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RSV  Prevention: now a reality
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• Lessons from maternal pertussis vaccine implementation

• Case for COVID-19 vaccination in pregnancy

• Maternal Vaccination for RSV

• Implications for use of maternal vaccines in the future

Talk Summary
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Pertussis notifications in Australia to June 2024

• Rapid increase since 2022: 482 to 8640 this year to date (86% in NSW & 
Qld) in mainly paediatric population: 8.6% cases 0-4 yrs; 17% 5-9 yrs; 39% 
10-14 yrs 6

Waning of immunity due to interrupted transmission during the pandemic 
likely cause but could maternal dTap contribute to more rapid  waning in  
schoolchildren. 



• Acellular pertussis vaccine (dTap; Boostrix, Adacel) 
o Chemical methods 🡪 conformational changes to the antigen2

o Immunogenic in adults but waning PT (and FHA, Pertactin, Fim2/3) after 12 
mths

• Monovalent recombinant pertussis vaccine (PTgen  and FHA) Pertagen® 
(aPgen)

o Genetically detoxified pertussis toxin (PTgen)
 🡪 broad, durable protection3 

o Currently the only pertussis “stand-alone” vaccine available in the world. 
o Licensed for booster use in Thailand and Singapore
o Free for each pregnancy in Thai health program since 20244

1 Edwards KM, Decker MD. Pertussis vaccines. In: Plotkin SA, Orenstein WA, Offit PA, Edwards KM, eds. Plotkin's Vaccines. 
2017:726.
2 Advisory Committee on Immunization Practices (ACIP), DHHS, Summary Report, October 24-25, 2018, Atlanta, Georgia.  
3 Poolman JT. Expert Rev Vaccines. 2014; 13:10, 1159-62. 
4  https://eng.nhso.go.th/view/1/DescriptionNews/Acellular-pertussis-vaccines-offered-to-pregnant-women/536/EN-US

Time for a pertussis only vaccine for 
pregnancy? 



No difference for FHA GMCs (not 
shown) 

Next generation Pertussis monovalent vaccine for 
pregnancy

*  p-value < 0.05.Pertagen Boostrix

Hutton H et al Pertagen® is a safe and effective stand-alone Pertussis vaccine CDIC Brisbane, 2024

Pertagen® genetically detoxified PT-FHA vaccine in young adults 18 -30 years  
of age

• Recently submitted to TGA for registration in adults including in pregnancy



Case for Covid-19 
Vaccination



ATAGI Recommendations for Pregnancy 

Vaccine Recommendation Comments

Influenza Recommended for all pregnant 
women at any stage of pregnancy, 
particularly if in 2nd or 3rd trimester 
during the influenza season

Protects the mother, and her 
newborn baby in the first few 
months after birth. 

dTpa (diphtheria
-tetanus-acellula
r pertussis)

Recommended mid 2nd trimester 
and early 3rd trimester of each 
pregnancy (ideally at 20–32 weeks)

Reduces the risk of pertussis 
in pregnant women and their 
young infants by 90%.

COVID-19 Not routinely recommended in 
previously vaccinated women but 
can be considered. Vaccine can be 
given at any stage of pregnancy.

Routinely recommended in 
USA
Established safety profile and 
evidence of protection



Maternal Complications of COVID-19 – still an issue with 
Omicron
recently published US data from the Premier Healthcare datbase
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Jeffrey et al Obstetrics & Gynecology Jan 2024; 
143:131-138, 

2022 Omicron period:  780,000 deliveries; 56,618 COVID-19 cases (1.6%)



The case for recommending maternal COVID 
vaccine

• Burden of diseases in mother and 
obstetric complications ✔

• Burden of disease in infants <6 months

• 48% of all paediatric COVID admissions 
(✔)

• Incidence vs severity median stay 1.2 days

• Safety of vaccination ✔

• Effectiveness of vaccines

• Maternal VE 61%

• Infant VE 56% at mths; 34% at 6 mths

• Impact on other maternal  vaccines?

• Cost and implementation ?

COVID-19 Admissions 2020 – April 
2024
Clinical COVID-19 cases  2078
Aboriginal Torres Strait 
Islander

6.5%

Medical Co-morbidity 24%
Maternal vaccine 15%
Antibiotic use 19%
Antiviral use 5.3%
Oxygen use alone 4.6%
High flow Nasal prongs 4.2%
Ventilator support 2.7%
ICU Admission 5.2%
Death <0.1%
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“Not routinely recommended in previously vaccinated women but 
can be considered” 

to
Recommended for those pregnant women who wish to decrease 

the risk of complications in pregnancy and the risk of infant 
admission to hospital in the first 3 months of life

Should we have a more positive ATAGI 
recommendation for COVID vaccine in pregnancy?



