical and paramedical staff, reception staff,
housekeeping, and catering staff. Notably, there is consistent
chronic understaffing and low profit margins as a surrogate
for low resources, which all constitute impediments to the
implementation of adequate quality control initiatives aimed
at containing spread of infections [45]. Educating nursing
home staff to enhance their critical thinking skills has also
been shown to have a positive impact on the prevention and
control of infection [46].

Taken together, these findings, viewpoints, knowledge,
and experience will shape the perceptions and attitudes of
healthcare workers towards vaccination and its advantages,
opening important perspectives to be leveraged with a view
to enhancing vaccine uptake among healthcare workers in
long-term care facilities [47]. This in turn will also affect how
healthcare workers communicate with residents and col-
leagues about vaccination [47].

Conclusion

This short review of the importance of vaccination for
both residents and staff in long-term care facilities draws
three main conclusions. Firstly, the absence of specific
vaccine recommendations for older, multimorbid, de-
pendent older people residing in nursing homes urgently
needs to be remedied across all countries. Indeed, it has
been clearly demonstrated that high vaccine uptake, es-
pecially against routine respiratory diseases (influenza,
pneumococcal disease, pertussis, and COVID), has a
major beneficial impact. Secondly, the value of high
vaccine coverage among healthcare workers in residential
care facilities must not be overlooked. It has also been well
established for respiratory diseases such as influenza and
COVID-19 and is therefore legitimate to consider
mandatory vaccination for all categories of staff in these
facilities. Thirdly, vaccine recommendations made in
isolation cannot be effective but rather must be an integral
part of a broader infection control programme. Sur-
veillance, reporting, hygiene, and individual protective
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measures always play a key role in basic infection control,

both in ordinary times and during epidemics. We urge

policymakers and decision-makers worldwide to include

specific vaccine recommendations for residents in their
national vaccination programmes.

—

\S}

W

w

(=)}

~N

)

O

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

References

Wong MK, Brooks DJ, Ikejezie ], Gacic-Dobo
M, Dumolard L, Nedelec Y, et al. COVID-19
mortality and progress toward vaccinating
older adults: world health organization,
worldwide, 2020-2022. MMWR Morb
Mortal Wkly Rep. 2023;72(5):113-8.
Comas-Herrera A, Zalakain J, Lemmon E,
Henderson D, Litwin C, Hsu AT, et al
Mortality associated with COVID-19 in care
homes: international evidence. Article in
LTCcovid.org, International Long-Term
Care Policy Network, CPEC-LSE, 14 October.
Available  from:  https:/ltccovid.org/wp-
content/uploads/2021/02/Mortality-associated-
with-COVID-among-people-living-in-care-
homes-14-October-2020.pdf [Accessdate 1
April 2023].

Cronin CJ, Evans WN. Nursing home quality,
COVID-19 deaths, and excess mortality.
J Health Econ. 2022;82:102592.

Lee DS, Ma S, Chu A, Wang CX, Wang X,
Austin PC, et al. Predictors of mortality
among long-term care residents with SARS-
CoV-2 infection. ] Am Geriatr Soc. 2021;
69(12):3377-88.

Panagiotou OA, Kosar CM, White EM,
Bantis LE, Yang X, Santostefano CM, et al.
Risk factors associated with all-cause 30-day
mortality in nursing home residents with
COVID-19. JAMA Intern Med. 2021;181(4):
439-48.

Collins F, Adam S, Colvis C, Desrosiers E,
Draghia-AKkli R, Fauci A, et al. The NIH-led
research response to COVID-19. Science.
2023;379(6631):441-4.

Ratti M, Concina D, Rinaldi M, Salinelli E, Di
Brisco AM, Ferrante D, et al. Vaccination
strategies against seasonal influenza in long
term care setting: lessons from a mathe-
matical modelling study. Vaccines. 2022;
11(1):32.

