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Influenza

1 in 10 influenza-associated 
admission to ICU were pregnancy

Pregnancy is an independent risk 
factor for severe disease

Kelly H et al Eurosurveillance 2009
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Influenza

Influenza vaccine protects the mother, the fetus and the baby:

Mahdi S et al, NEJM 2014

VE against maternal 
infection: 50% (15-71%)

VE against still-birth:                  
51% (16-71%)

Regan A et al, CID 2016 Mahdi S et al, NEJM 2014

VE against infant 
infection: 48% (11-70%)



Influenza

Coverage remains inadequate

• Recommended since 2000

• Funded since 2010

WA

*Unknown vaccination status excluded
McRae JE et al, MJA 2023



Influenza

Influenza vaccine protects the mother, the fetus
and the baby, but waning is a problem

Mahdi S et al, NEJM 2014



Pertussis

Pertussis remains an ever present risk

Marshall KS et al, CDI 2022



Pertussis

Maternal pertussis vaccine prevents 
infant disease and saves infant lives

Regan A et al. Pediatrics 2023 in press

Annette Regan/Hannah Moore #CDIC2023



Pertussis

Maternal pertussis vaccine prevents 
infant disease and saves infant lives



Pertussis

Coverage better than flu

• Recommended since 2013

• Funded through state                                                                                         
programs from 2015

• NIP program funded in 2018

WA

*Unknown vaccination status excluded
McRae JE et al, MJA 2023



Pertussis vs influenza

Numerous reasons for variable coverage

• Seasonal versus year round program

• Differential perception of risk by the mother – to mother and infant

• Provider attitudes vary, impacting on vaccine promotion and delivery

McRae JE et al, MJA 2023
Wiley KE et al, Qual Health Research 2015

Giles M et al, BMV Pregnancy Childbirth

No “one-size” fits all strategy
Strategies should be site specific, multifaceted, targeted at the                

existing barriers to maternal vaccine uptake, and heavily involve                
local stakeholders in the design and implementation of these strategies



COVID-19

COVID-19 is associated with poor maternal and infant outcomes                         

(240 studies; 293,152 pregnant women vs 2,903,149 non-pregnant women)*

*data predominantly from the pre-Omicron era
Allotey J et al. BMJ 2022

Compared with non-pregnant women with COVID-19

Outcome
Pregnant 
women

Comparator
Odds ratio 
(95% CI)

Mortality 242/122,222 5,252/2,138,726 1.48 (0.62;3.49)

ICU admission 912/118,403 11,513/1,908,957 2.61 (1.84;3.71)

Invasive vent 310/116/458 3,607,1,772,716 2.41 (2.13;2.71)

ECMO 19/30,694 122/432/623 3.71 (0.71;19.41)

Compared with pregnant women without COVID-19

Outcome COVID+ve COVID-ve
Odds ratio 
(95% CI)

Maternal mortality 47/11,362 37/411,126 6.09 (1.82;20.38)

ICU admission 447/12,957 1,962/459,359 5.41 (3.59; 8.14)

Preterm birth 1,306/12,076 26,068/436,964 1.57 (1.36; 1.81)

Still birth 76/9,338 1,397/414,139 1.81 (1.38; 2.37)

Neonatal death 16/3,153 28/9,263 2.35 (1.16; 4.76)

NICU admission 687/4,072 6,968/198,124 2.18 (1.46; 3.26)



COVID-19

A booster primary course of COVID-19 vaccines reduces complications

Villar J et al, Lancet 2023

All women: effectiveness 
against lab-confirmd

COVID-19

All women: effectiveness 
against moderate                 

COVID-19 symptoms

All women: effectiveness 
against severe COVID-19, 

ICU or death

Women with COVID-19: 
effectiveness against severe 

COVID-19, ICU or death

Outcome N VE (95%CI) N VE (95%CI) N VE (95%CI) N VE (95%CI)

Unvaccinated 632 0 (ref) 213 0 (ref) 85 0 (ref) 65 0 (ref)

Partially 
vaccinated

145 5% (0; 18) 41 26% (0; 46) 13 35% (0; 64) 9 33% (0; 67)

Completely 
vaccinated

535 9% (0; 18) 171 20% (1; 34) 36 48% (22; 65)
10

74% (48; 87)

Boostered
vaccination

233 30% (19-39) 71 48% (32; 61) 7 76% (47; 89) 2 91% (65; 98)



COVID-19

Severe COVID is rare in fully vaccinated 
pregnant women

Engjom H et al, Lancet Regional Health – Europe 202



COVID-19
Prabha  Andraweera #CDIC2023

0 doses 1 dose 2+ doses

COVID vaccine coverage in pregnancy (2022)
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RSV

