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 ■ ABSTRACT
The new vaccines against respiratory syncytial virus (RSV) 
reduce the risk of RSV illness, which is common in older 
people and carries the risk of hospitalization with its 
attendant risks such as delirium and physical decline lead-
ing to loss of function and independence. Individualized 
discussions regarding vaccination should weigh the risks 
of vaccination, which are minor, against the preventive 
benefi ts. Discussions incorporating these elements may 
lead to greater vaccine uptake, especially by those at high 
risk. 

 ■ KEY POINTS
RSV illness is frequent in older persons, those with cardio-
vascular disease, and those who are immunosuppressed, 
and is associated with signifi cant harms, particularly 
pneumonia and hospitalization.

Older people who are hospitalized are at risk for serious 
complications, including delirium, malnutrition, increased 
physical weakness, decreased function, advancing frailty, 
and loss of independence. These risks increase with age, 
comorbidity, and frailty.

The currently available RSV vaccines have shown effec-
tiveness in reducing RSV illness-associated acute respira-
tory symptoms, and are more benefi cial in recipients who 
are older, sicker, and more frail.

By discussing the risks and benefi ts of vaccination with 
the patient, the provider may be able to overcome vac-
cination hesitancy and convince them to get the shot.

V accination is an integral part of preventive 
care for older patients to protect against dis-
eases such as bacterial pneumonia, tetanus, 
infl uenza, shingles, and now, COVID. Mul-

tiple vaccines have been clinically proven to reduce 
morbidity and mortality rates in this vulnerable popu-
lation, and professional medical associations recom-
mend them in older persons.1–3 However, many people 
are passing up the opportunity to receive newer vac-
cines, likely because of misinformation.4 This trend 
is particularly dangerous for older people, who are at 
risk of the severe outcomes of the diseases that these 
vaccines protect against.

A frank discussion with the patient can allay their 
hesitancy. Translating published evidence into under-
standable, practical, and individualized recommenda-
tions can prove extremely useful in these discussions, 
as can open communication about the pros and cons 
of vaccination and weighing the potential outcomes 
for that person if they do or do not get vaccinated. 

The new vaccines against respiratory syncytial 
virus (RSV) provide an additional layer of protection 
to help preserve the health of older patients. Accord-
ing to the US Centers for Disease Control and Pre-
vention, RSV vaccine is recommended “for everyone 
ages 75 and older and adults ages 60 to 74 at increased 
risk of severe RSV.” Additionally, it should be con-
sidered in “adults 60 to 74 who are at increased risk 
including those with chronic heart or lung disease, 
certain other chronic medical conditions, and those 
who are residents of nursing homes or other long-
term care facilities.” (https://www.cdc.gov/vaccines/
vpd/rsv/index.html).

This article reviews the risks of RSV illness, the 
characteristics of older people most at risk for poor 
outcomes from RSV illness, and how to apply avail-
able evidence on an individual basis. Sharing this 
information with the patient can help support the 
recommendation to proceed with vaccination, with 
the goal of preventing these RSV illness-associated 
complications.
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 ■ RSV‘S IMPACT ON OLDER PEOPLE AND
OTHERS AT RISK

Though RSV infection is more common in children 
younger than age 5, older people and adults with 
underlying medical conditions such as cardiopulmo-
nary disease and immunocompromising conditions 
also have a greater RSV burden.5,6 In a meta-analysis, 
Nguyen-Van-Tam et al7 estimated the seasonal 
incidence of RSV infection in older adults at 16.11 
cases per 1,000 persons per year. In annual studies 
(as opposed to seasonal studies), RSV accounted for 
4.66% of cases of respiratory infection in older adults, 
and 7.03% of cases in adults at high risk. 

