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• Previously healthy 4-month boy

• Born prematurely at 34wks

• Rhinorrhea and tachypnea for the past 4 days, 

brought to the ED for fever

• Recently exposed to other sick children at his 

daycare center

• Tachypnoeic, wheezing. Temperature 38.6°C, HR 

156 bpm, RR 54/min, AP 74/46 mmHg; SpO2, 91% on 

room air

• Need for oxygen (2L/min)  becomes lethargic 

with further desaturation

• Transferred to PICU after 24h from admission 

need for CPAP and corticosteroids

• Weaning from supportive therapies

• PICU discharge on day 5, hospital discharge on 

hospital day 8

• Could this be prevented?

Why it’s relevant: clinical 

vignette



RSV burden of disease

• Approximately 33 million lower 

respiratory tract infections requiring 

medical assistance in children under 5 

years old

• 3.6 million hospitalizations - over 

100,000 deaths

• Estimated cost of approximately €4.82 

billion

• 60% of children contract RSV within the 

first year of life, nearly 100% by 2 

years old

• 20% develop a severe RSV infection 

requiring medical assistance

• 4% will require hospitalization

• Among hospitalized children, 

approximately 20% need intensive care

• Complications: recurrent bronchospasm, 

bronchial asthma

Risk of severe infection increases with:

• Seasonality (October/November -

March/April)

• Age under 1 year (especially <3 

months)

• Premature birth

• Bronchopulmonary dysplasia

• Hemodynamically significant 

congenital heart diseases

• Diseases involving immune or 

neuromuscular deficits

• Immunocompromise

• Cystic fibrosis



RSV natural 

history

Borchers et al. Clin Rev Allergy Immunol 2013 

Ohuma et al. Am J Epidemiol 2012

Poletti et al. BMC Med 2015

Infants are protected against infection 

by the maternal-specific antibodies in 

the first months of life 

Individuals are exposed to multiple RSV 

infections during their life (seasonal 

RSV epidemics)

The primary RSV infection is associated 

to a higher risk of severe disease

Each acute episode provides temporary 

immunity against reinfection in the 

short term

Primary infection also provides a 

partial reduction in susceptibility to 

reinfection



RSVpreF vaccine 

(Abrysvo®)
• Bivalent (RSV A and RSVB) 

prefusion form of the RSV fusion 

glycoprotein (preF), same

formulation as for individuals

>60yrs

• Licensed by EMA and FDA in 2023

• Aim: prevention of LRTI in 

infants < 6 months with maternal

vaccination

• One single im in pregnant 

individuals

• Between weeks 24 and 36 of 

gestation (EMA) 

• Between weeks 32 and 36 of 

gestation (FDA)



RSVpreF: evidence from 

clinical trials

• Phase 2b trial

• 406 pregnant women (24-36 wks

gestation), and 403 infants

• Receive either 120 or 240 μg of 

RSVpreF vaccine or placebo

• 327 women (80.5%) received 

RSVpreF vaccine

• Adverse events similar vaccine 

and placebo

• Neutralizing antibody responses

with efficient transplacental 



RSVpreF: evidence from 

clinical trials

• Phase 3 trial

• 7358 pregnant women (24-36 wks gestation), 

and 7128 infants

• Receive either 120μg of RSVpreF vaccine or 

placebo

• 3682 women received RSVpreF vaccine

• RSV LRTI at 90 days: vaccine efficacy, 57.1%

• RSV LRTI at 180 days: vaccine efficacy, 51.3%

• Severe RSV at 90 days: vaccine efficacy, 



RSVpreF: evidence from 

clinical trials
• More premature delivery in 

vaccine arm: 5.6% vs 4.7%

• Subset analysis 32-36 wks: 

premature delivery 4,2% vs. 

