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Purpose of review

This review provides an update on specificities of influenza in older adults (�65-year-old), including
epidemiology, burden in terms of hospitalization and mortality, extra-respiratory complications and specific
challenges of prevention.

Recent findings

In the past 2 years, influenza activity was drastically reduced by barrier measures implemented during the
COVID-19 pandemic. A recent French epidemiological study covering 2010--2018 epidemic seasons
estimated that 75% of costs induced by influenza-associated hospitalizations and complications were
attributable to older adults, a population bearing more than 90% of influenza-associated excess mortality.
In addition to their age, comorbidities and reduced vaccine response, long-term facility residents are at risk
for nosocomial outbreaks. Beyond respiratory complications, influenza triggers acute myocardial infarction
and ischemic stroke. Influenza might drive significant functional loss in frail older adults, which can lead to
‘‘catastrophic’’ or severe disability in up to 10% of patients. Vaccination remains the cornerstone of
prevention, with enhanced immunization strategies (i.e., high-dose or adjuvanted formulations) to be
largely implemented in older adults. Efforts to increase influenza vaccination uptake during the COVID-19
pandemic should be consolidated.

Summary

Burden of influenza in the elderly is largely under-recognized, especially the cardiovascular complications
and the impact on functional status, justifying more effective preventive strategies.
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INTRODUCTION

Influenza is a major acute respiratory viral infection
caused by influenza A or B viruses, occurring in
seasonal outbreaks affecting 2–10% of the popula-
tion in developed countries every year and causing
annually up to 650000 deaths worldwide, according
to the WHO [1,2]. Consequently, influenza repre-
sents a major economic burden to the healthcare
system and society [3

&&

,4,5]. Aside from community
spread, transmission in healthcare facilities has
been often reported, with healthcare practitioners
frequently identified as index cases [6–8]. These
nosocomial influenza outbreaks can have dramatic
consequences, especially in vulnerable patients or
residents of geriatric units and nursing homes
[9,10]. Indeed, if influenza may occur at all ages,
aging is a prominent risk factor for influenza infec-
tion and related complications [11]. Frailty and
immuno-senescence lead to altered immune
responses, predisposing the elderly to severe influ-
enza infection, extra-respiratory complications, and
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mortality [12]. Higher viral loads and longer virus
shedding have been described in this population
[13]. Despite these assertions, data regarding the
burden and consequences of influenza in the spe-
cific population of the elderly are sparse, especially
in the recent years during which incidence of influ-
enza was drastically diminished by the public
health measures (including mask wearing, social
distancing, lockdowns, and travel restrictions)
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KEY POINTS

� Influenza is associated with a major burden in the
elderly, with an increased risk of hospitalization,
complications, and mortality in the frailest individuals,
including healthcare facility patients or residents.

� Extra-pulmonary complications, including
cardiovascular events and functional decline, are
largely under-recognized and responsible for excess
loss of autonomy and mortality in older adults.

� Immuno-senescence is associated with decreased
vaccine effectiveness, advocating for the
implementation of enhanced vaccine strategies, which
remain the cornerstone of prevention.

� Increasing influenza vaccine coverage should represent
a public health priority to reduce life-threatening
complications in older adults, and associated
healthcare and societal economic burden.
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implemented in the COVID-19 pandemic context
[14].

Because the proportion of older adults is steadily
increasing worldwide (e.g., the proportion of �65-
year-old adults will exceed 25% of the entire pop-
ulation between 2035 and 2040 in France [15]), we
chose to focus this review on the epidemiology and
the consequences, including infectious complica-
tions, of influenza in the elderly (in general �65-
year-old), and subsequent prevention measures.
MATERIALS AND METHODS

We searched for clinical studies including phase III-
IV clinical trials, comparative or observational stud-
ies in French and English languages published
between 2011 and 2023 on PubMed, using the key-
word ‘‘Influenza’’ and the filter ‘‘Aged: 65þ years.’’
Using this search strategy, 1380 titles and abstracts
were screened and checked for consistency, includ-
ing 197 in the past 2 years. References of the liter-
ature reviews published over the same period were
also checked for completeness.
EPIDEMIOLOGY

