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Disclaimer
The content of this presentation has been developed by the speaker to the complete 
exclusion of Pfizer and that Pfizer has no influence on the same. Pfizer has merely 
reviewed the content of the presentation only to the extent to ensure it meets the specific 
Pfizer standards but not to ensure that the content or any references, medical information, 
facts, views which may have been cited therein are accurate. 

Any medical information, facts, views, opinions and thoughts expressed in this presentation 
are strictly those of the speaker presenting the same and do not necessarily reflect or 
represent the views of, and are not attributable to, Pfizer Singapore and/or its affiliates.



Respiratory Syncytial Virus(RSV)
• Respiratory syncytial virus epidemiology
• 2 Pivotal trials
• ACIP Guidelines & Recommendations
• Real World Data



Who Gets RSV?
Young Infants/Young Children
• In children < 5 years of age,
� RSV leads > 2 million outpatient visits and between 58,000 and 80,000 

hospitalizations.
• Babies : 6 weeks and 6 months of age 
� are the most likely to be hospitalized. Between 100 and 300 children die each year 

from RSV and its complications. 
Adults over 65: 
• Annually, in the U.S., between 60,000 and 160,000 adults are hospitalized, and 6,000 to 

10,000 deaths

Individuals with chronic conditions: Older children and adults with chronic diseases of 
the lungs or heart and those with immune-compromising conditions are at increased risk for 
severe disease if infected with RSV.

https://www.chop.edu/vaccine-education-center/vaccine-details/rsv-vaccine-monoclonal-antibody Accessed 6 Oct 2024

https://www.chop.edu/vaccine-education-center/vaccine-details/rsv-vaccine-monoclonal-antibody


Seasonal Variability
• The Southern Hemisphere between March and June
• The Northern Hemisphere between September and December 
• Most seasons last 5 to 6 months
• More humid countries, RSV tend to linger up to 10 months

Obando-Pacheco et al  JID 2018:217 (1 
May)



Nguyen C et al. J of Intensive Care Med 
2016;3:427



Nguyen C et al. J of Intensive Care Med 
2016;3:427



Burden and Cost of RSV in 
Singapore

Tam CC et al. Emerg Infect Dis. 2020 
Jul;26(7):1489-1496. 

A) Estimated RSV-associated hospitalisations and primary care consults, SG 2014



Tam CC et al. Emerg Infect Dis. 2020 
Jul;26(7):1489-1496. 

B) Cost of RSV-associated hospitalisations and primary care consults, SG 2014



• Proportion with ARI that tested positive for RSV ranged from 0.9% to 10.7%, with a meta-estimate 
of 3.4% (95% confidence interval [CI], 1.9%– 54%). 

• The pooled incidence rate of RSV among pregnant individuals was 26.0 (95% CI, 15.8–36.2) per 
1000 person-years. 

• RSV hospitalization rates reported :2.4 and 3.0 per 1000 person-years. 
•  No deaths ( 5 studies)
• RSV-positive vs RSV-negative pregnant individuals : no difference in the odds of miscarriage, 

stillbirth, low birth weight, and small size for gestational age. 
• RSV-positive pregnant individuals had higher odds of preterm delivery (odds ratio, 3.6 [95% CI, 

1.3–10.3]).

Sebastien Kenmoe et al. The Journal of Infectious Diseases 
2024;229(S1):S51–60

Burden of RSV- associated Acute Respiratory Infections in Pregnancy



• 43 per 1000 person-months among HIV-uninfected women 
• Cough (72.1%), rhinorrhea (39.5%), sore throat (37.2%), and headache (42%),  NO 

FEVER 
• NO adverse pregnancy outcomes
• Postpartum, concurrent infection among 51.9% of their infants and, conversely, 29.8% of 

mothers investigated within 7 days of their infants having an RSV illness also tested 
positive for RSV.