3,7% ACIP 

recommendations: 32-36wks 

(very low GRADE overall 

certainty of this evidence) 

• More low birth weight in 

vaccine arm: 5.1% vs 4.4%  

• More neonatal jandice in 

vaccine arm: 7.2% vs 6.7%

• No significant safety 

signals were detected in 

maternal participants or in 

infants and toddlers up to 

24 mo

• High risk premature 

Kampmann et al. NEJM, 2023



Nirsevimab

(Beyfortus®)• Extended half-life (5 months) 
monoclonal antibody specific 
for the prefusion conformation 
of the RSV F protein

• Licensed by EMA in 2022 and FDA 
in 2023

• Single shot allows the 
development of an immune 
response to RSV   prevention 
of infection in infants and 
children aged <24 mo

• Suggested to be administered to 
infants entering their first 
RSV season

• Newborns and babies under 1 
year of age born during or 
entering their first RSV 
season

• Children up to 24 months of 
age who remain at risk of 
severe RSV disease through 
their second RSV season



Nirsevimab: evidence from 

clinical trials

• 1453 infants born preterm (29-

34wks)

• 969 nirsevimab vs 484 placebo 

• RSV LRTI: efficacy of 70.1%

• RSV hospitalisation: efficacy of 

78.4%

• Differences consistent throughout 

the 150-day period after the dose 

was administered



Nirsevimab: evidence from 

clinical trials

• 1490 infants born at a 

gestational age of at least 35 

weeks

• 994 nirsevimab vs 496 placebo 

• RSV LRTI: efficacy of 74.5%

• RSV hospitalisation: efficacy of 

62.1%

• No safety concerns



Nirsevimab: pooled data from 

RCT

• Pooled efficacy analysis of 

previous trials

• 2,350 infants; 1564 nirsevimab vs 

786 placebo

• RSV LRTI: relative risk reduction 

(RRR) 79.5%

• Maintained over 150 days after 

administration

• RSV hospitalisation RRR 77.3%



Nirsevimab vs Palivizumab

• 925 infants eligible for palivizumab

• 615 preterm (<35wks) and 310 infants 

at risk of congenital heart disease 

or chronic lung disease

• 1-dose nirsevimab vs 5-dose 

palivizumab

• RSV LRTI: 1.0% palivizumab, 

nirsevimab 0.6%

Data deducted from 

pharmacological analysis

Similar efficacy 

Presumable lower costs 

(1 vs 5 administrations)



Vaccination vs monoclonal

antibodies
No direct comparison

available

• Immediate protection after

birth

• Greater resistance to

mutations in the F protein

• Less protection if mother is

immunocompromised or if

there's reduced transfer from

the pregnant woman to the

baby (e.g., premature birth)

• Increased risk of premature

birth

• Protection likely decreases

• Longer duration of protection

• Assured administration (rather

than relying on transplacental

transfer)

• No adverse events in pregnancy

• Potentially limited 

availability of the drug

• Injection directly into the 

newborn

RSVpreF Nirsevimab



First RSV season

© 2024 UpToDate, Inc. and/or its affiliates. All Rights Reserved.



Second RSV season

© 2024 UpToDate, Inc. and/or its affiliates. All Rights Reserved.



Savic M et al. A systematic literature review and a 

meta‐analysis of the respiratory syncytial virus (RSV) 
burden of disease in adults over 60 years of age. Influenza 

Other Respi Viruses. 2022;1-10; 

Annual burden of RSV in older 

adults

RSV is prevalent but under-

recognized in older adults

Estimated cases, hospitalizations, 

and in-hospital deaths due to RSV-

associated acute respiratory 

infections among adults aged 60 

years and older per region, 2019 

population.



*Adults aged ≥18 years. †Ratio of rate among people with each comorbidity vs those without it, in 

the surveillance area population

Graph and table were independently created for GSK from the original data

CAD, coronary artery disease; CHF, congestive heart failure; COPD, chronic obstructive pulmonary disease; NYC, New York City
Branche AR et al. Clin Infect Dis 2022:74:1004–1011

Risk of RSV-associated hospitalization 

increases with age and chronic medical 

conditions

Incidence of RSV-associated hospitalization by age group and season

A large prospective study estimated incidence of RSV-associated hospitalization in two regions of 

New York State, USA, 2017–2020. N=1099 cases

Hospitalization rates for RSV were higher 

in adults* with underlying conditions

Comorbidity
Incidence rate 

ratio†

Asthma 2.0–3.6

CAD 3.7–7.0

Diabetes 2.4–11.4

COPD 3.2–13.4

CHF 4.0–33.2
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Outcomes in older adults aged ≥60 years 

hospitalized with 

influenza (N=1878) vs RSV (N=645)2

Complications and severe outcomes are 

comparable between older adults with RSV and 

influenza 

*Adults aged ≥18 years

ARTI, acute respiratory tract infection; CI, confidence interval; COPD, chronic obstructive pulmonary disease; ICU, intensive care unit; LOS, length of stay