For people at high risk in the same analysis,7 the 
estimated annual incidence of RSV infection was 
36.88 cases per 1,000 persons per year. The incidence 
rose signifi cantly during RSV season, to 260.89 cases 
per 1,000 persons per year. The annual incidence 
of RSV infection was higher among patients with 
cardiopulmonary disease than in those with immu-
nodefi ciency (9.68% vs 6.33%). During RSV season, 
an analysis of the same high-risk subgroups showed 
that RSV accounted for 7.69% of respiratory infec-
tions in people at high risk: by subgroup, 11.28% in 
immunodefi cient individuals, 7.22% in persons with 
cardiopulmonary disease, and 5.20% in institutional-
ized individuals. 

Age is also a risk factor for RSV illness-associated 
hospitalization. A meta-analysis8 showed that hospi-
talization rates rose with age, increasing from 0.8 cases 
per 10,000 persons per year at ages 50 through 64 to 
2.5 per 10,000 persons per year at ages 65 through 79 
and then 5.0 per 10,000 persons per year at age 80 or 
older. 

Older people with RSV are at risk for severe 
infection-related outcomes. In the meta-analysis 
by Nguyen-Van-Tam et al,7 27.44% of older people 
who contracted RSV developed pneumonia, 24.48% 
needed to be hospitalized, 5.01% needed to be admit-
ted to an intensive care unit, and 8.18% died.

For RSV-positive patients at high risk, 32.82% 
required hospitalization and 26.74% were admitted 
to the intensive care unit.7 In a subgroup analysis 
of immunodefi cient individuals with RSV, 35.33% 
developed pneumonia, 20.62% had respiratory fail-
ure, 38.30% required hospitalization, 24.09% were 
admitted to the intensive care unit, and 13.65% 
required ventilatory support.

The case fatality proportion was 9.98% in high-
risk adults, 10.80% in patients with cardiopulmonary 
disease, and 9.27% in immunodefi cient adults,7 fur-

ther demonstrating the higher risk of RSV-associ-
ated infection in these subpopulations. Tseng et al9 

reported that the cumulative mortality rate 1 year 
after admission for RSV infection was 25.8% in adults 
age 60 and older.

In summary, published data clearly show that older 
people and those with cardiovascular disease or who 
are immunocompromised have a higher incidence 
of RSV-associated respiratory illness compared with 
the general population. The incidence in this group 
is higher during RSV season. These specifi c popula-
tions are also at higher risk for complications related 
to RSV acute respiratory illness, including hospital-
ization, intensive care unit admission, and death.

 ■ UNIQUE COMPLICATIONS IN OLDER PERSONS
Increasing age by itself is a risk factor for acute 
illness-related complications. But older people are 
a heterogeneous group: some remain physically and 
cognitively robust and independent, while others 
experience cognitive or physical decline or both 
and consequent loss of independence—a state often 
called clinical frailty. 

Most older people want to preserve their func-
tion and prevent functional decline, and so would 
probably accept interventions to achieve this goal. 
Understanding the impact of age and clinical frailty 
on clinical outcomes helps clinicians appropriately 
counsel patients on steps to prevent complications of 
acute illness.

Hospitals are dangerous for older people
Compared with younger people, older people are 
more likely to be admitted to the hospital and stay 
longer.10–12 Hospitalization-related complications 
are myriad, including delirium, functional decline, 
falls, pressure injuries, and urinary incontinence. 
Between 30% and 40% of people age 70 or older 
who are admitted to the hospital experience such 
complications,13–15 and defi cits can still be evident 1 
year later.14,16 These complications are often the con-
sequences of prolonged bed rest, physiological stress, 
polypharmacy, and suboptimal nutrition.15,17

In the hospital, older adults spend most of their 
time in bed, with only 9% of their day spent walking 
or standing in one study,18 with a mean of only 807 
steps per day in another study.19 This inactivity leads 
to loss of muscle strength (sarcopenia), potentially 
compounded by undernutrition, especially low pro-
tein intake.20,21

In an analysis of the relationship between hospi-
talization and cognitive decline in older adults, the 
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pooled odds ratio for dementia or severe cognitive 
impairment following hospitalization was calculated 
at 1.92 compared with those who were not hospital-
ized.22 Risk factors for cognitive decline in various 
studies included increasing age,23–28 poorer baseline 
cognition,26,27 lower functional status,29 and increased 
comorbidities.23,26 Specifi c factors related to hospital-
ization have also been shown to be associated with 
worse cognitive decline. These include greater illness 
severity,29,30 hospital length of stay,26,27 and critical 
care admission.31,32 

