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SUMMARY

Respiratory syncytial virus (RSV) is a respiratory virus
that usually causes mild upper respiratory tract symp-
toms. However, it can lead to a severe lower respiratory
tract disease in high-risk populations, with severe com-
plications such as pneumonia and respiratory failure.
RSV poses a significant public health threat not only to
children, but also to adults, particularly those over 75
years of age and individuals with comorbidities. The
high incidence and severity of RSV infections in these
vulnerable groups highlights the urgent need for effec-
tive preventive strategies.

Despite advancements in the clinical management of
respiratory infections, preventing RSV remains a signif-
icant challenge. The symptoms of RSV are often under-
estimated and misdiagnosed due to their similarity to
other respiratory infections like influenza and COV-
ID-19. This leads to a substantial disease burden not

B INTRODUCTION

Respiratory Syncytial Virus (RSV) is a wide-
spread virus of the respiratory tract with
which almost all children are infected by 2 years of
age [1]. It is an RN A-based virus of the genus Or-
thopneumovirus, family Pneumoviridae, order Mon-
onegavirales [2]. RSV spreads through respiratory
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only for patients but also for healthcare systems, due to
increased hospitalizations and prolonged treatments.
In recent years, there has been a significant progress in
the development of RSV vaccines, offering new hope
for disease prevention. Our aim is to promote RSV vac-
cination, emphasizing the importance of large-scale
prevention efforts to enhance the quality of life for at-
risk individuals and optimize healthcare resource allo-
cation.

This paper will report efficacy and safety data for the
three main vaccines currently available for healthcare
practitioners, providing a comprehensive and balanced
overview of vaccine options and supporting informed
decision-making by healthcare professionals and regu-
latory authorities.

Keywords: RSV, vaccines, efficacy, safety, overview.

droplets and contaminated surfaces, typically
causing mild, cold-like symptoms, and its infec-
tion can be prevented by regular handwashing,
avoiding contacts with sick people, and covering
coughs. Usually, RSV infections resolve on their
own without the need for medical intervention in
healthy individuals. However, it can also become
a major cause of respiratory diseases, especially in
infants, older adults, and patients with chronic
conditions or a weakened immune system [3-5]. In
these high-risk populations, RSV can lead to com-
plications like bronchiolitis and pneumonia. Com-
mon RSV illness symptoms include sore throat,
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sputum production, cough, fever, dyspnoea, my-
algia and wheezing [6]. The diagnosis is complex
due to the similarity of symptoms with other viral
diseases like influenza and COVID-19, thus re-
quiring a laboratory confirmation of the infection.
The lack of specific antiviral treatments reduces
the incentive for a high-cost molecular test, in-
creasing the spreading risk and poor outcomes [7].
Taking a closer look at the molecular structure of
the RSV, there are two structural proteins with an-
tigenic determinants on the viral membrane that
can elicit the production of neutralizing antibodies
and are mostly investigated for the development
of monoclonal antibodies or vaccines: the attach-
ment protein G and the fusion protein F. RSV F is
the preferred target since it plays a pivotal role in
the host cell viral entry, and is highly conserved
among RSV A and B subtypes. The RSV F protein
can either exist in its pre-fusion (pre-F) or post-fu-
sion (post-F) conformation, with the latter struc-
ture being irreversible once the fusion happens.
This conformation rearrangement makes the pro-
tein lose its top antigenic sites, lowering the num-
ber of targets for immune-mediated neutralization
[8]. Another mechanism of immune evasion used
by RSV is mediated through the NS1 and NS2
non-structural proteins, that inhibit both the pro-
duction and effector functions of type I interferon,
thereby dampening the innate immune response.
Moreover, once the cells are infected, a soluble
form of the G protein is released, acting as a decoy
and altering the immune cell response [9]. On top
of that, the RSV RNA-dependent replication cycle
lacks a proofreading mechanism and is thus er-
ror-prone, leading to mutations that allow for
changes in virulence [10]. All these factors contrib-
ute in circumventing the efficacy of treatments
and of the host immune response.

To prevent severe RSV complications in infants,
the Food and Drugs Administration (FDA) and
the European Medicines Agency (EMA) recently
approved nirsevimab, a new monoclonal antibody
targeting the pre-F RSV protein, quickly neutraliz-
ing the virus upon exposure [11]. In older adults
and in those with chronic conditions, infection
management currently involves only supportive
care, despite the severe consequences.