Michel JP, Lesourd B, Conne P, Richard D,
Rapin CH. Prevalence of infections and their
risk factors in geriatric institutions: a one-day
multicentre survey. Bull World Health Or-
gan. 1991;69(1):35-41.

Zhang J, Yu Y, Petrovic M, Pei X, Tian QB,
Zhang L, et al. Impact of the COVID-19
pandemic and corresponding control mea-

10

11

12

13

14

15

16

17

18

19

Funding Sources

There is no funding source.

Author Contributions

Emilia Frangos, Jane Barratt, Jean-Pierre Michel, and Fiona
Ecarnot have contributed to the conception of the work, writing,
correction and review process, as well as final approval and

sures on long-term care facilities: a systematic
review and meta-analysis. Age Ageing. 2023;
52(1):52.

Aronow WS. Clinical causes of death of 2,372
older persons in a nursing home during 15-
year follow-up. ] Am Med Dir Assoc. 2000;
1(3):95-6.

Watson OJ, Barnsley G, Toor ], Hogan AB,
Winskill P, Ghani AC. Global impact of the
first year of COVID-19 vaccination: a
mathematical modelling study. Lancet Infect
Dis. 2022;22(9):1293-302.

Viglione G. How many people has the co-
ronavirus killed? Nature. 2020;
585(7823):22-4.

Marrie TJ. Pneumonia in the long-term-care
facility. Infect Control Hosp Epidemiol. 2002;
23(3):159-64.

Lopes M, Alves Silva G, Nogueira RF, Marado
D, Gongalves J, Athayde C, et al. Incidence of
antibiotic treatment failure in patients with
nursing home-acquired pneumonia and
community acquired pneumonia. Infect Dis
Rep. 2021;13(1):33-44.

Kriiger K, Jansen K, Grimsmo A, Eide GE,
Geitung JT. Hospital admissions from
nursing homes: rates and reasons. Nurs Res
Pract. 2011;2011:247623.

Demougeot L, Rolland Y, Gérard S, Pennetier
D, Duboué M, Vellas B, et al. Incidence and
economical effects of pneumonia in the older
population living in French nursing homes:
design and methods of the INCUR study.
BMC Public Health. 2013;13:861.

Schultze A, Nightingale E, Evans D, Hulme
W, Rosello A, Bates C, et al. Mortality among
Care Home Residents in England during the
first and second waves of the COVID-19
pandemic: an observational study of 4.3
million adults over the age of 65. Lancet Reg
Health Eur. 2022;14:100295.

Loeb MB. Pneumonia in nursing homes and
long-term care facilities. Semin Respir Crit
Care Med. 2005;26(6):650-5.

Macias AE, McElhaney JE, Chaves SS,
Nealon J, Nunes MC, Samson SI, et al. The
disease burden of influenza beyond respi-
ratory illness. Vaccine. 2021;39(Suppl 1):
A6-14.

246

Gerontology 2024;70:241-247
DOI: 10.1159/000534998

20

21

22

23

24

25

26

27

submission of the final and revised version.

Cassini A, Colzani E, Pini A, Mangen MJ],
Plass D, McDonald SA, et al. Impact of
infectious diseases on population health
using incidence-based disability-adjusted
life years (DALYs): results from the
Burden of Communicable Diseases in
Europe study, European Union and Eu-
ropean Economic Area countries, 2009 to
2013. Euro Surveill. 2018;23(16):17-
00454.

Muder RR. Pneumonia in residents of long-
term care facilities: epidemiology, etiology,
management, and prevention. Am ] Med.
1998;105(4):319-30.

Kupronis BA, Richards CL, Whitney CG;
Active Bacterial Core Surveillance Team.
Invasive pneumococcal disease in older
adults residing in long-term care facilities and
in the community. ] Am Geriatr Soc. 2003;
51(11):1520-5.