Description of influenza epidemiology in the elderly
is challenged by the highly diverse contexts of pub-
lished studies. On the one hand, included individ-
uals differ regarding demographics, vaccination
coverage, outpatient or hospitalization settings
and outcome definition (hospitalization, complica-
tions or mortality). In addition, the precision of the
nosological setting toward influenza-like illness (ILI)
episodes is heterogeneous regarding severity of
0951-7375 Copyright © 2023 Wolters Kluwer Health, Inc. All rights rese
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infection (upper or lower respiratory tract infection
[LRTI]) and the level of microbiological documen-
tation. On the other hand, the epidemic season and/
or the pandemic context affect the virulence of
circulating viruses and their matching with vaccine
strains.
Global epidemiology

According to the Global Burden of Disease Study
2017, the annual worldwide incidence of influenza
LRTI has been estimated at 713 episodes/100000,
with a continuous increase after 65 years, exceeding
1000/100000 after 85 years [16

&

]. Observational data
suggest that in an average season, 1.4% of seniors at
least 75-year-old consult their general practitioner
in the UK for an acute respiratory illness attributable
to influenza [17]. In a Dutch prospective cohort
study ran over two epidemic seasons, influenza
accounted for 18.9% (2011–2012) and 34.2%
(2012–2013) of ILI in individuals at least 60-year-
old [18]. Studies specifically evaluating risk factors
for influenza infection among elderly are sparse.
Before the COVID-19 pandemic, influenza repre-
sented the first hospital-acquired viral respiratory
infection among the elderly admitted to an Austral-
ian tertiary hospital, and was associated with impor-
tant morbidity and mortality [19

&

].
Hospitalization

The need for hospitalization due to influenza LRTI
strongly correlates with age among adult individuals
[16

&

]. In recent studies, mostly enrolling individuals
at least 65-year-old, comorbidities classically associ-
atedwithLRTI, includingchronic respiratory, cardiac
or liver diseases, and immunosuppression seemed to
have a greater impact on the risk of hospitalization
during influenza infectioncomparedwithCOVID-19
[20,21]. Of note, hospital admission rates due to
respiratory diseases, the most common being influ-
enza, have steadily increased in the past two decades
in England and Wales [22

&

]. This rise was at the
expense of influenza and pneumonia in the elderly,
mainly in the at least 75-year-old population. Inter-
estingly, socioeconomic deprivation was associated
with a lower vaccine coverage and a higher risk
of hospitalization in the elderly [23

&

]. In addition,
influenza-related hospitalization rate among the eld-
erlyhighlydependsonthecirculating influenzavirus
– higher during seasons with A(H3N2) being the
dominant circulating virus – and/or mismatching
with the vaccine strains [24,25]. Rate of complicated
hospitalization, defined by ICU admission, mechan-
ical ventilation requirement, and/or death signifi-
cantly increases with age, especially after 50years,
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Nosocomial and healthcare related infections
reaching almost 20% in the 65 to 74-year-old age
group according to a study of the Global Hospital
Influenza Network [26]. In terms of economic bur-
den, a recent French study based on 2010–2018
epidemic seasons estimated the average cost of influ-
enza-related hospitalizations at s141 million per
year, of which 77% were related to older adults [3

&&

].
Nosocomial outbreaks

A nosocomial origin can be suspected in 4–20% of
patients hospitalized with influenza [27,28]. Regard-
ing especially aged-care facilities, influenza repre-
sented the first cause of infectious outbreaks before
the COVID-19 pandemic, with a median attack rate
of 33% (range, 4–94%) and a fatality rate of 6.5% (0–
55%) among residents [29]. Residents of nursing
homes exposed to influenza have a well docu-
mented risk of hospitalization (relative risk [RR],
1.43; 95% confidence interval [95% CI], 0.99–
2.08]) and death (RR, 2.77 [95% CI, 1.55–4.91]) of
respiratory origin compared with unexposed resi-
dents, despite satisfactory vaccination rates (>90%)
[30].
Mortality

Influenza-related mortality is strongly correlated
with age, with an estimated influenza LRTI mortal-
ity rate (per 100000) of 16.4 (95% uncertainty inter-
val, 11.6–21.9) in at least 70-year-old individuals,
compared with 1.9 (uncertainty interval, 1.3–2.6) in
the general population, according to the Global
Burden of Disease Study 2017 [16