In Pregnancy

Madhi et al.  Clinical Infectious Diseases 2017; 66:1658



Savic M et al. Influenza Other Respir Viruses. 2023 
Jan;17(1):e13031

Older Adults > 60y/o In Higher 
Income Countries



Among a random sample of 1,634 older adult patients (≥60 years old)  with RSV-associated 
hospitalization
• 54.1% were aged ≥75 years; 17.2% (95% CI = 14.9%–19.8%) of all cases occurred in 

long-term care facility residents
• Most common underlying medical conditions were obesity, chronic obstructive 

pulmonary disease, congestive heart failure, and diabetes. 
• Severe outcomes occurred in 18.5% (95% CI = 15.9%–21.2%) of hospitalized patients 

aged 
≥ 60 years. 
� 17.0% (95% CI = 14.5%–19.7%) were admitted to an intensive care unit, 
� 4.8% (95% CI = 3.5%–6.3%) required mechanical ventilation,
� 4.7% (95% CI = 3.6%–6.1%) died

RSV-NET, 12 States - July 2022 to 
2023

Havers et al RSV-NET surveillance team  US CDC Morbidity and Mortality Weekly Report Oct 6 
2023



• The pre-pandemic incidence rate of RSV-positive ARI was 48.6 (95% CI, 36.9-62.9) per 
1000 person- years with a 2.50% (95% CI, 1.90%-3.21%) attack rate. 

• reported significantly lower QOL within 2 to 4 weeks of infection:
• physical health; fatigue, difficulty in social functioning

In Older Adults

Young J Juhn JAMA Network 
2023;6(1):e2250634 



Between February 1, 2022 and May 31, 2023, a total of 9,117 adults > 18 
years old
Lab confirmed RSV, SARS-CoV-2, or influenza  

Sure et al. JAMA Network Open. 2024;7(4):e244954. 
doi:10.1001/jamanetworkopen.2024.4954 

RSV vs COVID vs Flu





The RSV virion surface consists of 
three integral proteins – a receptor 
attachment glycoprotein, a fusion (F) 
glycoprotein, and a small 
hydrophobic protein.
The F protein plays a critical role in 
viral fusion and entry into host cells. 

Figure adapted from González et al. Rev Med Virol. 2012 Jul;22(4):230- 44. 

McLellan JS, Ray WC, Peeples ME. Curr Top Microbiol Immunol. 
2013;372:83-104 

RSV



RSV Vaccines

Table adapted from See KC Vaccination for Respiratory Syncytial Virus: A Narrative Review and Primer for Clinicians Vaccines 2023, 11, 
1809
Straits Times  22 Oct 2024Pfizer Press Release 22 Oct 2024 

1 Nov 2024: in SG, pregnant women(32 to 36 weeks)  
22 Oct 2024U.S. FDA Approves ABRYSVO® for Adults Aged 18 to 59 at Increased Risk for Disease



Table adapted from See KC Vaccination for Respiratory Syncytial Virus: A Narrative Review and Primer for Clinicians Vaccines 2023, 11, 
1809 



A single dose of any FDA-licensed RSV vaccine for
• all adults 75 years and older
• adults ages 60 to 74 years at increased risk of severe RSV

Eligible adults can have the vaccine anytime

Britton et al. MMWR Aug 
2024 

ACIP / US CDC

ACIP; Advisory Committee on Immunization Practices, US CDC; United States Centers for Disease Control and Prevention, FDA; Food and Drug 
Administration



Britton et al. MMWR Aug 
2024 

Risk factors for severe RSV infections among adults 60 to 74 years



• RSV vaccines prevent RSV-related acute respiratory infection; an adjuvanted 
RSV-subunit vaccine reduced upper and lower respiratory tract disease in adults 60 years 
or older, including in those with underlying coexisting conditions such as asthma. 

• RSV vaccines for patients > 60 years old (Evidence Level A)
• Influenza, pneumococcal vaccines, COVID -19 vaccines (Evidence Level B)

https://ginasthma.org/2024-report/  Page 106 Accessed 6 Oct 2024
https://www.pulmonologyadvisor.com/features/2024-gold-guidelines-recommend-patients-with-copd-receive-all-vaccines/ Accessed 6 Oct 2024

2024 GINA Guidelines for Asthma

2024 GOLD Guidelines for COPD

https://ginasthma.org/2024-report/
https://www.pulmonologyadvisor.com/features/2024-gold-guidelines-recommend-patients-with-copd-receive-all-vaccines/


Walsh et al. NEJM April 
2023;388:1465

RENOIR study



• 17,125 received RSVpreF vaccine vs 17,069 placebo
• ≥60 years old

• VE against RSV associated LRTI with 
�2 signs or symptoms
�3 signs or symptoms 
�Starting on day 15 after injection 

Walsh et al. NEJM April 
2023;388:1465

RENOIR - Methodology



Walsh et al. NEJM April 
2023;388:1465

RENOIR – Vaccine Efficacy and Safety



Efficacy sustained across 2 seasons

Walsh et al. NEJM Oct 
2024;391(15):1459-1461



Kampmann et al. N Engl J Med 2023; 
388:1451-1464 

MATISSE study



MATISSE - Methodology
RSVpreF Vaccine (N=3495) vs Placebo (N=3480)