Recent epidemiological studies in Europe indicate
that RSV is one of the leading causes of acute res-
piratory tract infections, which could reach 5.7
million in the five largest European countries

(Germany, Italy, France, the United Kingdom and
Spain) [12, 13]. These infections lead to significant
hospitalization and pose a considerable health
burden. The incidence of RSV infection in hospi-
talized adults varies based on the age group. For
adults aged 18 to 49 years, the rate ranges from
7.72 to 11.94 per 100,000 population, for the 50 to
64 years group the rate is 33.46-63.03 per 100,000.
The highest incidence is observed in individuals
older than 65, with rates ranging from 136.92 to
255.56 per 100,000, demonstrating that the inci-
dence of severe respiratory complications is nota-
bly higher in older individuals compared to other
age groups, with a significant impact on their
health status [14, 15].

In this context, vaccination is the most appropriate
strategy to prevent severe RSV outcomes and re-
duce healthcare costs, with enough data to sup-
port it as a key prevention strategy [16-20]. Recent-
ly, three new vaccines that provide promising evi-
dence in lowering RSV-related complications have
been approved. Our review aims to provide com-
prehensive information on the available vaccina-
tion options to support their effectiveness in pre-
venting RSV and guiding informed decisions to
save lives and healthcare resources.

B PROTECTING VULNERABLE POPULATION

The global demographic shift towards an ageing
population is creating significant challenges for
healthcare systems worldwide. Older individuals
are more susceptible to infections due to immu-
nosenescence, the gradual deterioration of the im-
mune system associated with aging. This renders
the elderly population more vulnerable, impairing
the ability to respond to pathogens. Patients with
RSV infection are often older, making the virus a
substantial burden in terms of morbidity and dis-
ease severity [21]. Additionally, pre-existing med-
ical conditions, such as cardiovascular disease,
lung and kidney disease, severe obesity, immuno-
compromising conditions, neurologic and neuro-
muscular conditions, liver disorders, hematologic
conditions, cancer-related conditions, and frailty
significantly increase the risk of poor outcomes
when there is a concomitant RSV infection [22-24].
A comprehensive study involving US Medicare
health insurance beneficiaries revealed alarming
statistics: 53.7% of those hospitalized with RSV
had chronic obstructive pulmonary disease (COPD),
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41.1% had congestive heart failure (CHF), and
31.0% had chronic kidney disease (CKD). Hyper-
tension, present in 65% of patients, and diabetes,
in 28%, further exacerbate the risk and complexity
of RSV management in these patients [15, 24]. A
list of medical conditions that are risk factors for
RSV can be found in Table 1. In this context, the
increased risk is both due to the increased severity
of the infection and the pre-existing condition, as
well as the potential aggravation of pre-existing
conditions due to treatment discontinuation, thus
increasing the likelihood of complications. Addi-
tionally, individuals with compromised immune
systems or advanced age face a higher risk of hos-

Table 1 - Conditions that have been identified as risk
factors for individual over 65 years old for the risk of
poor outcomes during RSV infections. The list is in-
spired by ACIP's general best practice guidelines for
COVID-19 immunizations and is not exhaustive of all
potential risk conditions [36].

Risk factors during RSV infections

Cardiovascular disease (e.g., congestive heart failure
[CHEF], coronary artery disease, congenital heart disease,
excluding isolated hypertension).

Lung disease (e.g., chronic obstructive pulmonary disease
[COPD], emphysema, asthma, interstitial lung disease,
cystic fibrosis).

Chronic kidney disease [CKD] (e.g., stages 4-5, dependance
on hemodialysis or the renal replacement therapy).

Diabetes mellitus with end-organ damage (e.g., diabetic
nephropathy, neuropathy, retinopathy, or cardiovascular
disease).

Neurological or neuromuscular conditions

(e.g., neuromuscular conditions causing impaired airway
clearance or respiratory muscle weakness; excluding
history of stroke without impaired airway clearance).

Cancer and related conditions

Hematological disorders (e.g., hematopoietic
stem cell transplantation, bone marrow transplant,
sickle cell disease, thalassemia).

Liver disorders (e.g., cirrhosis)

Severe obesity (e.g., body mass index > 40kg/m?)

Decrease immune function from disease or drugs.

Frailty.

Residence in a nursing home or other long-term care facility.