&

]. In another
modeling study covering the 1999–2015 period,
the rate (per 100000) of seasonal influenza-associ-
ated respiratory deaths has been estimated at 4.0–
8.8, rising at 51.3–99.4 after 75 years, with the high-
est burden of influenza-associated deaths in devel-
oping countries, especially sub-Saharan Africa and
South-East Asia [31]. In the Northern hemisphere,
the excess wintertime mortality was largely
explained by influenza before the COVID-19 pan-
demic [32]. In the subset of patients hospitalized
with or for influenza, a significant increase of mor-
tality is also reported with age [33–35], 70–80% of
in-hospital influenza-related deaths being reported
among older adults in Western Europe [3

&&

,34]. Risk
factors for influenza-related mortality in the elderly
are age and comorbidities (including immunosup-
pression, chronic cardiovascular and liver diseases)
[33,36]. Another major determinant might rely in
the functional status, as a daily walking time of at
least 1h has been associated with a lower risk of
pneumonia mortality [37

&

,38]. Among circulating
virus strains, the elderly are distinguished by
298 www.co-infectiousdiseases.com
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influenza-attributable excess mortality due to A
(H3N2) compared with A(H1N1) or B viruses
[24,39,40]. Finally, the impact of viral coinfections
(i.e., with the circulating SARS-CoV-2 Omicron var-
iant) needs to be specified in the elderly during
coming epidemic seasons, while coinfections are
expected to occur more frequently in the future.
DISEASE BURDEN BEYOND
RESPIRATORY ILLNESS

Beyond the classical ILI symptoms associating fever,
chills, headache, soreness, and respiratory signs,
clinical presentation of influenza is more frequently
atypical among the elderly. At the initial phase,
cardinal symptoms – and in particular fever – are
often subtle or absent [41,42]. Confusion, fall, and
decompensation of comorbidities may conse-
quently be in the foreground [43]. Initial respiratory
complications have not been specifically evaluated
in older adults. Secondary bacterial pneumonia,
mostly implicating Streptococcus pneumonia and
Staphylococcus aureus, approximately affects a quar-
ter of adults [44]. Risk of secondary fungal infection,
especially aspergillosis, has recently been outlined
among critically ill influenza patients [45].

Aside from respiratory complications, extra-res-
piratory consequences of influenza represent a
major but under-recognized burden in the elderly
in terms of morbidity and mortality (Fig. 1).

First, epidemiological studies show a seasonal
relationship between influenza and mortality from
cardiovascular events, including acute myocardial
infarction and stroke, especially in older adults
[32,46

&&

,47,48,49
&&

,50]. From a pathophysiological
point of view, tachycardia and hypoxia at the time
of infection, conjugated with the proinflammatory
cytokine response, result in a prothrombotic state
and a risk of atheroma plaque disruption [51]. The
incidence peak occurs 7days after infection for acute
myocardial infection and up to 14days for strokes,
but the risk persists during the first year following
infection [46

&&

,52]. The 90-day absolute risk of arte-
rial thromboembolic events (acute myocardial
infarction or ischemic stroke) following labora-
tory-confirmed influenza has been recently esti-
mated at 14.4% in more than 8000 hospitalized
patients [53]. Furthermore, indirect evidence for
the association of influenza with cardiovascular
events is provided by the favorable impact of influ-
enza vaccination on the risk of myocardial infarc-
tion and stroke [54,55

&

,56]. Even if most studies
were not conclusive for older adults, a large meta-
analysis of randomized clinical trials suggested
that influenza vaccination reduced major adverse
cardiovascular events, especially in high-risk
Volume 36 � Number 4 � August 2023
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FIGURE 1. Schematic summary of direct and indirect consequences of influenza in older adults. Created with BioRender.com.
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patients [57]. In addition, treatment with oseltami-
vir was associated with a 28% reduction in the risk
of stroke in the 6months following influenza
infection [58].

Second, recovery from influenza can be pro-
longed, incomplete, and associated with worsening
frailty. On the basis of a Canadian online survey
including more than 1000 nonfrail seniors with ILI
during the previous influenza season, 40% of
patients indicated a recovery longer than 2weeks,
one-fifth had health and function declines during
this time, and 3.1% never fully recovered [59].
Following influenza A infection, 67 and 25% of
older patients became housebound or confined to
bed, respectively, according to a prospective cohort
of ILI in healthy elderly patients [60]. Complications
secondary to bed rest and hospital stay are critical,
but highly underappreciated consequences of influ-
enza, includingmalnutrition andmuscle loss, favor-
ing bone loss, falling and fractures, and pressure
ulcers. Influenza has shown to negatively impact
these quality markers in American nursing homes,
following a seasonal pattern as observed for cardio-
vascular events [61]. These observations led to unex-
pected seasonal correlations, such as the association
of the ILI and hip fracture hospitalization rates in
nursing home residents [62]. In addition, influenza
infection triggers functional decline, especially in
frail older adults, resulting in the reduction of activ-
ities of daily living [61,63