Cognitive domains that were affected the most 
were memory, processing speed, and executive func-
tion.27,28,33–35 Impairments in these areas can potentially 
affect a person’s ability to remain in the workforce 
and live independently following hospitalization.36,37

Older adults carry a signifi cant burden of chronic 
illness, physical and cognitive impairment, functional 
impairment, impairments in sensation (hearing, 
vision), and mental health challenges such as depres-

sion and anxiety. The accumulation of these elements 
can produce increased vulnerability to additional 
health stressors. Recognizing these comorbidities in 
individual patients helps identify those at highest risk 
for complications from acute medical illness so that 
they can undergo individualized preventive measures 
to reduce their risk. 

Frailty as a risk factor
Frailty is the cumulative impact of age and comor-
bidity on functional status.38 Clinical frailty can 
be a manifestation of either physical or cognitive 
defi cits.39 Higher levels of frailty are associated with 
decreased function, lower levels of independence, 
and more reliance on others for physical and cogni-
tive assistance. With accumulating comorbidities 
and age-related subcellular defi cits, the prevalence of 
frailty increases with age.40 Table 1 shows how frailty 
can be evaluated clinically.39

Frailty is also a risk factor for poor clinical out-

TABLE 1
Assessing frailty severity: The Clinical Frailty Scale 

Frailty severity rating Description Dementia severity

1. Very fi t Robust, active, energetic, and motivated; exercise regularly; 
“fi ttest for their age”

2. Well No active disease symptoms; less fi t than category 1;
often exercise or are very active occasionally (eg, seasonally)

3. Managing well Medical problems are well controlled;
not regularly active beyond routine walking

4. Vulnerable Not dependent on others for daily help, but symptoms often limit 
activities (eg, “slowed up,” tired during the day)

5. Mildly frail Need help in high-order instrumental activities of daily living (fi nanc-
es, transportation, heavy housework, medications) with progressive 
impairment in shopping, meal preparation, and housework.

Mild dementia

6. Moderately frail Need help with all outside activities, keeping house and may have 
problems with stairs Basic activity of daily living impairment—may 
need help with bathing, dressing (cuing, standing by)

Moderate dementia

7. Severely frail Completely dependent for personal care (physical or cognitive impair-
ments); stable and not at high risk of dying within about 6 months

Severe dementia

8. Very severely frail Completely dependent, approaching the end of life; diffi culty recover-
ing from a minor illness

Severe advanced dementia

9. Terminally ill Approaching the end of life; life expectancy < 6 months who are not 
otherwise evidently frail

Severe end-stage dementia

          Data from reference 39
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comes. Frail older adults are more vulnerable to iat-
rogenic complications related to their disease or its 
treatment (eg, adverse drug events, hospitalization-
associated complications). Hospitalization-associated 
complications become signifi cantly more common 
as frailty severity increases.13,41,42 Frail older people 
are also more susceptible to accelerated functional 
decline and adverse hospital events.43

For older people, and particularly those who are 
clinically frail, the consequence of hospitalization is 
a higher likelihood of serious decline following an 
acute illness, often coupled with slower (and at times 
incomplete) recovery to baseline,43 or an acceleration 
of functional or cognitive decline that results in a 
new disability that was not present at admission.44 As 
most older people wish to remain independent and 
cognitively intact, preventing and avoiding these 
complications would be aligned with these goals. 
Identifying an individual’s specifi c risk factors for 
hospitalization-related complications aids in discus-
sions meant to help prevent such consequences for 
that person (Table 2).