Other chronic conditions or risk factors identified
by a healthcare provider as increasing the risk of severe
disease from respiratory infection.

pitalization, with prolonged hospital stays that
increase healthcare costs [24-26]. Individuals re-
siding in a nursing home or other long-term care
facility are particularly vulnerable to RSV infec-
tion, which can lead to serious complications.
These risks make preventive measures, such as
vaccination, essential for safeguarding this at-risk
population. Recently, the German Standing Com-
mittee in Vaccination STIKO issued its recommen-
dation on RSV vaccination in adults [27], high-
lighting the significant impact caused by underre-
porting of the disease in this population. Specifi-
cally, the underreporting factor, estimated to range
between 8 and 14 times, was determined by com-
paring the RSV hospitalization incidence from
population-based studies and modeling to those
recorded in hospital discharge diagnoses. This
comparison indicated that the actual incidence of
RSV-related hospitalizations could be significantly
higher than what is reflected in routine hospital
data. The discrepancy arises because hospital dis-
charge records often rely on non-standardized
RSV diagnostics, and RSV may not be consistently
identified or recorded in older adults. Conse-
quently, the true burden of RSV is likely underre-
ported, and applying this correction factor helps
provide a more accurate estimate of RSV-related
hospitalizations [27].

RSV is rarely diagnosed in adults, despite its po-
tential to be a serious condition. Raising aware-
ness among healthcare professionals about the
incidence of this disease is essential to enhance
understanding RSV epidemiology and clinical
manifestations. Enhanced knowledge will facili-
tate a more accurate assessment of the costs and
benefits of vaccination. Planning targeted and ef-
fective interventions will ensure optimal resource
utilization, reducing the burden of RSV and im-
proving the quality of life for the most vulnerable
populations.

B DIVERSE VACCINE TECHNOLOGIES TO
OPTIMIZE RSV PREVENTION STRATEGIES

Given the significant impact RSV has among el-
derly and vulnerable individuals, particularly due
to infection-related complications, there is a signif-
icant interest in developing more effective strate-
gies for preventing RSV infection and outcomes.
RSV transmission is common to many other res-
piratory viruses, occurring through droplet inocu-
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lation in the eyes, nose, mouth, with close contact
with an infected subject and with autoinoculation
after touching infected surfaces, where the virus
can be infective for up to 6 hours. When the virus
reaches the mucosae, it infects airway epithelial
cells in the upper respiratory tract, spreading af-
terwards towards bronchioles, where the replica-
tion is more effective [28]. Vaccination remains one
of the most effective tools in preventing infectious
diseases, including RSV. It is essential not only for
protecting individuals from infection but also for
reducing viral transmission within the communi-
ty, thereby protecting the most vulnerable popula-
tions, such as the elderly, immunocompromised
patients, and those with comorbidities. For indi-
viduals with a pre-existing medical condition,
RSV can exacerbate symptoms, leading to severe
complications like pneumonia and potentially

causing long-term damage to lungs and heart. In
these cases, vaccination is crucial to prevent the
worsening of chronic diseases and to promote
healthier lives.

Three main types of RSV vaccines are currently
approved: two protein-based vaccines and an mR-
NA-based vaccine. Each of these offers unique ad-
vantages and potential limitations, representing
different approaches in the fight against RSV. The
major characteristics of the available RSV vaccines
are listed in Table 2.

The two newly developed protein-based RSV vac-
cines are the recombinant, adjuvanted RSV pre-fu-
sion F glycoprotein (RSVPreF3) introduced by GSK
with the commercial name of Arexvy, and the biva-
lent RSV prefusion F protein-based (RSVPreF) vac-
cine containing F glycoproteins from RSV subtype
A and subtype B, named Abrysvo, by Pfizer. These

Table 2 - Major characteristics of three available RSV vaccines. LRTD: lower respiratory tract disease.

RSVPreF3 (Arexvy, GSK)

RSVPreF (Abrysvo, Pfizer)

mRNA-1345 (mRESVIA, Moderna)

adults over 60 years old.

Technology Recombinant adjuvated | Recombinant mRNA
with ASO1

Antigen 120 pg of recombinant F | 60 ug of stabilized prefusion F 50 ug of mRNA encoding the RSV
glycoprotein stabilized antigen of RSV subgroup A glycoprotein F in the prefusion
in its prefusion 60 pg of stabilized prefusion F conformation, encapsulated
conformation. antigen of RSV subgroup B. in lipid nanoparticles.