&&

]. Up to 12.5% of older
0951-7375 Copyright © 2023 Wolters Kluwer Health, Inc. All rights rese
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frail individuals with laboratory-confirmed influ-
enza experience ‘‘catastrophic’’ disability, defined
by a Barthel index loss of at least 20 points [63

&&

].
More recently, a case–control study (n¼61626

individuals) from theDanish National Patient Regis-
try suggested a link between influenza and the
diagnosis of Parkinson disease (odds ratio, 1.73
[95% CI, 1.11–2.71]) more than 10years later,
mostly among at least 60-year-old adults [64].
IMPACT OF PREVENTION MEASURES

Barrier measures

Systematic implementation of mask wearing, social
contact restrictions – including visit limitations in
healthcare facilities during theCOVID-19 pandemic
– provided an unexpected confirmation of the
major impact of these public health measures on
preventing influenza spread [14,65–67]. Con-
versely, the relaxation of public health measures
and social restrictions has been predicted to be
associated with a resumption of influenza transmis-
sion in the upcoming years [68].
Antiviral prophylactic treatment

Data regarding the individual benefit of prophylac-
tic treatment with oseltamivir among the elderly are
conflicting, but at the institutional level, it might
rved. www.co-infectiousdiseases.com 299
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Nosocomial and healthcare related infections
contribute to the control of influenza outbreaks in
aged-care facilities [69,70].
Vaccination

In an at-risk-based approach, vaccination is the cor-
nerstone of influenza prevention in the elderly. Vac-
cination of individuals at least 65-year-old is
recommended by all international immunization
guidelines and the WHO [71]. In the geriatric pop-
ulation, reduced vaccine responsiveness and immu-
nogenicity due to immuno-senescence is however
well documented, especially in frailer individuals
[72–74]. Influenza vaccine effectiveness might con-
sequently be impeded, but specific data are difficult
to summarize due to annual vaccine composition
change according to antigenic drift of seasonal influ-
enza viruses; the heterogeneous adequacy between
circulating and vaccine strains; the dominant circu-
lating virus, with a higher burden in the elderly
during A(H3N2) epidemics; and the differences in
vaccination formulations or strategies (split or sub-
unit, adjuvanted or not, standard versus high-dose,
trivalent or quadrivalent formulations, and so on)
evaluated and readouts (ILI, laboratory-confirmed
cases, hospitalization,death, and soon)used.Despite
these considerations, standard vaccination of the
elderly has a globally proven benefit on ILI and
laboratory-confirmed influenza episodes, claim for
healthcare (medical visits and hospitalizations), and
fatality rates by respiratory and cardiovascular dis-
eases [25,55

&

,75]. However, frailty is associatedwith a
reduced vaccine effectiveness related to diminished
immunogenicity [76

&&

]. Interdependency of frailty,
influenza infection, and vaccine immunity advocate
for an enhancement of influenza immunization
approaches in the elderly. The better evaluated
strategy relies on high-dose formulations, with
compelling evidence for increased prevention of
laboratory-confirmed influenza, influenza-related
complications, including pneumonia and hospital-
ization, leading to a reduction inmortality compared
with standard-dose formulations [77

&

,78]. Other
promising approaches include cell-cultured vaccines
and adjuvanted vaccines [79,80].

Aside from these immunologic considerations, a
key challenge remains to counter vaccine hesitancy
to achieve better vaccine coverage rates in targeted
populations, including older adults and healthcare
workers, with imperious necessity of facilitating and
promoting access to vaccination. Indeed, influenza
vaccine uptake remains insufficient in most devel-
oping countries among the elderly, with important
geographic disparities [81]. Finally, combined (i.e.,
mRNA-based) vaccines for influenza and COVID-19
are under development and might help to favor
300 www.co-infectiousdiseases.com
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vaccine uptake for these two severe respiratory dis-
eases in the elderly and other at-risk groups.
Other prophylactic approaches

Trained immunity, based on the activation of the
innate immunity to improve responsiveness to sub-
sequent infectious or vaccine triggers, is of growing
interest. For instance, BCG vaccination has showed
to protect against respiratory tract infections in
older adults in a recent phase III clinical trial, and
to improve immunogenicity of subsequent influ-
enza vaccination [82,83].

