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Talk outline
• Infant RSV burden and epidemiology 
• Development of RSV vaccines and monoclonal antibodies 
• Progress with maternal RSV vaccination
• Comparison with other RSV prevention strategies



Global Burden of RSV Disease
• ~95% infected by 2 years of age
• ~ 25% of RSV infected infants have lower respiratory tract infection 

– 34 million new episodes with >200,000 deaths globally (in low-income countries)

• In Australia, estimated 15, 000 children admitted to hospital each year
– One in 50 babies in the first year
– AIHW Hospitalisation data underestimates RSB burden by at least ~30%

• Compared to influenza, RSV is associated with higher rates of ED visits, hospitalizations 
and carer resource use 
– Twice as many ED visits (23.6% vs 11.2%)
– Six times more hospitalizations (8.5 vs 1.4 per 1000 term children)
– Caregivers lose 3 times more workdays

Fisher et al. Pediatrics 1997;  Glezen et al. NEJM 1973; Broughton et al. Thorax 2005;  Brandt et al. Am J Epidem. 1973; 
Henderson et al. J Pediatr. 1979; La Via et al. J Pediatr. 1992; Bourgeois et al. Pediatrics 2009; Nair et al. Lancet 2010.
Evohealth report 2023



RSV-hospitalisation in WA

• RSV incidence is 
approximately 
twice the rate in 
Aboriginal 
children than 
non-Aboriginal 
children

0.83

8.28

22.87

49.54

6.86

0.41

3.98

7.85

20.67

2.87

0 10 20 30 40 50

2 - 7 years

1 - 2 years

6 - 12months

0 - 6 months

Overall

Rate per 1000 child-years

Non-Aboriginal children Aboriginal children

Huong Le, unpublished data



Long-term consequences of RSV disease
Recurrent viral-induced 
wheeze and asthma more 
common after RSV 
hospitalisation

Gebremedhin RSVVW 2021



The journey to RSV prevention

McLellan et al Science Nov 2013
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RSV, respiratory syncytial virus

Addressing RSV in children and adults : what is the best approach? 

PATH, 2023. RSV Vaccine and mAb Snapshot. https://www.path.org/resources/rsv-vaccine-and-mab-snapshot/ (accessed May 2023)
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https://www.path.org/resources/rsv-vaccine-and-mab-snapshot/


Lessons from Novavax prepare study – close but yet so far …

N Engl J Med 2020;383:426-39.



Unexplained Novavax Efficacy results

• larger proportion of infants vaccinated several months before start of RSV season
• FDA required repeat Phase 3 study – Novavax has discontinued RSV program
• Provides proof of principle of safety and efficacy of maternal RSV vaccination



Maternal RSV vaccination results in protective antibody levels in infants



New Maternal RSV Vaccine Efficacy Studies

• GSK pre-F3 protein unadjuvanted vaccine:
– Recruiting up to 20,000 healthy pregnant mothers
– Study discontinued due to possible increase in preterm babies in LMICs
– ClinicalTrials.gov Identifier: NCT04605159

• Pfizer bivalent preF protein vaccine 
– Recruited 7,300 healthy pregnant mothers
– randomized 1:1 between ≥24 and ≤36 weeks gestation
– Efficacy outcome medically attended ALRTI up to 6 months 
(ClinicalTrials.gov Identifier: NCT04424316)



Grace study: Increase in preterm births after GSK PreF3 maternal vaccination

• Enrolment ceased after 3557 women enrolled (2:1 randomisation)
• Excess preterm births and neonatal deaths related to prematurity in vaccine group
• Associated with mothers in LMCI countries  (RR1.57 (CI:1.17-2.1) vs RR 1.04 (CI: 0.68-1.58)

www.resvinet.org/uploads/2/2/2/7/22271200/rsvvw23_abstract_booklet_v2.pdf Abstract 126 P 60

http://www.resvinet.org/uploads/2/2/2/7/22271200/rsvvw23_abstract_booklet_v2.pdf


Efficacy of RSV Vaccine in Pregnancy



Safety of Maternal bivalent RSV vaccine



Maternal RSV Vaccine Efficacy against LRTI



Maternal Bivalent pre-F RSV vaccine efficacy

• Vaccine well-tolerated with no safety concerns for vaccinated mothers and their newborns
• Submission for FDA registration in Feb 2023, approved by advisory committee May 2023
• Confirms efficacy of RSV maternal immunisation though duration critical