 ■ EFFICACY OF BIVALENT VACCINE
The RSV Vaccine Effi cacy Study in Older Adults 
Immunized against RSV Disease (RENOIR)45 exam-
ined the effi cacy of a bivalent RSV prefusion F pro-
tein (RSVpreF) vaccine (Abrysvo; Pfi zer, Rochester, 
MI). The 2 primary end points were the effi cacy of 
this vaccine in preventing RSV-associated lower 
respiratory tract illness with either

• At least 2 signs or symptoms lasting more than 
1 day, or

• At least 3 signs or symptoms also lasting more 
than 1 day.

For both primary end points, RSV infection was 
confi rmed by reverse transcriptase polymerase chain 
reaction assay. 

The only secondary end point of the trial was the 
fi rst episode of RSV-associated acute respiratory ill-
ness (at least 1 symptom of an acute respiratory ill-
ness) with reverse transcriptase polymerase chain 
reaction-confi rmed RSV infection within 7 days 
after symptom onset. Symptoms that were monitored 
included new or increased cough, wheezing, sputum 
production, shortness of breath, or tachypnea.

Patients
There were 34,284 participants (17,215 in the vac-
cine group, 17,069 in the placebo group) enrolled in 
7 countries (Argentina, Canada, Finland, Japan, The 
Netherlands, South Africa, and the United States).45 

Participants were at least 60 years of age, with an 
average age of 68.3 ± 6.16 years.

Of the participants, 51.6% had 1 or more stable 
chronic high-risk condition (current tobacco use, dia-
betes, lung disease [including asthma], heart disease 
[including heart failure], liver disease) with 15.3%  
having 1 or more stable chronic cardiopulmonary 
condition (asthma, chronic obstructive pulmonary 
disease, and congestive heart failure).

Effi cacy results
During the surveillance period of 7 months, a total 
of 44 cases of RSV-associated lower respiratory tract 
illness with at least 2 signs or symptoms (the fi rst 
primary end point) occurred, with 11 cases in the 
vaccine group (1.19 cases per 1,000 person-years of 
observation) and 33 in the placebo group (3.58 cases 
per 1,000 person-years of observation).45 From these 
numbers, we calculate the number needed to treat 
(NNT) to prevent 1 instance of the fi rst primary end 
point in 1 year as 1 divided by the absolute risk reduc-
tion, or 418. This corresponds to a vaccine effi cacy of 
66.7% for this primary end point. 

There were a total of 16 cases of RSV-associated 
lower respiratory tract illness with at least 3 signs or 
symptoms (the second primary end point): 2 in the 
vaccine group (correlating to 0.22 cases per 1,000 
person-years of observation) and 14 in the placebo 
group (1.52 cases per 1,000 person-years of observa-
tion). From this, we calculate the NNT at 769. This 
corresponds to a vaccine effi cacy of 85.7%.

TABLE 2
Risk factors for functional decline following hospi-
talization in older persons

Increasing age
Baseline presence of cognitive impairment or dementia
Increasing functional impairment
Higher frailty status
Increasing comorbidities
Higher acute illness severity
Longer hospital length of stay
Intensive care unit admission
Bed rest during hospitalization
Dietary restrictions, malnutrition
Delirium
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For the secondary end point, 80 cases of RSV-
associated acute respiratory illness were recorded (58 
in the placebo group, 22 in the vaccine group) corre-
sponding to a vaccine effi cacy of 62.1% (NNT 255).

Vaccine effi cacy was maintained throughout the 
end of the fi rst RSV season, with effi cacy in RSV A 
and RSV B subgroups generally similar to those of the 
primary end points.

Subgroup analysis of vaccine effectiveness for the 3 
end points was conducted, and for the most part, the 
calculated effectiveness was higher with increasing 
age for all end points, but because of lower numbers 
of participants in the 70 through 79 and 80-and-older 
categories, most confi dence intervals were very wide 
and not statistically signifi cant. A similar conclusion 
could be drawn in the subgroup analysis of vaccine 
effi cacy in higher-risk individuals for all end points. 
With the exception of the secondary end point of 
preventing RSV-associated acute respiratory illness, 
confi dence intervals were also not statistically signifi -
cant. Despite these observations, it is notable that the 
vaccine effectiveness was higher in preventing more 
severe illness (RSV-associated illness with 3 or more 
signs or symptoms).