Indications from Immunization for the Immunization of individuals over 60 Immunization for the prevention

EMA prevention of LRTD in years old or passive protection in infants | of LRTD in adults over 60 years

from birth to 6 months of age following
immunization of the mother during
pregnancy.

old.

Indications from
CDC

Immunization for the
prevention of LRTD in all
adults over 75 years of
age and for adults aged
65-74 with increased risk
of severe RSV disease.

Immunization for the prevention
of LRTD in all adults over 75 years
of age and for adults aged 65-74
with increased risk of severe RSV
disease.

Immunization for the prevention
of LRTD in all adults over 75
years of age and for adults aged
65-74 with increased risk

of severe RSV disease.

Co-administration

Can be administered
concurrently with
inactivated seasonal
influenza vaccines
(quadrivalent, standard
dose, non-adjuvanted,

Can be administered concurrently with
the inactivated quadrivalent seasonal
influenza vaccine (QIV).

Concomitant administration with
tetanus, diphtheria, and acellular
pertussis (Tdap) vaccines may reduce

Can be administered
concurrently with inactivated
seasonal influenza vaccines
(quadrivalent, standard dose,
non-adjuvanted, inactivated)*.

formulations

vial of suspension for
reconstitution.

inactivated). the immune response to pertussis.
A minimum interval of two weeks
between the administration of RSVPreF *based on presented data from
and a tetanus, diphtheria, and acellular ACIP meeting on 29th February
pertussis vaccine is recommended. 2024 [55].
Pharmaceutical Vial of powder and Vial of powder and vial of suspension Pre-filled, ready to use syringe.

for reconstitution.
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vaccines utilize protein subunits to elicit an im-
mune response, providing targeted protection
against the respiratory syncytial virus, and are
both approved for the treatment of adults 60 years
of age and older [29, 30]. Additionally, Abrysvo is
also approved for use in pregnant women to pro-
tect newborns from birth until 6 months of age [29].
The messenger RNA (mRNA)-based RSV PreF
vaccine developed by Moderna (mRNA-1345,
mRESVIA) represents a significant advancement,
being the first mRNA-based vaccine since COV-
ID-19 to receive approval from the FDA and from
EMA for the immunization of adults over 60 years
of age [31, 32]. This vaccine contains an mRNA fil-
ament encoding the RSV F glycoprotein stabilized
in its pre-fusion conformation. This technology,
successfully tested with COVID-19 vaccines, of-
fers advantages in terms of rapid development
and production flexibility. The availability of these
three vaccines provides a wide range of options
for RSV prevention, fostering better implementa-
tion of such vaccination in target populations. Un-
derstanding the specific attributes and perfor-
mances of each vaccine can guide healthcare prac-
titioners in making informed decisions for their
patients” immunization plans.

B EFFICACY OF RSV VACCINES

The efficacy of the approved RSV vaccines was
demonstrated through rigorous clinical trials.
However, the efficacy of each vaccine cannot be
directly compared due to differences in study de-
signs, populations, and methodologies, as well as
the specific seasons when the trials were conduct-
ed [16-20].

GSK’s RSVPreF3 was evaluated in a phase III ran-
domized and placebo-controlled clinical trial in-
volving 24,966 adults aged 60 and older, with
39.3% of participants with at least one comorbidi-
ty. Participants received a single dose of RSVPreF3
or a placebo and were followed for a median of 6.7
months. The RSVPreF3 vaccine demonstrated an
efficacy of 82.6% in preventing RT-PCR-confirmed
RSV-associated lower respiratory tract disease
(LRTD) and 94.1% against severe RSV-related
LRTD over a median follow-up of 6.7 months
(maximum 10.1 months). The vaccine’s efficacy
was similar between RSV A and B subtypes [18].
Over the course of two seasons, with a median fol-
low-up time of 17.8 months, the vaccine’s efficacy

was 67.2% against RSV-associated LRTD and
78.8% against severe LRTD. The reactogenicity
was comparable between participants that re-
ceived one or two doses, indicating the efficacy of
only one dose [20].