Beyond vaccination, innovative preventives
approaches are under study. For instance, mAbs
targeting influenza surface antigens (hemagglutinin
or neuraminidase) in clinical development for influ-
enza treatment could be tools in postexposure pro-
phylaxis in at-risk individuals [84].
CONCLUSION

Influenza represents a major burden in the elderly.
Frailty and decreased immune response drive indi-
vidual predisposition, a higher risk of severe clinical
presentation and mortality. Extra-respiratory con-
sequences are largely under-recognized, exposing
this population to cardiovascular events, bed rest,
and hospital stay related complications, with a sig-
nificant proportion of elderly patients experiencing
postinfluenza functional decline up to ‘‘cata-
strophic’’ disability. Vaccination remains the key-
stone of influenza prevention, the reduced vaccine
immunogenicity due to immuno-senescence being
counterbalanced by promising enhanced immuni-
zation strategies. Vaccination of the elderly reduces
the risk of laboratory-confirmed influenza, influ-
enza-related complications, and mortality, and
should be promoted, as well as immunization of
healthcare workers, to diminish the risk of
nosocomial outbreaks.
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Fröbert O, Götberg M, Erlinge D, et al. Influenza vaccination after myocardial
infarction: a randomized, double-blind, placebo-controlled, multicenter trial.
Circulation 2021; 144:1476–1484.

A randomized controlled trial suggesting an indirect protective effect of influenza
vaccination against all-cause death, acute myocardial infarction, or stent throm-
bosis in adults with cardiovascular disease.
56. Lee KR, Bae JH, Hwang IC, et al. Effect of influenza vaccination on risk of

stroke: a systematic review and meta-analysis. Neuroepidemiology 2017;
48:103–110.

57. Udell JA, Zawi R, Bhatt DL, et al. Association between influenza vaccination
and cardiovascular outcomes in high-risk patients: a meta-analysis. JAMA
2013; 310:1711–1720.

58. Madjid M, Curkendall S, Blumentals WA. The influence of oseltamivir treat-
ment on the risk of stroke after influenza infection. Cardiology 2009;
113:98–107.

59. Andrew MK, Gilca V, Waite N, et al. EXamining the knowledge, Attitudes and
experiences of Canadian seniors Towards influenza (the EXACT survey).
BMC Geriatr 2019; 19:178.

60. Falsey AR, Hennessey PA, Formica MA, et al. Respiratory syncytial virus
infection in elderly and high-risk adults. N Engl J Med 2005; 352:1749–1759.

61. Gozalo PL, Pop-Vicas A, Feng Z, et al. Effect of influenza on functional decline.
J Am Geriatr Soc 2012; 60:1260–1267.

62. McConeghy KW, Lee Y, Zullo AR, et al. Influenza illness and hip fracture
hospitalizations in nursing home residents: are they related? J Gerontol A Biol
Sci Med Sci 2018; 73:1638–1642.

63.
&&

Andrew MK, MacDonald S, Godin J, et al. Persistent functional decline
following hospitalization with influenza or acute respiratory illness. J Am
Geriatr Soc 2021; 69:696–703.

An observational cohort study describing the impact of laboratory-confirmed
influenza on the functional loss in the elderly, possibly leading to catastrophic
disability.
64. Cocoros NM, Svensson E, Sz�epligeti SK, et al. Long-term risk of Parkinson

disease following influenza and other infections. JAMA Neurol 2021;
78:1461–1470.

65. Soo RJJ, Chiew CJ, Ma S, et al. Decreased influenza incidence under COVID-
19 control measures, Singapore. Emerg Infect Dis 2020; 26:1933–1935.

66. Tran LK, Huang D-W, Li N-K, et al. The impact of the COVID-19 preventive
measures on influenza transmission: molecular and epidemiological evidence.
Int J Infect Dis 2022; 116:11–13.

67. Voirin N, Payet C, Barrat A, et al.Combining high-resolution contact data with
virological data to investigate influenza transmission in a tertiary care hospital.
Infect Control Hosp Epidemiol 2015; 36:254–260.
302 www.co-infectiousdiseases.com

Copyright © 2023 Wolters Kluwer H
68. Ali ST, Lau YC, Shan S, et al. Prediction of upcoming global infection burden
of influenza seasons after relaxation of public health and social measures
during the COVID-19 pandemic: a modelling study. Lancet Glob Health
2022; 10:e1612–e1622.