Safety results
Side effects in this trial were generally mild, with 
more local reactions in the vaccine group (12% vs 
7%), similar rates of systemic events (27% vs 26%), 
and with severe events occurring in 0.7% or less of 
the participants in each group.45 One month after 
injection, adverse events had been reported in 9% of 
the vaccinated group vs 8.5% of the placebo group. 
Common events included infection and infestation 
(2.3% in the vaccine group vs 2.2% in the placebo 
group), respiratory, thoracic, and mediastinal disor-
ders (2.2% in the vaccine vs 2.4% in placebo groups), 
and cough (0.6% in each group).

Severe or life-threatening adverse events were 
reported in 0.5% of vaccine recipients and 0.4% of 
placebo recipients. At the end of the data cutoff date, 
2.3% vs 2.3% of the vaccine vs placebo recipients 
had reported serious adverse events, with 3 of these 
events identifi ed as related to the trial intervention: 
a delayed allergic reaction 7 hours after injection 
of vaccine, a case of Miller-Fisher syndrome, and a 
myocardial infarction developing 6 days after injec-
tion in a patient later diagnosed with Guillain-Barré 
syndrome beginning 7 days after injection. There 
were no reported trial intervention-related deaths or 
adverse events leading to withdrawal from the trial.

 ■ EFFICACY OF ADJUVANTED VACCINE
Papi et al46 tested an adjuvanted RSVpreF pro-
tein vaccine (Arexvy; GSK, Brentford, Middlesex, 
United Kingdom), which demonstrated similar 
effi cacy. Their trial also looked into the vaccine’s 
effi cacy in preventing RSV-related lower respiratory 
tract disease in people age 60 and older during 1 RSV 
season. Secondary objectives included evaluation of 
effi cacy against RSV-related acute respiratory infec-
tion, severe RSV-related lower respiratory tract dis-
ease, and RSV-related lower respiratory tract disease 
according to RSV subtype (A or B), age of partici-
pant, presence or absence of coexisting conditions at 
baseline, and frailty status.

In this trial, 26,664 participants were initially 
enrolled. Their mean age was 69.5 years, approxi-
mately 55.9% were age 60 through 69, 36% were age 
70 through 79, and 8.2% were age 80 or older. They 
were predominantly white (with Blacks comprising 
8.5% of the vaccine group and 8.8% of the placebo 
group, and 7.6% in both groups being Asian), and 
92.2% lived in the Northern Hemisphere.

Using the gait speed test, participants were rated 
as fi t (59.9% in the vaccine vs 60.2% in the placebo 
group), prefrail (38.4% in vaccine vs 38.3% in the 
placebo group), frail (1.5% in the vaccine vs 1.4% in 
the placebo group), or frailty status unknown (0.2%).

Using the Charlson Comorbidity Index, par-
ticipants were rated as being at low or medium risk 
(66.1% in the vaccine group vs 66.9% in the placebo 
group) or high risk (33.9% vs 33.1%).

Coexisting conditions of interest (chronic obstruc-
tive pulmonary disease, asthma, any chronic respira-
tory or pulmonary disease, chronic heart failure 
[cardiorespiratory condition], type 1 or type 2 dia-
betes mellitus, and advanced liver or renal disease 
[endocrine or metabolic condition]) were identifi ed 
in the trial population. Some 39.6% of the vaccine 
group had at least 1 preexisting condition vs 38.9% of 
the placebo group, 20% vs 19.4% had cardiorespira-
tory preexisting conditions, and 25.7% vs 25.9% had 
endocrine or metabolic preexisting conditions.

