
Childhood 
immunisation
Australian Vaccinology Course Day 3

Prof. Nick Wood and Prof. Kristine Macartney

Emma Goeman

Lauren Dalton





Talk outline – Common provider and patient 
questions
» Are children are given too many vaccines which overwhelms their immune 

system?

» Is the new RSV vaccine and immunoglobulin safe and effective?

» Your questions

» Should I give a flu vaccine to healthy children?

» I’ve heard there is a new pneumococcal vaccine for infants, why?

» Should I give an early measles vaccine to a baby if they are travelling overseas?



“Children are 
given too many 

vaccines and 
this overwhelms 

their immune 
system?”

“I don’t want a 
combination 

vaccine”
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Highest incidence of many VPDs is in first few months of life
Spacing out vaccines delays critical protection needed for youngest infants
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Australia introduced universal PCV7 from 2005

PCV13 replaced PCV7  in 2011

3 doses at 2, 4, and 6 months (3 + 0 schedule)

2020: changed to 2+1 schedule (2,4 and 12 months)

Most cases < 6 months 
of age

Most cases < 6 months 
of age

Data from 2002-2014: Jayasinghe et al. https://doi.org/10.1093/cid/ciw720
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DTPa-HBV-IPV-Hib 

• acelluar pertussis component

• eg Infanrix hexa, Vaxelis

DTPw-HBV-IPV-Hib 

• ‘whole cell’ pertussis component

• eg Hexasil

"6 in one" 



Combination vaccine and concomitant vaccine schedules

Vaccine efficacy and 
immunogenicity assessment

Vaccine safety assessment



Example of concomitant 
vaccine trial with a 
combination vaccine

The Pediatric Infectious Disease Journal 42(1):p 66-73, January 
2023. | DOI: 10.1097/INF.0000000000003753

https://journals.lww.com/pidj/toc/2023/01000
https://journals.lww.com/pidj/toc/2023/01000
https://journals.lww.com/pidj/toc/2023/01000
https://journals.lww.com/pidj/toc/2023/01000


Monitoring the safety of multiple vaccines

Australia's vaccine safety surveillance
Page 
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PASSIVE

CLINICAL 

Management

Follow-up

ACTIVE

Data from 
Post marketing 
surveillance Scheduled 

vaccines includes
▪ MMR
▪ Meningococcal 

ACWY
▪ Pneumococcal

Additional vaccine
• Meningococcal 

B

Home | AusVaxSafety

https://ausvaxsafety.org.au/
https://ausvaxsafety.org.au/


Should we recommend 
co-administration of 
vaccines?

HCW and public need clear guidance 
on whether/receive to give multiple 
vaccines in at one visit

Some HCW and parents may express 
desire for separate visits/injections

Risks

No theoretical concerns with 
most vaccine combinations

EPI vaccines in children: 
shown in clinical trials and 
post-market data to be safe

Same or modestly higher 
proportion with short-lived 
mild adverse events

Benefits

Timely disease prevention

‘Spacing out’ vaccines 
means delayed or possibly 
missed doses = reduced 
protection

Fewer visits for families

More efficiency and less 
cost for unnecessary visits



Aren't multiple injections painful for the child?
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• While receiving multiple injections at once is painful, 
having to return for additional vaccines forces the child 
to experience pain on two visits. 

• It is better for the child to experience one moment of 
pain than pain on two separate days

• Researchers have found that children experience 
similar amounts of stress, as measured by secretion of 
a hormone called cortisol, whether they are getting 
one or two shots at the same visit.

Ramsay DS, Lewis M. Developmental changes in infant cortisol and behavioral response to inoculation. Child Dev. 1994;65(5):1491-150



Is the new RSV 
vaccine and 
immunoglobulin 
effective and safe?



NSW – Weekly notifications of RSV by date: 1 February 2024 – 9 August 2025

RSV immunisation update – NSW Health Immunisation Policy and Practice 
Workshop 19th August 2025

RSV is at a moderate level of activity and is decreasing 

respiratory-surveillance-20250809.pdf

https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf
https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf
https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf
https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf
https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf


Rates of RSV notifications per 100,000 population
Rates of RSV 
notifications have 
been decreasing in 
children <5 years and 
stable in other age 
groups 

respiratory-surveillance-20250809.pdf

https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf
https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf
https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf
https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf
https://www.health.nsw.gov.au/Infectious/covid-19/Documents/respiratory-surveillance-20250809.pdf


Bronchiolitis ED presentations and admissions over time



RSV prevention strategies

RSV immunisation update – NSW Health Immunisation Policy and Practice 
Workshop 19th August 2025