69. Dronavalli M, Lord H, Alexander K, et al. Effectiveness of oseltamivir prophy-
laxis in influenza outbreaks in residential aged care. J Epidemiol Glob Health
2020; 10:184–189.

70. Ye M, Jacobs A, Khan MN, et al. Evaluation of the use of oseltamivir
prophylaxis in the control of influenza outbreaks in long-term care facilities
in Alberta, Canada: a retrospective provincial database analysis. BMJ Open
2016; 6:e011686.

71. World Health Organization. Prevention and control of outbreaks of seasonal
influenza in long-term care facilities: a review of the evidence and best-
practice guidance. 2017 https://www.euro.who.int/__data/assets/pdf_file/
0015/330225/LTCF-best-practice-guidance.pdf. [Accessed 17 February
2023].

72. Van Epps P, Tumpey T, Pearce MB, et al. Preexisting immunity, not frailty
phenotype, predicts influenza postvaccination titers among older Veterans.
Clin Vaccine Immunol 2017; 24:e00498-16.

73. Moehling KK, Zhai B, SchwarzmannWE, et al. The impact of physical frailty on
the response to inactivated influenza vaccine in older adults. Aging (Albany
NY) 2020; 12:24633–24650.

74. Vanhems P, Baghdadi Y, Roche S, et al. Influenza vaccine effectiveness
among healthcare workers in comparison to hospitalized patients: a 2004–
2009 case-test, negative-control, prospective study. Hum Vaccin Immunother
2016; 12:485–490.

75. Clar C, Oseni Z, Flowers N, et al. Influenza vaccines for preventing cardio-
vascular disease. Cochrane Database Syst Rev 2015; 2015:CD005050.

76.
&&

Andrew MK, Shinde V, Ye L, et al. The importance of frailty in the assessment
of influenza vaccine effectiveness against influenza-related hospitalization in
elderly people. J Infect Dis 2017; 216:405–414.

An interesting study suggesting an impact of frailty on influenza vaccine effec-
tiveness in older adults.
77.
&

DiazGranados CA, Dunning AJ, Kimmel M, et al. Efficacy of high-dose versus
standard-dose influenza vaccine in older adults. N Engl J Med 2014;
371:635–645.

A randomized controlled trial showing an enhanced immunogenicity and efficacy of
high-dose versus standard-dose influenza vaccine in the elderly.
78. Lee JKH, Lam GKL, Shin T, et al. Efficacy and effectiveness of high-dose

influenza vaccine in older adults by circulating strain and antigenic match: an
updated systematic review and meta-analysis. Vaccine 2021; 39(Suppl 1):
A24–A35.

79. Izurieta HS, Lu M, Kelman J, et al. Comparative effectiveness of influenza
vaccines among US Medicare beneficiaries ages 65 years and older during
the 2019–2020 season. Clin Infect Dis 2021; 73:e4251–e4259.

80. Izurieta HS, Chillarige Y, Kelman J, et al. Relative effectiveness of cell-cultured
and egg-based influenza vaccines among elderly persons in the United
States. J Infect Dis 2019; 220:1255–1264.

81. Palache A, Oriol-Mathieu V, Fino M, et al. Seasonal influenza vaccine dose
distribution in 195 countries (2004–2013): little progress in estimated global
vaccination coverage. Vaccine 2015; 33:5598–5605.

82. Giamarellos-Bourboulis EJ, Tsilika M, Moorlag S, et al. Activate: randomized
clinical trial of BCG vaccination against infection in the elderly. Cell 2020;
183:315–323; e9.

83. Leentjens J, Kox M, Stokman R, et al. BCG vaccination enhances the
immunogenicity of subsequent influenza vaccination in healthy volunteers:
a randomized, placebo-controlled pilot study. J Infect Dis 2015;
212:1930–1938.

84. Sedeyn K, Saelens X. New antibody-based prevention and treatment options
for influenza. Antiviral Res 2019; 170:104562.
Volume 36 � Number 4 � August 2023

ealth, Inc. All rights reserved.

https://www.euro.who.int/__data/assets/pdf_file/0015/330225/LTCF-best-practice-guidance.pdf
https://www.euro.who.int/__data/assets/pdf_file/0015/330225/LTCF-best-practice-guidance.pdf