Effi cacy results
Over a median follow-up of 6.7 months, vaccine 
effi cacy for the primary end point was 82.6% (NNT 
208).46 Effi cacy against RSV-related acute respiratory 
infection was 71.7% (27 cases in the vaccine group vs 
95 in the placebo group, NNT 100). Effi cacy against 
severe RSV-related lower respiratory tract disease 
was 94.1% (1 case in the vaccine group vs 17 in the 
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placebo group NNT 417). Four participants with 
RSV-related lower respiratory disease required sup-
plemental oxygen. Two participants were hospitalized 
for RSV-related respiratory disease. No RSV-related 
deaths were reported.

In subgroup analysis, effi cacy against RSV-related 
lower respiratory tract disease was more than 80% in 
participants age 60 through 69 as well as those age 
70 through 79; there were too few cases in the age 
80-and-older subgroup to draw a conclusion regard-
ing effi cacy. In individuals with coexisting condi-
tions, vaccine effi cacy was 94.6%, while in those who 
were prefrail, vaccine effi cacy was 92.9%. Effi cacy was 
inconclusive in the frail participants, as there were 
too few cases. 

In summary, in this trial this vaccine achieved its 
desired end points and demonstrated even higher effi -
cacy in those who were older, frailer, and those with 
more pre-existing conditions.

 ■ INDIVIDUALIZING DECISIONS:
BALANCING RISKS AND BENEFIT

Despite these positive fi ndings, there are limitations 
to the available data. Neither study addressed rates 
of hospitalization, intensive care unit admission, 
or need for ventilator use, nor did they measure 
important hospitalization-related outcomes such as 
delirium, loss of physical function, frailty, and loss of 
independence. These specifi c outcomes may be mea-
sured in future clinical trials of RSV vaccines, but in 
the interim, the known data regarding the potential 
clinical outcomes of RSV-associated illness in older 
and high-risk persons along with potential outcomes 
of hospitalization in this same population could be 
used to inform patients and their clinicians about the 
pros and cons of vaccination.

In discussions with patients about the benefi ts of 
vaccination, the following elements should be incor-
porated in the decision-making process:

• RSV illness is common in older persons, those 
with cardiovascular disease, and those who are 
immunosuppressed.

• RSV illness in these populations is associated 
with signifi cant harms, particularly pneumonia and 
hospitalization. 

• Older people who are hospitalized are at risk for 
serious complications, including delirium, malnutri-
tion, increased physical weakness, decreased func-
tion, advancing frailty, and loss of independence. 
These risks are higher with increasing age, comorbid-
ity, and frailty.

• Cognitive and physical decline occurring during 
the index hospitalization may persist after acute ill-
ness has passed and may result in a higher level of dis-
ability and functional impairment. This consequence 
is more likely in persons who are older, frailer, or have 
more severe illness. 

• The currently available RSV vaccines have 
shown effectiveness in reducing RSV illness-associ-
ated acute respiratory symptoms, with vaccine effi cacy 
shown to be greater with increasing age, comorbidity, 
and frailty status of the individual vaccinated.

The impact of RSV-related illness is similar to that 
of infl uenza, COVID, and bacterial pneumonia.47 

Vaccines have been developed and are available to 
help prevent these other respiratory illnesses. The 
RSV vaccines add another tool to that toolbox.

As preserving function and independence has 
been identifi ed as more important than increasing 
lifespan in older persons,48 assessing the impact that 
any illness or medical intervention on function and 
independence would be of value in medical decisions. 
Identifying people who are most at risk for these com-
plications (based on factors such as age, comorbidity, 
cognitive or physical impairment, and clinical frailty) 
can aid in discussions regarding the appropriateness 
of RSV vaccination for a specifi c individual. Dis-
cussing goals beyond surviving acute illness (such as 
preventing delirium and loss of physical function and 
mobility—both of which are associated with loss of 
independence) may also be useful in understanding 
the practical goal of vaccination for each individual.

The new RSV vaccines are effective in reducing 
RSV-associated acute respiratory illness, and even 
more so in reducing severe illness. Preventing severe 
disease likely also reduces the probability of a person 
dying of the illness, being hospitalized for it, or expe-
riencing hospitalization-related complications that 
could lead to cognitive decline, physical decline, and 
loss of independence.
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