Immunisation 

Older adults
GSK- AREXVY (contains adjuvant AS01E) 

Pfizer- ABRYSVO  
Vaccines

Pregnant women
Pfizer – ABRYSVO

 
Vaccine

 

Infants
Sanofi – NIRSEVIMAB

Long-acting
Immunoglobulin



The infant RSV prevention 
experience so far
Uptake, effectiveness and safety

RSV immunisation update – NSW Health Immunisation Policy and Practice 
Workshop 19th August 2025
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Nirsevimab: Real world effectiveness: Galacia, Spain

RSV immunisation update – NSW Health Immunisation Policy and Practice 
Workshop 19th August 2025

Sept 2023: Spain introduced universal RSV prophylaxis to its national 
immunisation program for all infants born from 1 April 2023

Galicia (pop’n 2.7m) was the first region of the world to roll this out with 
immunisation targeting 3 groups

>12,000 immunised by mid-2024



Nirsevimab: Real world effectiveness: Hospitalisations, Galacia, Spain



Infant RSV prevention in Western Australia

Bloomfield, L.E., Pingault, N.V., Foong, R.E., French, S., Morgan, J.-A., Wadia, U., Moore, H.C., Blyth, C.C., Richmond, P.C., Armstrong, P.K. and Effler, P.V. (2025), Nirsevimab immunisation 
of infants and respiratory syncytial virus (RSV)-associated hospitalisations, Western Australia, 2024: a population-based analysis. Med J Aust, 222: 568-
570. https://doi.org/10.5694/mja2.52655

• 71% coverage with 
nirsevimab Apr – Sept 2024

• 57% reduction in RSV-
associated hospitalisations 
(NNT 43)

• Estimated $6.2-6.9m 
savings

https://doi.org/10.5694/mja2.52655


Infant RSV prevention in Qld

https://www.health.qld.gov.au/__data/assets/pdf_file/0026/1334654/ari-surveillance-report.pdf Page 
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RSV surveillance via PAEDS (8 tertiary hospitals) – National data 2024 vs 2025

PAEDS Flucan confidential data
Page 
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RSV surveillance via PAEDS – National data in 2025

PAEDS/Flucan confidential data
Page 
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Is this the impact of nirsevimab in high risk children up to 24 mo of age?



Real world effectiveness of maternal RSV vaccine

Lancet Child Adolesc Health 2025; 9: 655–62

EFFECTIVENESS OF MATERNAL VACCINATION – NEED RECENT PUBLICATIONS

The adjusted VE of maternal RSVpreF for preventing infant hospitalisation was: 

• 58% (95% CI 28–75) for infants whose mothers were vaccinated any time pre-delivery 

• 72% (95% CI 48–85) for infants whose mothers were vaccinated more than 14 days 
before delivery (39 [11%] 357 RSV-positive cases vs 43 [33%] 129 RSV-negative 
controls).



Safety of nirsevimab:

Pre-licensure information (median age at randomisation 2 – 4 months):

• low rate of fever, rash; rare hypersensitivity

Observed cohort of 103 preterm (28-35 week) infants in Chile:
• BW range 1092 to 2133 g; median age at immunization was 3 days [2–8]
• No anaphylaxis, seizures or local AE were reported
• 16.5% systemic side effects: 8 x fever (7.8 %), 9 x apnea (8.7 %), one infant 

experiencing both; mild self limiting.
Mankad, V.S.; Leach, A.; Chang, Y.; Wählby Hamrén, U.; Kiazand, A.; Kubiak, R.J.; Takas, T.; Villafana, T.; Shroff, M. Comprehensive Summary of Safety Data on Nirsevimab in Infants and Children from All Pivotal Randomized Clinical Trials. Pathogens 2024, 
13, 503. https://doi.org/ 10.3390/pathogens13060503

Izquierdo G, Villena R, Cabrera C, Albornoz J, Hueichao N, Guerra C, Torres JP. Safety of timely immunization with nirsevimab in hospitalized preterm infants. Vaccine. 2025 Aug 15;63:127591. doi: 10.1016/j.vaccine.2025.127591. Epub ahead of print. PMID: 
40818313.



AusVaxSafety RSV vaccine safety data – 29 February 2024 – 31 July 2025

RSV immunisation update – NSW Health Immunisation Policy and Practice 
Workshop 19th August 2025

RSV vaccines | AusVaxSafety

https://ausvaxsafety.org.au/vaccine-safety-data/rsv-vaccines
https://ausvaxsafety.org.au/vaccine-safety-data/rsv-vaccines


Abrysvo RSV vaccine safety data – pregnant participants

RSV immunisation update – NSW Health Immunisation Policy and Practice 
Workshop 19th August 2025

Medical attendance: Fewer than 1% if people who 
received a vaccine along or with another vaccine 
reported seeing a doctor or presenting to ED



What happens in the second RSV season for children who 
received mAB in their first year?