Women with uncomplicated singleton pregnancy at 24 to 36 weeks gestation
VE in preventing RSV associated illness in infants
Safety of vaccine

End Points:
In infants within 90, 120, 150 and 180 days after birth
• Medically attended Severe RSV-associated LRTI 
• Medically attended non-severe RSV-associated LRTI 

Kampmann et al. N Engl J Med 2023; 
388:1451-1464 



Kampmann et al. N Engl J Med 2023; 
388:1451-1464 



No safety signals were detected in infants up to 24 months old
Kampmann et al. N Engl J Med 2023; 
388:1451-1464 



REAL WORLD Vaccine Effectiveness 
Adverse Events



▪ Case control 
▪ Participants > 60 years old with ARI and tested for RSV between Oct 1 , 2023 and April 30, 2024
▪ Cases : RSV +, controls RSV -
▪ Vaccinated if there was vaccination done in at least past 14 days before testing
▪ VE against ARI, ED visits and hospitalization
▪ Risks of ITP and GBS were reviewed for 6 weeks postvaccination



Findings





• Retrospective chart review 
• Adults >  60years or older with hospitalizations or ED vists at a US hospital with 

LRTD November 24,2023,to April 9 ,2024,

• Swabbed for RSV

• 7047 LRTD related admissions/ ED visits

• Mean age: 76.8

• 54% females

• 14% immunocompromised

• 93% CCI >1

JAMA Network Open. 2024;7(12):e2450832





UKHSA study showed RSV vaccination programme resulted in 30% reduction in 
hospitalization in personsn75 to 79 year olds, at a vaccination rate of 40% of eligible 
individuals.1

.Mensah et al. The lancet 2025; 405:1139



• A multicentre, retrospective, test-negative, case-control study during 2024 RSV 
season
12 hospitals across Argentina (BERNI study). 

• Cases were infants < 6 months old with any positive RSV test and controls were 
PCR-confirmed negative for RSV. 

• Primary outcome: VE against hospitalsation from RSV LRTD 

� 78.6% ( 0-3 months)

� 71.3 % (0 -6 months) 

• Secondary outcome: VE against severe RSV LRTD : 76.9%

Published online May 5, 2025 https://doi.org/10.1016/S1473-3099(25)00156-2



Hause et al.  MMWR  May 
2024

Early Safety Findings Among Persons Aged ≥60 Years Who Received a 
Respiratory Syncytial Virus Vaccine — United States, May 3, 2023–April 14, 
2024 



Reporting rates of GBS :
4.4 per million doses of Abrysvo vaccine administered, were higher than estimated 
expected background  🡺 yet to be verified with chart review

Hause et al.  MMWR  May 2024; Britton et al. MMWR Aug 
2024 



MEETING OF THE ADVISORY COMMITTEE ON IMMUNIZATION PRACTICES (ACIP) Respiratory Syncytial Virus (RSV) Vaccine, Adults October 23-24, 2024

SCCS: Self-controlled case series



IRR : Incidence relative risk, AR: attributable risk, PY: Person years





• A single dose of either protein-based RSV vaccine for adults 
prevented RSV infections associated with the lower respiratory 
tract in about 70-90 of 100 vaccine recipients.

• This is a vaccine important for the seniors, 
immunocompromised host and pregnant women. 

To wrap up about RSV vaccines



Prevention of invasive 
pneumococcal Disease: 

PCV 20 



Streptococcus pneumoniae

• Nasophargynx commensal

• > 90 serotypes

• Polysaccharide capsule – 

VIRULENCE factor

• Antibiotics resistance

• Can get it more than once

Centers for Disease Control and Prevention. Pneumococcal disease. In: Hamborsky J, Kroger A, Wolfe S, eds. Epidemiology and Prevention of Vaccine-Preventable Diseases. 
13th ed. Washington, DC: Public Health Foundation; 2015:279-296.



Journal of Global Health 2022





• Incubation Period

Not well defined as colonization usually precedes invasive disease; may be as short as 1 to 3 
days.

• Infectious Period

Presumably as long as pneumococci are carried in oro-nasal secretions in asymptomatic 
individuals (colonization usually lasts weeks to months); 

with penicillin treatment, persons infected with susceptible strains are rendered non- 
infectious within 24-48 hours.