Addiss DG, Davis JP, Meade BD, Burstyn
DG, Meissner M, Zastrow JA, et al. A per-
tussis outbreak in a Wisconsin nursing home.
] Infect Dis. 1991;164(4):704-10.

Birkebaek NH, Kristiansen M, Seefeldt T,
Degn ], Moller A, Heron I, et al. Bordetella
pertussis and chronic cough in adults. Clin
Infect Dis. 1999;29(5):1239-42.

Beran J, Ramirez Villaescusa A, Devadiga
R, Nguyen TLA, Gruselle O, Pir¢on JY,
et al. Respiratory syncytial virus acute re-
spiratory infections in > 65-year-old adults
in long-term care facilities in the Czech
Republic. Cent Eur J Public Health. 2021;
29(3):167-76.

Narejos Pérez S, Ramoén Torrell JM, Poder
A, Leroux-Roels I, Pérez-Breva L, Stee-
nackers K, et al. Respiratory syncytial virus
disease burden in community-dwelling and
long-term care facility older adults in Eu-
rope and the United States: a prospective
study. Open Forum Infect Dis. 2023;10(4):
ofadlll.

Mazur NI, Terstappen ], Baral R, Bardaji
A, Beutels P, Buchholz U]J, et al. Respi-
ratory syncytial virus prevention within
reach: the vaccine and monoclonal anti-
body landscape. Lancet Infect Dis. 2023;
23(1):e2-1.

Frangos/Barratt/Michel/Ecarnot

920z Atenuer Gz uo 3senb Aq Jpd-866¥£5000/vLE YL L1/ L ¥2/S/0.L/Pd-810e/186/Wwod 1ebaey//:dpy woly pepeojumoq


https://doi.org/10.15585/mmwr.mm7205a1
https://doi.org/10.15585/mmwr.mm7205a1
https://ltccovid.org/wp-content/uploads/2021/02/Mortality-associated-with-COVID-among-people-living-in-care-homes-14-October-2020.pdf
https://ltccovid.org/wp-content/uploads/2021/02/Mortality-associated-with-COVID-among-people-living-in-care-homes-14-October-2020.pdf
https://ltccovid.org/wp-content/uploads/2021/02/Mortality-associated-with-COVID-among-people-living-in-care-homes-14-October-2020.pdf
https://ltccovid.org/wp-content/uploads/2021/02/Mortality-associated-with-COVID-among-people-living-in-care-homes-14-October-2020.pdf
https://doi.org/10.1016/j.jhealeco.2022.102592
https://doi.org/10.1111/jgs.17425
https://doi.org/10.1001/jamainternmed.2020.7968
https://doi.org/10.1126/science.adf5167
https://doi.org/10.3390/vaccines11010032
https://doi.org/10.1093/ageing/afac308
https://doi.org/10.1016/S1473-3099(22)00320-6
https://doi.org/10.1016/S1473-3099(22)00320-6
https://doi.org/10.1038/d41586-020-02497-w
https://doi.org/10.1086/502030
https://doi.org/10.3390/idr13010006
https://doi.org/10.3390/idr13010006
https://doi.org/10.1155/2011/247623
https://doi.org/10.1155/2011/247623
https://doi.org/10.1186/1471-2458-13-861
https://doi.org/10.1016/j.lanepe.2021.100295
https://doi.org/10.1016/j.lanepe.2021.100295
https://doi.org/10.1055/s-2005-925529
https://doi.org/10.1055/s-2005-925529
https://doi.org/10.1016/j.vaccine.2020.09.048
https://doi.org/10.2807/1560-7917.ES.2018.23.16.17-00454
https://doi.org/10.1016/s0002-9343(98)00262-9
https://doi.org/10.1046/j.1532-5415.2003.51501.x
https://doi.org/10.1093/infdis/164.4.704
https://doi.org/10.1086/313448
https://doi.org/10.1086/313448
https://doi.org/10.21101/cejph.a6861
https://doi.org/10.1093/ofid/ofad111
https://doi.org/10.1016/S1473-3099(22)00291-2
https://doi.org/10.1159/000534998

28

29

30

Falsey AR, Williams K, Gymnopoulou E, Bart
S, Ervin ], Bastian AR, et al. Efficacy and
safety of an Ad26.RSV.preF-RSV preF pro-
tein vaccine in older adults. N Engl ] Med.
2023;388(7):609-20.