RSV immunisation update – NSW Health Immunisation Policy and Practice 
Workshop 19th August 2025

Dagan R, Hammitt LL, Seoane Nuñez B, Baca Cots M, Bosheva M, Madhi SA, Muller WJ, Zar HJ, Chang Y, Currie A, Grenham A, Shroff M, Takas T, Mankad VS, Leach A, Villafana T. Infants Rec eiving a Single Dose of Nirsevimab to 
Prevent RSV Do Not Have Evidence of Enhanced Disease in Their Second RSV Season. J Pediatric Infect Dis Soc. 2024 Feb 26;13(2):144-147. doi: 10.1093/jpids/piad113. PMID: 38219024; PMCID: PMC10896255.



“How safe and 
effective are flu 
vaccines for 
children?”



10/09/2025

Influenza vaccine (IIV or LAIV) reduces the risk of medically attended 
influenza, ED visits or hospitalisations 

for influenza by ~50% in children

(including children with underlying risk factors)



Influenza hospitalisation rate in pre-schoolers as high as 75+

10/09/2025

Australian hospitalisations First Nations children – NZ, Australia, Canada

5 + fold higher risk of disease

Overall influenza-associated hospitalisation rate ratios (HRR) for Indigenous 

populations compared with a benchmark population by country.
https://doi.org/10.1371/journal.pgph.0001294.g002

Department of Health and Aged Care | Australian vaccine preventable disease 
epidemiological review series: Influenza 2006 to 2015 Jean Li-Kim-Moy, Jiehui Kevin Yin, 
Cyra Patel, Frank H Beard, Clayton Chiu, Kristine K Macartney, Peter B McIntyre

https://doi.org/10.1371/journal.pgph.0001294.g002
https://www1.health.gov.au/internet/main/publishing.nsf/Content/cda-cdi4004f.htm
https://www1.health.gov.au/internet/main/publishing.nsf/Content/cda-cdi4004f.htm


Safety of 2025 influenza vaccines in children aged 6 months to 5 years

www.ausvaxsafety.org 34

N=2731 surveys



Would an 
intranasal 
vaccine increase 
uptake?

Childhood 
influenza 
vaccination 
barriers in 
Australia – key 
findings summary 
| NCIRS

https://ncirs.org.au/childhood-influenza-vaccination-barriers-australia-key-findings-summary
https://ncirs.org.au/childhood-influenza-vaccination-barriers-australia-key-findings-summary
https://ncirs.org.au/childhood-influenza-vaccination-barriers-australia-key-findings-summary
https://ncirs.org.au/childhood-influenza-vaccination-barriers-australia-key-findings-summary
https://ncirs.org.au/childhood-influenza-vaccination-barriers-australia-key-findings-summary
https://ncirs.org.au/childhood-influenza-vaccination-barriers-australia-key-findings-summary
https://ncirs.org.au/childhood-influenza-vaccination-barriers-australia-key-findings-summary
https://ncirs.org.au/childhood-influenza-vaccination-barriers-australia-key-findings-summary
https://ncirs.org.au/childhood-influenza-vaccination-barriers-australia-key-findings-summary


“I heard there is a 
new pneumococcal 
vaccine for infants, 
why?”



Pneumococcal disease in Australia

2,380 notifications of 
invasive pneumococcal 

disease in 2024, 
highest number 

reported in 20 years

Number of notifications 
was 5% higher than 

2023 and 22% 
higher than in 2022

Most cases were in 
adults aged 65 years 

and older and children 
aged 0 to 4 years.

ATAGI 2024 annual statement on immunisation – August 2024

Serotypes (2023)

Most frequently reported serotypes
<5 years: serotype 3 (24%) and serotype 33F (9.1%) 
>5 years: serotype 3 (17%) and serotype 22F (9.4%)

Vaccines

Serotype 3, 22F and 33F are contained in the higher-valency 
vaccines, 15vPCV and 20vPCV, 

Only ST3 is contained in NIP funded 13vPCV.

https://www.health.gov.au/sites/default/files/2024-09/australian-technical-advisory-group-on-immunisation-atagi-annual-statement-on-immunisation-2024.pdf
https://www.health.gov.au/sites/default/files/2024-09/australian-technical-advisory-group-on-immunisation-atagi-annual-statement-on-immunisation-2024.pdf
https://www.health.gov.au/sites/default/files/2024-09/australian-technical-advisory-group-on-immunisation-atagi-annual-statement-on-immunisation-2024.pdf


• In mid-2018, the Australian 13vPCV schedule changed from 3+0 to 
2+1, moving the third dose to 12 months of age to address increasing 
breakthrough cases of invasive pneumococcal disease (IPD), mainly  
in children aged >12 months.