1. Maggi S et al. Vaccines 2022; 10(12);2092; 2. Ackerson B et al. Clin Infect Dis 2019;69:197–203; 3. Falsey AR et al. Open Forum Infect Dis 2021;8(11):ofab491

Rates of complications and mortality in adults* 

hospitalized with ARTI due to influenza (N=366, 

mean age = 64.4 years) and RSV disease (N=238, 

mean age = 67.3 years)3

Odds ratio (95% CI)

More likely with RSVMore likely with influenza

Hospital utilization

LOS ≥7 days (entire population)

LOS ≥7 days (survivors)

ICU admission

Pneumonia diagnosis
Exacerbation 
(COPD/chronic 

bronchitis/emphysema)
Exacerbation (asthma)

Respiratory outcomes

Survival

Death within 1 year of admission

Post-hospitalization care

Home health service

Cardiac complications

Deaths during hospitalization

Bacterial superinfection

Lower respiratory complications

2.5%

52.5%

36.6%

31.7%

1.6%

49.7%

38.6%

24.1%

Rate with influenza Rate with RSV



Spotlight: 

vaccination in 

people aged 

≥60yrs• Rationale: individuals ≥60 years 

with comorbidities that put them 

at increased risk for severe 

disease

• Single-shot

• Formulations: subunit vaccines 

based on prefusion RSV F 

glycoproteins (including an 

adjuvant or non-adjuvanted)

• For immunocompromised 

patients, theoretical benefit 

using the adjuvanted vaccine 

• Non-adjuvanted is approved 

for pregnant women



RSVPreF3 OA in Time’s best 

inventions 2023

THE BEST INVENTIONS OF 

2023

Respiratory Relief
RSVPreF3 OA Vaccine

Arexvy RSV Vaccine: The 200 Best Inventions of 2023 | TIMEArexvy RSV Vaccine: The 200 Best Inventions of 2023 | TIMEArexvy RSV 

Vaccine: The 200 Best Inventions of 2023 | TIME

RSVPreF3+AS01

(Arexvy®)

https://time.com/collection/best-inventions-2023/6326909/arexvy-rsv-vaccine/


CD, cluster of differentiation

1. Openshaw PJM, et al. Annu Rev Immunol 2017;35:501–532; 2. Walsh EE et al. J Infect Dis 2004;189(2):233–238; 3. Jozwik A et al. Nat Commun 2015;6:10224

Immune responses to protect against RSV
Humoral and cellular immune responses are thought to be essential in preventing 

severe RSV disease in adults 

Cellular immune response

RSV-specific T-cell responses are thought to

promote viral clearance and to be critical for 

reducing disease severity1

• CD4+ T-cells may play a key role in preventing the 

spread of viral infection by supporting an efficient 

and balanced antibody response1

• CD8+ T-cells may be involved in the resolution of 

symptoms by promoting viral clearance3

Humoral immune response

Neutralizing antibodies are thought to prevent RSV 

infection by inhibiting viral entry into host cells1

• Lower serum neutralizing antibodies have been 

associated with increased RSV-associated 

disease severity among older adults2





Pre-frail†

RSV-LRTD* vaccine efficacy (% [95% CI]) 

≥1 pre-existing 

comorbidity of interest‡

70–79 YOA

Figure adapted with permission from Ison MG et al. A respiratory syncytial virus (RSV) prefusion F protein candidate vaccine (RSVPreF3 OA) is efficacious in adults ≥60 

years of age (YOA). Presented at ID Week, October 19−23, 2022, Washington, DC, USA. *LRTD defined as ≥2 lower respiratory symptoms/signs for ≥24 hours including ≥1 lower 

respiratory sign, or ≥3 lower respiratory symptoms for ≥24 hours. Severe LRTD defined as LRTD with ≥2 lower respiratory signs, or an LRTD episode assessed as severe by 

the investigator. All RSV cases confirmed by RT-PCR; †Frailty was assessed by a gait speed test; ‡COPD, asthma, any chronic respiratory/pulmonary disease, diabetes type 1 or type 2, 
chronic heart failure, advanced liver or renal disease

COPD, chronic obstructive pulmonary disease; CI, confidence interval; LRTD, lower respiratory tract disease; RT-PCR, reverse-transcriptase polymerase chain reaction; VE, 

vaccine efficacy; YOA, years of age 

1. Ison MG et al. A respiratory syncytial virus (RSV) prefusion F protein candidate vaccine (RSVPreF3 OA) is efficacious in adults ≥60 years of age (YOA). Presented at 