• Transmission

Respiratory droplets and direct contact with respiratory secretions of an infected person 
(usually requires frequent or prolonged close contact).



Invasive Pneumococcal Disease:
Estimated Annual Burden of IPD in US by Age

Adapted from: 
1. CDC 2005. Active Bacterial Core Surveillance Report, EIP Network, 2005  www.cdc.gov/ncidod/dbmd/abcs/survreports/spneu05.pdf.
2. CDC 2006. Active Bacterial Core Surveillance Report, EIP Network, 2006  www.cdc.gov/ncidod/dbmd/abcs/survreports/spneu06.pdf.
3. CDC 2007. Active Bacterial Core Surveillance Report, EIP Network, 2007  www.cdc.gov/ncidod/dbmd/abcs/survreports/spneu07.pdf.

Similar Pattern WORLDWIDE



Pneumococcal Disease: Risk Factors

Extremes of age

Adapted from ACIP. Pneumococcal polysaccharide vaccine. MMWR 1997;46(RR-8):1–24.
ACIP. Updated recommendations for prevention of invasive pneumococcal disease among adults using the 23-valent 

pneumococcal polysaccharide vaccine (PPSV23). MMWR 2010;59:1102-6. 
ACIP. Prevention of pneumococcal disease among infants and children—Use of 13-valent pneumococcal conjugate 

vaccine and 23-valent pneumococcal polysaccharide vaccine. MMWR 2010;59(RR-11):1-19. 

Chronic cardiovascular disease

Chronic pulmonary disease

Asthma

Diabetes mellitus

Chronic liver disease

Cerebrospinal fluid leaks

Chronic renal failure

Nephrotic syndrome

Functional or anatomic asplenia

MODIFIABLE RISK 
FACTOR
CIGARETTE SMOKING
ALCOHOLISM



Immune Suppression

Leukemia 

Hodgkin’s disease

Lymphoma

Multiple myeloma

Generalized malignancy

HIV infection

Organ or bone marrow transplant

Immunosuppressive chemotherapy

Malignancy

Retroviral Infection

Transplant



Major Clinical Syndromes of Pneumococcal Disease 
and their Estimated Impact1* on US Adults 50+

1.   Huang SS, et al. Vaccine. 2011;29:3398-3412.
2.   CDC. The Pink Book. Epidemiology and Prevention of Vaccine Preventable Diseases, 12th ed.
      http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/prinvac.pdf. Accessed May 30, 2011.

1700 Cases of 
Meningitis1

7000 Cases of 
Bacteremia/Sepsis1

140,000 Cases of 
Outpatient Pneumonia1

302,000 Cases of Inpatient 
Pneumonia1

Up to 80% case fatality rate among 
elderly2

 ~19,000 Hospital Days1

Up to 60% case fatality rate among elderly2

 ~61,000 Hospital Days1

Case fatality of 5%-7% and may be    much 
higher among elderly2

More than:

  16,000+ Deaths1

  321,000 Outpatient Visits1†

  223,000 ED Visits1

  1.7M Hospital Days1

~220,000 and 51,000 Outpatient and 
Emergency Department Visits1



LC Bravo et al. Vaccine 27(2009) 7282-7291

UNACCEPTABLE HIGH CFR

Overall Case Fatality Rates (IPD) 
in some Asian countries



Pneumococcal Disease in SG

Communicable Diseases Surveillance Report Singapore 2018



Serotypes
Children

Communicable Diseases Surveillance Report Singapore 2018



ADULTS
serotype 3: thicker capsule

higher invasion capacity



Chan et al.  BMC Infectious Diseases 2020: 20;423



Case control study 2015 to 2017
1600-bed hospital ( adult) 
496 pneumococcal disease cases, of whom 92 (18.5%) had IPD. 
controls (N = 9181) 

IPD( n = 92) Controls(n = 9181)

Median Age 61.5 ± 16.3 years 72.2 ± 16.1 years p < 0.001

Charlson score 1 3 p < 0.001

ICU admission 20.7% 8.7 p < 0.001

Inpatient mortality 26.1% 9.1 p < 0.001

Median LOS 9  8 0.003



• IPD was negatively associated with prior pneumococcal vaccination (adjusted 
relative risk ratio = 0.20, 95%CI 0.06–0.69; p = 0.011). 

Risk factors for mortality among pneumococcal disease patients 
were 
• ICU admission, 
• diagnosis of IPD, 
• age ≥ 85 years 
• Charlson’s score > 3. 