Observed compared to expected IPD rate (excl ST3) 
was 51.7% lower

Impact of successive PCV programs:
large declines in VT disease + some increase in NVTs

Jayasinghe S (2024) Microbiology Australia 45(4), 179–183.

IPD Incidence rates (per 100,000) in children aged <5 years in Australia by vaccine serotype 
categories, 2002–2022



Pneumococcal vaccine changes in 
children: September 2025

IPD vaccine serotype percentages in non-First Nations children without risk conditions aged <5 years, 2017-2023

In 2022-2023
• Residual 13vPCV types (excl. ST3) responsible for ~15% of IPD
• Additional STs in 20vPCV (i.e. 20v-non13v) account for ~ 30% of cases

Updated pneumococcal schedule advice

Switch from PCV13 to PCV20

(and removal of PPV 23)

Maintain ‘2+ 1’ schedule (2, 4 and 12mo )

in most children

All Aboriginal and Torres Strait Islander children 
should receive 4 doses (2,4,6, and12 mo) 

Across all states and territories

All medically at risk children – 4 doses



APEC August 2025 4019 July 2025      I



“Can I give first 
dose of MMR 
vaccine early?”





Measles burden globally and in Australia



Transfer of measles antibody from mothers to babies

https://doi.org/10.1016/j.jinf.2025.106531



Why not give MMR vaccine before 12 months of 
age to all infants?

R

Pooled estimates of vaccine effectiveness 
for MCV1 in infants vaccinated <9 months 
old was 51% (95% CI –44 to 83) compared 
with a vaccine effectiveness of 83% (76 to 
88%) for infants aged 9 months or older at 
vaccination.

Immunogenicity, effectiveness, and safety of measles vaccination in infants younger than 9 months: a systematic review and me ta-analysis - PMC

https://pmc.ncbi.nlm.nih.gov/articles/PMC6838664/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6838664/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6838664/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6838664/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6838664/
https://pmc.ncbi.nlm.nih.gov/articles/PMC6838664/


Concerns about long term waning from early MCV

ATAGI #114 Measles rapid review

• MMR at 6-8m + routine 14m vs MMR at 9-12m + routine 14m vs control at 14m only.

• Immunogenicity measured prior to routine 14m, after 14m dose, + 1 year, + 3 years.

Prospective cohort study Netherlands during 2013-2014 measles outbreak (n=79)

14 August 2025      I46

• Robust early immune response

• Slightly lower nAb levels in early 
vaccinated groups despite single 
control group dose

• More substantial declines by 4 
years of age.

• 11.1% of 6-8m group had levels 
below correlate of protection (0.12 
mIU/mL PRNT)

• Further study required to confirm 
results



However MMR vaccine can be given earlier when....

• Children as young as 6 months of age can receive MMR vaccine in certain 
circumstances, including travel to highly endemic areas and during outbreaks

• If an infant receives MMR vaccine at <11 months of age, they still need to also 
receive the 2 recommended vaccine doses at ≥12 months of age at 12 and 18 
months.

https://immunisationhandbook.health.gov.au/technical-terms#endemic


Is there any easy 
way to calculate 
catch-up 
immunisations?



National Immunisation Catch-up Calculator

https://immunisationhandbook.health.gov.au/catch-up-calculator/calculator

Available for infants, children and adolescents aged under 20 years

Option to select if the person identifies as Aboriginal or Torres Strait Islander

Option for identifying people with one or more medical at-risk conditions

Include vaccines received overseas

State/Territory specific

Low-birth weight and pre-term infants

Selections for functional asplenia, anatomical asplenia or splenectomy



Resources

50

https://www.cdc.gov/vaccine-safety/about/multiples.html

Giving multiple vaccine injections at the same visit | Administration of 
vaccines | The Australian Immunisation Handbook (health.gov.au)

https://ncirs.org.au/sites/default/files/2023-11/Co-administration%20of%20vaccines%20for%20adults_November%202023_0.pdf

https://immunisationhandbook.health.gov.au/contents/vaccination-procedures/administration-of-vaccines#giving-multiple-vaccine-injections-at-the-same-visit
https://immunisationhandbook.health.gov.au/contents/vaccination-procedures/administration-of-vaccines#giving-multiple-vaccine-injections-at-the-same-visit


Time for 
discussion

RSV immunisation update – NSW Health Immunisation Policy and Practice 
Workshop 19th August 2025
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