IDWeek, October 19−23, 2022, Washington, DC, USA; 

Very high and consistent vaccine efficacy against 

severe 

RSV-associated disease and in older adults at 

increased risk
Number of events/N

RSVPreF3 OA Placebo

1 / 12,466
17 / 

12,494

1 / 4792 14 / 4778

1 / 4487 16 / 4487

1 / 4937 18 / 4861

1 / 2504 12 / 2431

Severe

0 20 40 60 80 100

94.1%

92.9%

93.8%

94.6%

Due to too few cases observed in adults aged 80 years and older and those considered frail, we cannot conclude on VE 

• ≥80 YOA (number of events/N): RSVPreF3 OA (2/1016); placebo (3/1028)

• Frail (number of events/N): RSVPreF3 OA (1/189); placebo (1/177)

Season 

1

92.0%
≥2 pre-existing 

comorbidity of interest‡

Median follow-up: 6.7 months



Spotlight: vaccination in people 

aged ≥60yrs

• Adjuvanted RSV vaccine

• RSV LRTI efficacy over follow-up of 

6.7mo: 82.6%

• Severe RSV: efficacy 94.1%

• Second season efficacy decreased to 

56.1% [MMWR Morb Mortal Wkly Rep. 

2023]

• Vaccine was more reactogenic than 

placebo, AE transient, with mild-to-

• Non-adjuvanted RSV vaccine

• RSV LRTI with 2 or more symptoms: 

efficacy 66.7%

• RSV LRTI with 3 or more symptoms: 

efficacy 85.7%

• Second season efficacy decreased to 

48.9% (≥2 symptoms) and to 78.6% (≥3 

symptoms)

• No safety concerns



One dose of RSVPreF3 OA produces durable vaccine 

efficacy against 

RSV-LRTD and severe RSV-LRTD over 2 full seasons

Figures were independently created for GSK from the original data

Modified exposed set. *Up to end of Season 1 in the Northern Hemisphere (April 2022 analysis); †From 15 days post-Dose 1 up to end of Season 2 in the Northern Hemisphere (March 2023 analysis); ‡VE with season as a 

covariate. VE is estimated using a Poisson regression model adjusted using age, region and season; §96.95% CI for VE Season 1 (RSV-LRTD), 97.5% CI for cumulative Season 1 + 2 (RSV-LRTD), 95% CI for severe RSV-

LRTD (Season 1 and cumulative Season 1 + 2).

CI, confidence interval; LRTD, lower respiratory tract disease; VE, vaccine efficacy
1. Papi A et al. N Engl J Med 2023;388(7):595–608; 2. Ison MG et al. Clin Infect Dis. 2024:ciae010. doi: 10.1093/cid/ciae010. Epub ahead of print
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Re-vaccination after 12 months does not appear to 

confer additional efficacy benefit against RSV-LRTD; 

future data will inform optimal timing of re-

vaccination1

Figure was independently created for GSK from the original data

Modified exposed set. *Up to end of Season 1 in the Northern Hemisphere (April 2022 analysis); †From 15 days post-Dose 1 up to end of Season 2 in the Northern 

Hemisphere (March 2023 analysis); ‡VE with season as a covariate. VE is estimated using a Poisson regression model adjusted using age, region and season; §96.95% CI for VE 

Season 1 (RSV-LRTD), 97.5% CI for Cumulative Season 1 + 2 (RSV-LRTD). CI, confidence interval

LRTD, lower respiratory tract disease; VE, vaccine efficacy

1. Ison MG et al. Clin Infect Dis 2024:ciae010. doi: 10.1093/cid/ciae010. Epub ahead of print; 2. Papi A et al. N Engl J Med 2023;388(7):595–608
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Approved vaccines: Abrysvo and Arexvy target groups  

• The over all efficacy of both vaccines in preventing LRTI 

exceeded 80% in adults age 60years.

• Abrysvo had 81.8% efficacy in preventing severe RSV LRTI in 

infants within 90 days of birth and circa 69.4% efficacy 

within 180 days of birth.