Poscia A, Collamati A, Carfi A, Topinkova E,
Richter T, Denkinger M, et al. Influenza and
pneumococcal vaccination in older adults
living in nursing home: a survival analysis on
the shelter study. Eur ] Public Health. 2017;
27(6):1016-20.

Gravenstein S, Davidson HE, Taljaard M,
Ogarek ], Gozalo P, Han L, et al. Comparative
effectiveness of high-dose versus standard-
dose influenza vaccination on numbers of US
nursing home residents admitted to hospital:
a cluster-randomised trial. Lancet Respir
Med. 2017;5(9):738-46.

34

35

36

37

Lemaitre M, Meret T, Rothan-Tondeur M,
Belmin J, Lejonc JL, Luquel L, et al. Effect of
influenza vaccination of nursing home staff
on mortality of residents: a cluster-
randomized trial. ] Am Geriatr Soc. 2009;
57(9):1580-6.

McGarry BE, Barnett ML, Grabowski DC,
Gandhi AD. Nursing home staff vaccination
and covid-19 outcomes. N Engl ] Med. 2022;
386(4):397-8.

Childs A, Zullo AR, Joyce NR, McConeghy
KW, van Aalst R, Moyo P, et al. The burden
of respiratory infections among older adults
in long-term care: a systematic review. BMC
Geriatr. 2019;19(1):210.

Jump RLP, Crnich CJ, Mody L, Bradley SF,
Nicolle LE, Yoshikawa TT. Infectious diseases
in older adults of long-term care facilities:

41

42

43

44

Montoya A, Cassone M, Mody L. Infections
in nursing homes: epidemiology and pre-
vention programs. Clin Geriatr Med. 2016;
32(3):585-607.

Giannella M, Tedeschi S, Bartoletti M, Viale
P. Prevention of infections in nursing homes:
antibiotic prophylaxis versus infection con-
trol and antimicrobial stewardship measures.
Expert Rev Anti Infect Ther. 2016;14(2):
219-30.

Stahl JP, Cohen R, Denis F, Gaudelus J,
Martinot A, Lery T, et al. The impact of the
web and social networks on vaccination. New
challenges and opportunities offered to fight
against vaccine hesitancy. Med Mal Infect.
2016;46(3):117-22.

Mehta HB, Li S, Goodwin JS. Risk factors
associated with SARS-CoV-2 infections,

920z Atenuer Gz uo 3senb Aq Jpd-866¥£5000/vLE YL L1/ L ¥2/S/0.L/Pd-810e/186/Wwod 1ebaey//:dpy woly pepeojumoq

31 Saade EA, Abul Y, McConeghy K, Edward update on approach to diagnosis and man- hospitalization, and mortality among US
Davidson H, Han L, Joyce N, et al. High-dose agement. ] Am Geriatr Soc. 2018;66(4): nursing home residents. JAMA Netw Open.
influenza vaccines for the prevention of 789-803. 2021;4(3):e216315.
hospitalization due to cardiovascular events 38 Leece P, Whelan M, Costa AP, Daneman N, 45 Sharma H, Xu L. Nursing home profit
in older adults in the nursing home: post-hoc Johnstone J, McGeer A, et al. Nursing home margins and citations for infection preven-
analysis of a cluster-randomized trial. Vac- crowding and its association with outbreak- tion and control. ] Am Med Dir Assoc. 2021;
cine. 2022;40(47):6700-5. associated respiratory infection in Ontario, 22(11):2378-83.€2.