Pfizer’s bivalent vaccine was also studied in adults
ages 60 years and older in a separate clinical trial.
The study involved 34,284 participants in a phase
3, multicenter, double-blind, randomized, place-
bo-controlled trial. The result showed an efficacy
of 66.7% in preventing RSV-associated LRTD with
two signs or symptoms, 85.7% in preventing LRTD
with three or more symptoms and 62.1% in pre-
venting RSV-associated acute respiratory illness
over the course of two RSV seasons [17]. RSVPreF
was also studied in a randomized study including
7,392 pregnant women that received a single
RSVpreF injection or placebo at 24 through 36
weeks gestation, showing varying efficacy in new-
borns protection. Severe LRTD was prevented in
newborns, with a vaccine efficacy of 81.8% at 90
days after birth and of 69.4% at 180 days after
birth, with no difference in the adverse events
(AEs) occurrence between the vaccine and the pla-
cebo groups [16].

Moderna’s mRNA vaccine mRNA-1345 was test-
ed in a randomized, double-blind, placebo-con-
trolled phase 2-3 trial with 35,541 participants of
60 years of age or older. mRINA-1345 showed an
overall efficacy of 83.7% in the whole cohort, with
mostly mild to moderate transient AEs. The mR-
NA-based vaccine showed high efficacy in older
populations, with an efficacy of 76% in those aged
60 to 69 years and 95.4% in those aged 70 to 79
years for RSV-associated LRTD with 2 signs or
symptoms, and 76% in those aged 60 to 69 years
and 100% in those aged 70-79 years for LRTD with
3 or more signs or symptoms, with a median fol-
low-up of 112 days (range 1 to 379) [19]. Based on
the most recent presented data, an additional anal-
ysis of efficacy was performed after a median fol-
low-up of 8.6 months (range 15 to 530 days). A
single dose of mMRNA-1345 met the same criterion
as defined in the primary analysis: the vaccine ef-
ficacy against RSV-LRTD with 2 or more symp-
toms was 63.3%, and 63.0% for RSV-LRTD with 3
or more symptoms. Furthermore, point estimates
of vaccine efficacy in the subgroup analyses by
age, comorbidity, and frailty were generally con-
sistent with the vaccine efficacy observed in the
overall population [33].
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The availability of these three vaccines provides a
wide range of options for RSV-related severe LRTS
prevention, allowing vaccination strategies to be
tailored to the diverse needs of the population.

B SAFETY OF RSV VACCINES

Ensuring the safety of RSV vaccines is critical for
public health. The safety profiles for the GSK, Pfiz-
er and Moderna vaccines have been thoroughly
evaluated.

GSK’s RSVPreF3 AReSVi-006 clinical study in-
volving 24,966 adults over 60 years and with a me-
dian follow-up of 6.7 months (maximum 10.1
months) indicated that the most common AEs
were pain at injection site (60.9%), fatigue (33.6%),
myalgia (28.9%), headache (27.2%) and arthralgia
(18.1%). Most solicited AEs were mild or moderate
and resolved within 4 days. The unsolicited AEs
occurring within 30 days after injection were com-
parable between the vaccine and the placebo
groups, indicating that they were not linked to the
vaccine administration. Three cases of fatal seri-
ous AEs (cardiopulmonary failure, pulmonary
embolism and unknown cause of death) were con-
sidered to be related to the vaccine or placebo in-
jection by the investigators, but after a blinded
assessment an alternative explanation for these
deaths was considered plausible on the basis of
time to onset and the presence of preexisting risk
factors [18].

Pfizer’s RSVPreF vaccine was assessed both in
34,284 subjects aged 60 years and over and in 7,392
pregnant women. In subjects aged 60 years and
over, the most frequently reported local AE was
pain at the vaccination site (11%) which was high-
er than in the placebo group (6%), whereas other
reported systemic AEs (fatigue, headache, muscle
and joint pain, nausea and diarrhea) were compa-
rable between the two groups (27% vaccine vs 26%
placebo). Most reactions were, however, mild to
moderate in severity and resolved within 1-2 days
after onset. AEs were considered during the fol-
low-up over the course of two RSV seasons [17]. In
the Capitalize study on pregnant women, the most
frequently reported local AEs for women were
pain at the injection site (41% vaccine vs 10% pla-
cebo), whereas other systemic AEs, both in preg-
nant women and in newborns at 1 month after
birth were comparable between the two groups.
AEs were assessed until 180 days after birth. The

only AEs considered to be directly related to the
RSVpreF vaccine were lymphadenopathy and in-
jection-site bruising, reported in 0.1% of the vac-
cine recipients [16].