History of PCV vaccination 

1977 The first PPSV ( 14 serotypes)
1983, an improved PPSV 23 (Pneumovax, 
Merck) 

• adults >65 years 
• Between 2 to 64 years, risk 

factors

2000, The first PCV7 (Prevnar 7, Pfizer)
2010, an improved PCV13 (Prevnar13, Pfizer) 

PCV 15 
Adults (2021)
Children(2022)

 PCV 20
Adults (2021)
Children (2023)





Polysaccharide vs Conjugate vaccine

Immunity wanes with time Immunity long lasting



WHAT IS EXPECTED FOR POLYSACCHARIDE AND CONJUGATE 
VACCINES

Examples of conjugate vaccines Haemophilus 
influenza B, Pneumococcus, Meningococcus

<2 years



Rates of invasive pneumococcal disease among children 
<5 years of age, 1998–2015

US CDC Manual for surveillance of vaccine preventable diseases Chapter 11 Accessed 9 March 2024

76%



Rates of invasive pneumococcal disease among U.S. adults >65 
years of age, 1998–2015

US CDC Manual for surveillance of vaccine preventable diseases Chapter 11 Accessed 9 March 2024

46% for all ages



Lancet Infect Dis 2018 18: 
441–51 



PCV 20 in adults
• Phase 1 and 2 trials published in 2019 and 2021

• Well tolerated in healthy adults( 18 to 49 years) and ( 60 to 64 years)

• Good immunogenicity

• US FDA designated as breakhrough therapy

Thompson et al. Vaccine 2019;37(42):6201
Hurley et al. Clin Infect Dis 2021;73(7)



PCV 20 clinical trials
• Phase 3 adult clinical program for 20vPnC includes 3 studies, which  combined, have 

enrolled more than 6,000 adult subjects, including populations of vaccine-naïve adults and 
adults with prior pneumococcal vaccination.

 
• NCT03760146
 

• NCT03828617: Phase 3 randomized, double-blind trial, designed to provide additional 
safety data and evaluate three different lots of 20vPnC in adults 18 to  49 years of age with 
no history of pneumococcal vaccination..

 
• NCT03835975: Phase 3 randomized, open-label trial, designed to describe the safety and 

immune response of 20vPnC in an estimated 875 adults aged >65 years with prior 
pneumococcal vaccination. 

Data From Pfizer’s Adult and Pediatric Clinical Trial Programs for 20-Valent Pneumococcal Conjugate Vaccine Presented at IDWeek 2020



• Excludes: previous vaccination with any pneumococcal vaccine, diagnosis of a serious unstable chronic disorder or 
immunocompromising condition, or treatment with immunosuppressive therapies 

Clinical Infectious Diseases 
2022;75(3):390–8 

NCT0376014
6.

N = 3009

N= 445

N= 448





SEROTYPE 8 MISSED THE STATISTICAL NON-INFERIORITY CRITERION



ACIP guidance for PCV 20

Table from Zheng S Pneumoccocal vaccine efficacy and real world evidence The Singapore Family Physician 2023



Vaccination rates In Asia 

• Korea : < 15 %

• Thailand : < 20%  in patients with Type II Diabetes ( 2010 to 2018)

• Singapore: The self-reported pneumococcal vaccination coverage among seniors aged 65 to 74 
years also increased from 10.3% in 2019 to 22.4% in 2021.

The Journal of Infectious Diseases 2022;225:836–45 
Yotsapon Thewjitcharoen,et al. Journal of Clinical and Translational Endocrinology Volume 20, June 2020, 100227
https://www.moh.gov.sg/news-highlights/details/national-population-health-survey-2021-highlights-need-to-focus-on-preventive-health 
accessed 9 March 2024

https://www.sciencedirect.com/journal/journal-of-clinical-and-translational-endocrinology/vol/20/suppl/C
https://www.moh.gov.sg/news-highlights/details/national-population-health-survey-2021-highlights-need-to-focus-on-preventive-health


Starting the conversation of vaccination

Shared clinical 
decision 
making

Know your 
patient

Understand 
their condition, 

needs

Prioritising 
vaccinations

Make them 
understand



Subsidy

PCV 20 

• will be in the NAIS  and subsidized Vaccine list from Sept 2025

• Medisave can be tapped to pay for cost of vaccine after subsidies

Abrysvo

No subsidy

https://ask.gov.sg/has/questions/cli1fvtyz0003l508qxuinhnr