- Kirah Allis

- Vanessa Richards

- Katherine 

Keiran

The most common reason post-delivery to 
interact with the hospital system

Immunisation Foundation of Australia: RSV and Me campaign



RSV

RSV Symposium at #CDIC2023. 18th July 2023



Summary

What’s old? With some new bits Influenza and pertussis

What’s not so old? COVID-19

What’s new? RSV

What are the challenges? Vaccine coverage and equity

What does the future hold? Group B streptococcus, CMV



Vaccine coverage and equity
Michelle Giles #CDIC2023



Vaccine coverage and equity
James Ward #CDIC2023



Vaccine coverage and equity

Significant variation in 
coverage requires attention



Vaccine coverage and equity
Matt Hobbs #CDIC2023
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Vaccine coverage and equity
Nusrat Homaira #CDIC2023

Proportion of women receiving pertussis vaccine (66.06%) higher compared to 
influenza vaccine (42.47%) and can be related to maternal risk perception

Prevalence of influenza vaccination 8% lower for women in the most disadvantaged 
SES category compared to those in highest category.

Also, prevalence of influenza vaccination 17% lower in women who had previous 
pregnancies

Childhood vaccine uptake (timeliness) affected by many of the same characteristics 
could be due to some consistent barriers for both maternal and infant vaccination



What more can be done?

Three models of care:

• Nurse-led immunisation service

• Standing order for midwife admin

• General practice model



What more can be done?

Three models of care:

• Nurse-led immunisation service

• Standing order for midwife admin

• General practice model

Improvement over time through all models

Most significant change was in hospitals which introduced standing orders



What more can be done?
Bianca Bullivant #CDIC2023



What more can be done?
Bianca Bullivant #CDIC2023



What more can be done?

Exploring nudges with a waiver



What more can be done?
Prabha  Andraweera #CDIC2023
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GBS

Goncalves BP et al, Lancet 2022



GBS

Goncalves BP et al, Lacnet 2022

Three doses (5ug, 10ug and 20ug) of the first hexavalent GBS vaccine with and without 
aluminum phosphate was safe, well tolerated and induced immune response to six GBS 

serotypes lasting at least 6 months



GBS

GBS-NN targeting the 6 members of the Alpha-like protein was found to be                            
well tolerated and highly immunogenic with two doses of 50ug in the presence of an 

adjuvant considered optimal



GBS

Limited local serotype data to inform GBS vaccine considerations

135 sterile isolates – PathWest laboratory

Isolate Characteristic Total (n=135)
Period 1, 

2004-2008
(n=44)

Period 2, 
2009-2015 

(n=43)

Period 3, 
2016-2020

(n=48)
p-value

Clonal Complex

1 30 (22.2%) 9 (20.5%) 11 (25.6%) 10 (20.8%) 0.813

12 13 (9.6%) 7 (15.9%) 4 (9.3%) 2 (4.2%) 0.162

17 34 (25.2%) 6 (13.6%) 9 (20.9%) 19 (39.6%) 0.012*

19 18 (13.3%) 7 (15.9%) 7 (16.3%) 4 (8.3%) 0.446

23 35 (25.9%) 12 (27.3%) 10 (23.3%) 13 (27.1%) 0.889

Singleton 5 (3.7%) 3 (6.8%) 2 (4.7%) 0 N/A

Capsular 
Polysaccharide 

Genotype

Ia 36 (26.7%) 13 (29.6%) 11 (25.6%) 12 (25%) 0.869

Ib 11 (8.2%) 6 (13.6%) 3 (7.0%) 2 (4.2%) 0.239

II 8 (5.9%) 3 (6.8%) 2 (4.7%) 3 (6.3%) 0.906

III 49 (36.3%) 10 (22.7%) 16 (37.2%) 23 (47.9%) 0.042*

IV 4 (3.0%) 0 1 (2.3%) 3 (6.3%) N/A

V 21 (15.6%) 10 (22.7%) 9 (20.9%) 2 (4.2%) 0.026*

VI-IX 6 (4.4%) 2 (4.6%) 1 (2.3%) 3 (6.3%) 0.662

Candidate vaccine 
coverage

Pfizer 
hexavalent

129 (95.6%) 42 (95.5%) 42 (97.7%) 45 (93.8%) 0.662

Isolate Characteristic Total (n=135)
Period 1 

2004-2008
(n=44)

Period 2 
2009-2015

(n=43)

Period 3
2016-2020

(n=48)
p-value

Surface protein 
genes

ALPCN
(BCA)

26 (19.3%) 12 (27.3%) 7 (16.3%) 7 (14.6%) 0.254

ALP1
(EPS)

32 (23.7%) 10 (22.7%) 10 (23.3%) 12 (25%) 0.964

ALP2/3N 23 (17.0%) 10 (22.7%) 8 (18.6%) 5 (10.4%) 0.275

RIB 53 (39.3%) 12 (27.3%) 18 (41.9%) 23 (47.9%) 0.118

Candidate 
vaccine 

coverage
Minervax NN 134 (99.3%) 44 (100%) 43 (100%) 47 (97.9%) N/A

Hilpipre G, Furfaro L, Porter M, Blyth CC, Yeoh DK et al. Submitted for publication



CMV



CMV
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