Moderna’s mRNA-1345, involving 35,541 partici-
pants over 60 years of age, showed more solicited
AEs related to the vaccine respect to the placebo
group (58.7% vs 16.2%) during the median fol-
low-up of 112 days (range 1 to 379), but with a fa-
vorable safety profile with most AEs being mild or
moderate and resolving within 1 or 2 days after
onset, with symptoms like injection site pain,
headache, myalgia and fatigue. The frequency of
unsolicited AEs was balanced between the two
groups within 28 days after injection (20.4% vac-
cine vs 18.8% placebo), suggesting no correlation
with vaccine administration. No cases of acute
myocarditis, pericarditis or severe neurological
syndromes such as Guillain-Barré syndrome were
reported in relation to the trial injection, and dis-
continuation due to AEs was balanced between
the two groups (0.2% in both). None of the deaths
that occurred during the study were reported by
the investigators as related to the trial injection
[19].

H RECOMMENDATIONS FOR RSV VACCINE
IMPLEMENTATION

To maximize the impact of available vaccines, it is
essential to follow a series of recommendations for
their effective implementation. These recommen-
dations are based on considerations of efficacy,
safety, and ease of access of the vaccines.

It is crucial that vaccination campaigns target peo-
ple over 75 years of age and those over 60 with
pre-existing medical conditions, regardless of the
specific vaccine used [34]. The three available vac-
cines should be considered complementary and
used flexibly to cover the target population [3].
Ensuring that vaccines are administered safely
and efficiently is essential for the success of vacci-
nation campaigns. The presentation in pre-filled
syringes, as in the case of the Moderna vaccine,
can facilitate administration and reduce errors
[35].

Implementing a continuous monitoring system to
evaluate the real-world efficacy and safety of vac-
cines is fundamental. This includes collecting
post-marketing data to identify rare side effects
and assess the duration of protection offered by
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vaccines. The effectiveness of RSV vaccines in re-
al-world settings has been supported by observa-
tional studies. The VISION network study demon-
strated that protein-based RSV vaccines have an
effectiveness of 80% against RSV-associated hospi-
talizations among adults aged 60 years and older,
studying 28,271 hospitalizations from October
2023 to March 2024 [36]. Similarly, the IVY net-
work study reported an effectiveness of 75%
against RSV-associated emergency department
visits and hospitalizations in 367 adults over 60
years of age from October 2023 to March 2024 [37,
38]. These data suggest that RSV vaccination pro-
vide substantial protection in older adults with
underlying health issues [16].

Currently, definitive conclusions on clear recom-
mendations regarding the timing of revaccination
against RSV cannot be drawn, especially for the
differences from other respiratory illness, like in-
fluenza. RSV infection does not confer long-last-
ing immunity and allows for frequent reinfections.
The immune response to RSV is less robust due to
the virus’s ability to evade the immune system
and inhibit a long-term protective response [39-
41]. Clinical trial data regarding the protection of
a single RSV vaccination dose are limited, and
those available are heterogeneous and not exhaus-
tive.

More specifically, GSK has published immuno-
genicity data on 24,967 subjects at 12 and 24
months, along with efficacy data at 12 months
post-revaccination [20]. These data suggest that
administering a second dose at 12 months does
not offer additional protection compared to a sin-
gle dose. On the contrary, Moderna has presented
12-month immunogenicity data on 300 subjects
adults aged 65 to 79 years indicative of a booster
effect, although these findings are not yet support-
ed by efficacy evidence [42]. Lastly, Pfizer has not
yet provided results concerning the revaccination
of previously vaccinated individuals. Therefore, it
is impossible to establish if a booster is effectively
needed and what is the optimal revaccination tim-
ing for those who have already received a dose of
the RSV vaccine. Currently, CDC recommends
only a single dose of RSV vaccine for all adults
over 75 years of age and for adults aged 60-74 with
increased risk of severe RSV disease.

Continuous education and training for healthcare
providers regarding the benefits of RSV vaccina-
tion and the specific characteristics of each vaccine

are essential. Well-informed healthcare providers
are crucial for promoting vaccination and address-
ing patients” questions and concerns.