Guideline recommendations



Lack of evidence in immunocompromised patient: an unmet
medical need

Only few RSV-vaccine 

clinical trials has 

included HCT recipients 

or other 

immunosuppressed 

patients

no evidence-based 
recommendations can be 

made for these groups 

at this time

There are no data or 
guidelines yet to 

inform the use of this 

vaccine in other 
individuals <60 years, 
including those who are 

immunocompromised

RSV vaccine can be 

considered in HCT 

recipients age >60 

years who are eligible 

for routine vaccination 

post-HCT

Dedicated studies in 
HCT 

recipients/immunosuppre

ssed patient are needed 

to evaluate the 

immunogenicity and 

efficacy of RSV 

vaccines



m-RNA 1345

• encapsulated mRNA based vaccine 

• encoding the membrane-anchored

RSV-F glycoprotein derived from 

an RSV A strain, and stabilized 

in the preF conformation (as the 

previously approved vaccine)

• phase 1 clinical trial of this 

vaccine did not show safety 

concerns and showed 

immunogenicity in younger and 

older adults



• randomized, double-blind, placebo-
controlled, phase 2–3 trial

• randomly assigned, in a 1:1 ratio, adults 
60 years of age or older to receive one
dose of mRNA-1345 (50 μg) or placebo

• 35,541 participants

• The trial included persons with stable 
chronic medical conditions and excluded
persons with certain immunocompromising 
conditions. 

• RSV LRTD with ≥ 2 sign o symptoms: 
vaccine efficacy 83.7%

• RSV LRTD with ≥ 3 sign o symptoms: 
vaccine efficacy 82.4%

• RSV-associated acute respiratory disease: 
vaccine efficacy 68.4%

• no evident safety concerns



Efficacia del vaccino in base all'età al momento 
dell'arruolamento per endpoint



‒ Negli studi clinici di Fase 1, l'immunogenicità umorale e cellulare di mRNA-1345 è apparsa 
generalmente simile tra gli adulti più anziani e quelli più giovani.7

‒ Efficacia di mRNA-1345 nei soggetti di 70-79 anni di età pari a 95.4% (65.9, 99.4) nell’analisi
primaria e a 78% (56.3, 88.9) nell’analisi addizionale

‒ Finora non è stata riscontrata alcuna evidenza di sindrome di Guillain Barre o di encefalomielite 
acuta disseminata (ADEM) per mRNA-1345; non sono stati identificati problemi di sicurezza per 
altri disturbi neurologici, tra cui paralisi di Bell/paralisi facciale.

‒ L'mRNA-1345 è attualmente in fase di valutazione per il suo potenziale di protezione da RSV per 
tutte le popolazioni vulnerabili.

Perché un vaccino a mRNA per prevenire l'infezione da RSV?

1. Cherukuri et al. J Clin Vacc Immunol. 2013;20:239-47; 2. Walsh et al. J Infect Dis. 2004;190: 373-78; 3. Duncan et al. J Infect Dis. 2009;200:1242-46; 4. Walsh et al. J Infect Dis. 2013;207:1424-32; 5. Piedra et al. Vaccine. 2003;21:3479-82; 6. Luchsinger et al. Clin Infect Dis. 2012;54:905-12; 7. Aliprantis et 

al. Human Vaccines Immunother. 2021;17:1248-61; 8. Urdaneta et al. Open Forum Infect Dis. 2024;11:ofae067; 9. Makwana S, et al. Int J Pharm Investig. 2011;1: 200.



Raccomandazioni Board Calendario per 

la Vita

Raccomandazioni del Board del Calendario per la Vita 

sulla vaccinazione contro Virus Respiratorio 

Sinciziale (VRS o RSV) nella popolazione anziana e 

negli adulti a rischio

Il Board del Calendario della Vita, sulla base delle evidenze di

efficacia e sicurezza ad oggi disponibili, e considerando le

informazioni atualmente in fase di raccolta sulla durata della

protezione conferita dai vaccini anti-RSV, ne raccomanda l’utilizzo ai

soggetti di età pari o superiore ai 75 anni, popolazione nella quale è

peraltro molto frequente la co-esistenza di condizioni di cronicità che

rendono l’infezione da RSV ancora più a rischio di complicanze gravi.

Per le stesse motivazioni, raccomanda l’estensione della vaccinazione

ai soggetti affetti da patologie croniche di età superiore o uguale ai

60 anni.

Raccomandazioni del Board del Calendario per la Vita sulla vaccinazione contro Virus 

Respiratorio Sinciziale (VRS o RSV) nella popolazione anziana e negli adulti a rischio 

http://www.igienistionline.it/docs/2024/01pp.pdf
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