32 Shugarman LR, Hales C, Setodji CM, Canada before the COVID-19 pandemic 46 Choi YR, Lee YN, Kim D, Park WH, Kwon
Bardenheier B, Lynn J. The influence of (2014-19): a retrospective cohort study. DY, Chang SO. An e-problem-based learning
staff and resident immunization rates on Lancet Healthy Longev. 2023;4(3):e107-14. program for infection control in nursing
influenza-like illness outbreaks in nursing 39 Brown KA, Jones A, Daneman N, Chan AK, homes: a quasi-experimental study. Int
homes. ] Am Med Dir Assoc. 2006;7(9): Schwartz KL, Garber GE, et al. Association ] Environ Res Public Health. 2022;19(20):
562-7. between nursing home crowding and CO- 13371.

33 Vaux S, Fonteneau L, Venier AG, Gautier A, VID-19 infection and mortality in ontario, 47 Glenton C, Carlsen B, Lewin S, Wennekes
Soing Altrach S, Parneix P, et al. Influenza Canada. JAMA Intern Med. 2021;181(2): MD, Winje BA, Eilers R, et al. Healthcare
vaccination coverage of professionals work- 229-36. workers’ perceptions and experiences of
ing in nursing homes in France and related =~ 40 Chow L. Mitigating the risk of respiratory communicating with people over 50 years of
determinants, 2018-2019 season: a cross- infection outbreaks in crowded nursing age about vaccination: a qualitative evidence
sectional survey. BMC Public Health. 2022; homes in Hong Kong. Lancet Healthy Lon- synthesis. Cochrane Database Syst Rev. 2021;
22(1):1049. gev. 2023;4(5):e187. 7:CD013706.

Vaccines Gerontology 2024;70:241-247 247

DOI: 10.1159/000534998


https://doi.org/10.1056/NEJMoa2207566
https://doi.org/10.1093/eurpub/ckx150
https://doi.org/10.1016/S2213-2600(17)30235-7
https://doi.org/10.1016/S2213-2600(17)30235-7
https://doi.org/10.1016/j.vaccine.2022.09.085
https://doi.org/10.1016/j.vaccine.2022.09.085
https://doi.org/10.1016/j.jamda.2006.06.002
https://doi.org/10.1186/s12889-022-13412-5
https://doi.org/10.1111/j.1532-5415.2009.02402.x
https://doi.org/10.1056/NEJMc2115674
https://doi.org/10.1186/s12877-019-1236-6
https://doi.org/10.1186/s12877-019-1236-6
https://doi.org/10.1111/jgs.15248
https://doi.org/10.1016/S2666-7568(23)00018-1
https://doi.org/10.1001/jamainternmed.2020.6466
https://doi.org/10.1016/S2666-7568(23)00062-4
https://doi.org/10.1016/S2666-7568(23)00062-4
https://doi.org/10.1016/j.cger.2016.02.004
https://doi.org/10.1586/14787210.2016.1132161
https://doi.org/10.1016/j.medmal.2016.02.002
https://doi.org/10.1001/jamanetworkopen.2021.6315
https://doi.org/10.1016/j.jamda.2021.03.024
https://doi.org/10.3390/ijerph192013371
https://doi.org/10.3390/ijerph192013371
https://doi.org/10.1002/14651858.CD013706.pub2
https://doi.org/10.1159/000534998

	Vaccines in Long-Term Care Settings: A Narrative Review
	Introduction
	Burden of Infectious Respiratory Diseases in Long-Term Care Facilities
	Available Vaccines for Preventing Respiratory Infection in Residents in Long-Term Care Facilities
	Influenza Vaccination for Residents in Long-Term Care Settings
	Importance of Vaccine Uptake Rates among Staff Working in Long-Term Care Facilities

	Vaccine Campaigns and Other Measures for the Prevention of Infectious Disease among Residents of Long-Term Care Facilities
	Conclusion
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