Scientific societies must collaborate closely with
healthcare institutions to ensure that vaccination
campaigns are well-planned and supported. This
includes working with health ministries, regulato-
ry agencies, and non-governmental organizations
to facilitate vaccine access and implement large-
scale awareness campaigns.

Many countries are still in the process of develop-
ing their RSV vaccination guidelines, as the vac-
cines are relatively new. The first RSV vaccine for
adults was approved by the FDA only in May 2023
(GSK’s RSVPreF3) [43], and the most recent was in
August 2024, when the EMA approved Moderna’s
mRNA-based vaccine for immunizing adults
over 60 years of age [32]. Guidelines for RSV vac-
cination vary across different countries, reflecting
regional health priorities and demographic con-
siderations [44]. In the United States, the Center
for Disease Control and Prevention (CDC) updat-
ed its RSV vaccination recommendations for
adults in 2024. The new recommendation advises
that all individuals aged 75 and older should re-
ceive a single dose of any approved RSV vaccine.
Additionally, adults aged 60 to 74 with chronic
conditions or those living in nursing homes are
also recommended to receive the vaccine. It would
be also advisable to obtain immunization for the
personnel working in nursing homes, in order to
protect the elderly. CDC recommends that adults
aged 60 or older who have already received RSV
vaccination should not receive another dose,
based on evidence that a single dose provides
enough protection for at least two RSV seasons
[45]. The UK has announced a national RSV vacci-
nation program starting in September 2024, mak-
ing it the first country to offer a national program
using the same vaccine for both infants and older
adults. The program includes vaccination for
pregnant women over 28 weeks to protect their
newborns, a routine vaccination program for those
aged 75 and older, and a one-off campaign for peo-
ple aged 75 to 79 [46]. In Germany, medical associ-
ations and the standing committee in vaccination
STIKO are recommending RSV vaccination for
people over 75 years of age and those over 60 with
pre-existing conditions [27, 47]. Sweden recom-
mended vaccination of people aged 75 and older,
or 65 and older with pre-existing conditions [48].
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The WHO recommendations include active im-
munization of infants and toddlers (aged 28 days
to 23 months), active immunization of pregnant
women and older adults (aged 50 and above), in-
cluding those with co-morbidities [49].

These guidelines reflect a targeted approach to
RSV vaccination, prioritizing those most at risk of
severe illness, such as older adults, infants, and
people with underlying health conditions.

B CHALLENGES AND FUTURE PERSPECTIVES

Implementing effective vaccination programs fac-
es several challenges and offers numerous oppor-
tunities for the future. One of the main challenges
is vaccine acceptance. Vaccine hesitancy, often
fuelled by misinformation and scepticism, can
pose a significant barrier to widespread adoption.
It is essential to develop effective communication
strategies to educate not only the population about
the benefits of RSV vaccination but also elderly
care practitioners of the severity and incidence of
RSV in their patients. In this context, providing
detailed information about the demographics of
the at-risk population and the effect of pre-exist-
ing medical conditions is crucial to ensure an opti-
mal vaccination campaign. This information will
help the discussion on how the findings could in-
fluence prevention strategies for the RSV virus.
Another critical issue is ensuring equitable access
to vaccines, especially for vulnerable and disad-
vantaged populations. Economic, geographical,
and logistical barriers must be addressed through
inclusive public health policies and efficient distri-
bution programs.

The production capacity and logistics of large-
scale distribution represent significant operational
challenges. The pharmaceutical industry and
healthcare institutions must collaborate to ensure
sufficient production and widespread distribution
of vaccines. mRNA vaccines offer the advantages
that their production is faster and easier to adapt
to new virus variants than traditional vaccines, al-
lowing a timely response to health emergencies.
Recent studies have explored the co-administra-
tion of RSV vaccines with other vaccines, such as
the seasonal inactivated influenza vaccine (SIIV),
showing promising results in terms of safety and
immunogenicity. For instance, a study on RSVPreF
co-administered with SIIV in adults aged 65 and
older demonstrated a comparable immune re-

sponse to the administration of each individual
vaccine. This Phase III trial included 1403 partici-
pants, with a median age of 70, and found that lo-
cal reactions and systemic events were mostly
mild or moderate, with no vaccine-related serious
adverse events reported [50]. The findings suggest
that co-administering RSV vaccines with other
seasonal vaccines, such as the influenza vaccine, is
not only safe but also effective in eliciting a strong
immune response. This co-administration strategy
could enhance vaccine coverage rates by simplify-
ing the vaccination process, making it more con-
venient for patients and healthcare providers. By
reducing the need for multiple visits, this ap-
proach could improve compliance and overall
vaccination rates, ultimately contributing to better
public health outcomes and lower healthcare costs
[51].