Outcome Vaccine Efficacy 
Over 3 months Over 6 months Over 12 months

Any Medically Attended RSV LRTI 57.1%
(CI: 14.7%, 79.8%)

51.3%
(29.4%, 66.8%)

41.0%
(16.2 – 58.9%)

Severe Medically attended RSV LRTI 81.8%
(CI: 40.6%, 96.3%)

69.4%
(44.3%, 84.1%)

N/A

Hospitalisations with RSV ALRTI 67.7%
(15.9 – 89.5%)

56.4%
(10.1 – 80.7%)

33.3%
(-17.6 – 62.9%)

Any Medically Attended RSV RTI 39.1%
(16.7 – 55.7%)

37.9%
(24 – 49.5%)

N/A



Bivalent RSV vaccine protects against both strains



Maternal RSV immunisation Summary

• No safety concerns and well tolerated in pregnant women
• Is immunogenic with passive antibody transfer to the infant
• Is likely to be effective in the first 180 days
• Prevents both lower and upper respiratory infections
• Timing of vaccination during pregnancy and related to season is 

important
• No evidence of disease enhancement in subsequent year



RSV Immunoprophylaxis
• RSV protection for infants to young to be vaccinated:

• Maternal vaccines: 
• Mothers more influenced by protection of baby than themselves
• Accepted NIP strategy for the prevention of maternal and infant disease with

Influenza, Pertussis

• Monoclonal antibodies
• complements maternal vaccination strategy especially for premature infants as 

most of IgG transfer occurs in the last trimester of gestation
• Able to target other groups including older at-risk infants
• Maybe easier to implement but not considered as part of NIP
• Acceptance of new technology



RSV vaccine for older 
adults

Promising results from 
recent studies



Comparison of RSV Vaccine efficacy in older adults

GlaxoSmithkline
(n=24,966)

Pfizer
(n=34,283)

Moderna1

(n=37,500)
Janssen2

(n=5782)

Outcome Efficacy Outcome Efficacy Outcome Efficacy Outcome Efficacy

RSV Acute RTI 71.7% RSV ARTI 62.1% RSV ARTI N/A RSV ARTI N/A

RSV Acute LRT 
disease with ≥2 
LRT Sx/signs inc 1 
LR sign or 2 LR 
signs or 3 LR Sx

82.6%

RSV LRTI with ≥2 
Sx/signs

66.7% RSV LRTI with 
≥2 Sx/signs

83.7%
(CI: 66%, 92%)

RSV LRTI with 
≥2 Sx/signs

75%
(CI: 50-88%)

RSV LRTI with ≥3 
Sx / signs

85.7% RSV LRTI with 
≥3 Sx / signs

82.4% 
(CI: 35%, 95%)

RSV LRTI with 
≥3 Sx / signs

80%
(CI: 52-93%), 

RSV LRTI with ≥2 
lower resp. signs 
or assessed as 
severe by PI

94.1% RSV LRTI with 
≥2 Sx or ≥1 LRTI 
Sx with ≥1 
systemic Sx

70% 
(CI: 44-85%)

Sx – symptoms
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1. https://investors.modernatx.com/news/news-details/2023/Moderna-Announces-mRNA-1345-an-Investigational RSV vaccine
2. https://www.janssen.com/janssen-announces-respiratory-syncytial-virus-rsv-adult-vaccine-candidate-maintains-high-efficacy

https://investors.modernatx.com/news/news-details/2023/Moderna-Announces-mRNA-1345-an-Investigational


Summary
• RSV is a major cause of paediatric diseases and mortality

– New technologies are delivering effective prevention strategies 

• Maternal RSV vaccination 
• Well tolerated and immunogenic with passive antibody transfer
• Is likely to be effective against ALRI in the short term (90 – 180 days)
• No evidence of disease enhancement

• RSV vaccines for older adults appear highly effective against mild-moderate 
disease

• Paediatric RSV vaccines in early phase trials to reduce burden in older 
children
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Questions?



Timing of RSV efficacy studies may affect point estimates

RSVNet unpublished preliminary data – presented at ACIP meeting Oct 2022 
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 Applied predicted probabilities to full 
hospitalisation dataset to estimate “true burden 
of RSV”

 Laboratory testing data may be underestimating 
RSV incidence by 30-57%

Gebremedhin et al (2022) SciReports

Exploring under-ascertainment of RSV 
hospital burden
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