The long journey to RSV vaccines

McLellan et al Science Nov 
2013



Risk factors for RSV-hospitalization rates (WA)
• Highest in infants < 6 mths 
• Incidence >2x higher in Aboriginal infants 
• Routine data underestimates by ~30%
• Prematurity, chronic medical problems and 

timing of birth important risk factors
• 83% of RSV hospitalisations however 

are in otherwise healthy infants

Sarna, Determining the true incidence of seasonal RSV-confirmed 
hospitalizations in preterm and term infants in WA. Vaccine 2023; 
41:5216-20
Huong Le, unpublished data

• Recurrent viral-induced wheeze and asthma more 
common after infant RSV hospitalisation
• 11% hospitalised or treated in Emergency Dept. by 

5yrs

Sarna M et al. Open Forum Infect Dis. 2023 Oct; 10(10): ofad450 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10544950/


Maternal RSV vaccination maintains protective antibody levels to 6 
months

Simoes et al NEJM 2022; 
386:1615-1626 



Efficacy of RSV Vaccine in 
Pregnancy 

Global study recruited 7,386 healthy pregnant mothers
Safe, well tolerated and minimal reactogenicity



Maternal bivalent RSV vaccine safety
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Maternal Bivalent pre-F RSV vaccine efficacy 
(final)

• Vaccine well-tolerated with no safety concerns for vaccinated mothers and their newborns
• Approved by FDA registration in May 2023, EMA in Aug 2023, TGA  March 2024
• More than 1 million doses given in the USA with no safety concerns

Outcome  Vaccine Efficacy  (95% CI)
Over 3 months Over 6 months Over 12 months

Any Medically-attended RSV LRTI 57.6%
(31.1%, 74.6%)

49.2%
(31.4%, 62.8%)

40.2%*
(16.2 – 58.9%)

Severe Medically-attended RSV 
LRTI

82.4%
(57.5%, 93.9%)

70.0%
(50.6%, 82.5%)

N/A

Hospitalisations with RSV ALRTI 69.7%
(15.9 – 89.5%)

55.3%
(23.8 – 74.6%)

24.2%
(-11.1– 48.6%)

Any Medically-attended RSV RTI 41.7%
(21.8 – 56.9%)

37.9%
(25.2 – 48.5%)

N/A

Munjal RSVVW, Bombay Feb 2024
Kampmann et al. N Engl J Med 2023; 
388:1451-1464*



Potential Program Points to consider
• Timing of vaccination during pregnancy – variable recommendations

• Year-round vs seasonal Maternal RSV vaccination 
• Will improve coverage with year-round MV but seasonal may be more cost effective
• Variable RSV seasons in tropical vs temperate regions
• Co-administration with maternal pertussis boosters1 
•  no impact on RSV, TT, DT, pertussis toxin responses, lower FHA & PRN levels
• Timing of boosters uncertain (at least 2+ years)
• Use in national programs will be influenced by cost-effectiveness

• Now being considered for introduction in LMICs through GAVI
• Parental acceptance important

• 79.3% of future Australian reported acceptance of MV2

Europe 
(EMA)

USA (FDA) UK (MHRA) TGA ATAGI

Gestation 
(weeks)

24 to 36 32-36 28 - 36 24 -36 ?

1. Petersen JT et al J Infect Dis 2022; 
225:2077-86

2. Holland C. et al Acta Paediatrica 2024; 
00:1-9



Rationale for Maternal RSV vaccine
• Maternal vaccines: 

• Vaccinating pregnant women to protecting young infants through passive transfer of 
maternal antibodies during the last trimester

• Mothers more influenced by protection of baby than themselves
• Accepted strategy for the prevention of infant disease (pertussis, influenza, tetanus, 

COVID)
• Potential additional protection in upper respiratory tract through breast milk
• Provides active immunity in mother so also potential protection in future pregnancies
• Broader repertoire of antibodies against F-protein
• More amenable for use in LMICs

• Monoclonal antibodies
• Alternative or complementary to maternal vaccination strategy 
• Important in premature infants as reduced maternal IgG transfer 
• Able to target other groups including older at-risk infants
• Easier to administer as a seasonal dose
• Demonstrated high uptake and VE (82%) in Europe, being used in WA, Qld



Maternal Immunsiation Summary

• Maternal immunisation is a safe and effective way to protect 
young infants using  different vaccine platforms

• Interactions between maternal and infant pertussis vaccines 
need to be considered 

• Have we undersold the benefits of COVID vaccines?

• mRNA vaccines may be a solution for congenital CMV infection 
but will need to raise awareness for parents

• Group B Streptococcus and CMV vaccines also on the horizon

• Will be scheduling these vaccines if successful be an issue?

• Could combined influenza and COVID-19 vaccines be the 
answer?
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Progress in vaccine development to prevent congenital  
Cytomegalovirus infection

Stanley Plotkin

•cCMV prevalence estimated at 0.3% 
in Australia and 1 in 5 will have 
severe, life-altering health problems

 Munro SC, et al. J Clin Microbiol. 2005;43(9):4713-4718. 



Moderna’s CMV vaccine mRNA-1647 Phase 3 study in women aged 
16-40 years

• includes 6 mRNAs (five encode the pentamer, 
the 6th encodes for the gB antigen; total 100ug 
mRNA)

• Promising safety and immunogenicity results 
from Phase 2 study in health adults

• Enrolled over 7000 seronegative and 
seropositive women

• Receiving 3 vaccine doses of mRNA-1647 under 
0-1-6 mth schedule

• Follow-up 2.5 years for CMV illness and 
pregnancy

• Completed recruitment

• Results expected in 2026

• Potential for adolescent, pre-pregnancy or 
maternal vaccine