Despite these challenges, the future perspectives
for RSV vaccination are promising. With continu-
ous commitment to research, innovation, and col-
laboration, it is possible to significantly improve
the prevention of respiratory infections and pro-
tect the health of the older population.

B DISCUSSION

RSV is a significant burden for patients and for so-
ciety in general, especially for older populations
with comorbidities. Currently, there is no specific
RSV antiviral treatment, highlighting the need for
a more effective prevention strategy. Epidemiolog-
ical data clearly indicate the importance of vacci-
nation, especially for individuals older than 75
years old and those over 60 with pre-existing med-
ical conditions [34].

Recently, three new vaccines against RSV have been
approved: the protein-based vaccines RSVPreF3
and RSVPreF, and the mRNA-based vaccine
mRNA-1345. They represent a crucial break-
through in protecting the old population from se-
vere respiratory tract infections. Current data con-
firm that the newly available options are not only
effective but also safe, positioning vaccination as a
key strategic tool for improving public health.
Recent years have seen not only particularly se-
vere RSV infections in older populations, but also
the “tripledemic” of COVID-19, influenza and RSV,
combined with rising chronic diseases, exacerbat-
ing the pressure on healthcare systems [52]. For
this reason, adult immunisation programs for dis-



486 | M. Andreoni, P. Bonanni, G. Gabutti, et al.

eases like RSV can offer a significant benefit for
both public health and healthcare budgets, easing
the pressure during the influenza season. RSV
vaccines are considerably more expensive than
typical influenza vaccines, with prices more com-
parable to newly developed COVID-19 vaccines.
For this reason, their cost-effectiveness and acces-
sibility are still being evaluated in many regions
[53]. Investigating whether vaccines for influenza,
COVID-19, and RSV can be administered together
would be an excellent way to reduce costs and in-
crease vaccination coverage. Combining these
vaccinations into a single appointment could
streamline the process for both healthcare provid-
ers and patients, increasing convenience and po-
tentially boosting overall vaccine uptake.
Immunizing older individuals with pre-existing
conditions shows a significant benefit-cost ratio.
An economic analysis indicates that adult immu-
nization programs generate significant economic
returns by reducing hospitalizations. Vaccination
can be seen as a highly beneficial investment strat-
egy that can offer a return up to 19 times the initial
cost for public health. In terms of age groups, the
cost-effectiveness is particularly pronounced for
individuals over 75 and those over 60 with pre-ex-
isting medical conditions. Vaccinating these popu-
lations can lead to substantial savings by prevent-
ing RSV-related hospitalizations [54].

A gradual implementation of the program is rec-
ommended to manage the high costs. Increasing
coverage over several years can lead to significant
long-term economic and health benefits with an
investment that can be more acceptable and man-
ageable. In Europe, applying similar strategies
and focusing on high-risk groups can ensure the
economic sustainability of RSV vaccination pro-
grams, leading to reduced healthcare costs and
increased productivity.

An increase in the number of vaccinated people is
only possible focusing both on population and
healthcare professional education and effective
communication to overcome vaccine hesitancy
and misinformation. Global cooperation among
pharmaceutical industries, governments, and
healthcare institutions and the scientific commu-
nity is essential to support large-scale production
and distribution. Vaccines need to be of equitable
access to ensure that older people can benefit from
vaccination protection, despite their economical,
geographical and logistic barrier. Integrating RSV

vaccination with other vaccination programs, such
as those against influenza, can increase vaccina-
tion coverage and improve prevention programs
efficiency [55]. This synergistic approach can facil-
itate administration and reduce operational costs.
Governments and policymakers are urged to pri-
oritize adult immunisation as part of a broader
public health strategy. Effective vaccination pro-
grams can support sustainable healthcare systems
and promote long-term societal benefits.

B CONCLUSIONS

Despite operational challenges, the future per-
spectives for RSV vaccination are promising, offer-
ing an unprecedented opportunity to improve the
health of the elderly. Continuous commitment to
promotion, research, and collaboration will ensure
the success of this prevention strategy, protecting
millions of people from the severe consequences
of RSV infection.
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