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• Why do we measure vaccine effectiveness?

• How can we use data-linkage to do this efficiently in 
Australia?

• Examples of how this has been applied for COVID-19
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Clinical trials provide evidence on efficacy and 
safety of vaccines to enable vaccine registration

BUT

- may exclude certain populations

- lack power for severe disease endpoints

- insufficient duration of follow-up

- pathogen (antigen) may evolve

- not designed to compare different vaccines

Could design new trials to address these issues 
but $$$$

Vaccine effectiveness which measures 
performance of vaccine in the field can be used

Why do we measure vaccine effectiveness?



COVID-19 case rates compared to vaccine uptake during 2021*
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*To November 2021
Communicable Diseases Intelligence 2022 - COVID-19 Australia: Epidemiology Report 57 - Reporting period ending 16 January 2022 (health.gov.au)
COVID-19 vaccine rollout update – 31 January 2022 (health.gov.au)



Linked data required for vaccine effectiveness studies

5DD Month YYYY      I

Different epidemiological study 
designs enable estimates to be made 
with more limited data

Linkage is not necessary but can be 
more efficient and more generalisable 

• Case-control studies

• e-Medical records

 

Key data

Population
(incl socio-

demographic 
data) 

Disease 
notifications

Vaccination Hospitalisations

Mortality

Testing



Data linkage process in Australia

• Data from different sources and custodians

• Does it require ethics

Governance and ethics

Need a unique ID in each of the separate data sources

Number or combination of name, DoB, sex, number 

For privacy protection, data linkage is typically conducted in a sequence

• Splitting

• Linking

• Integration

• Research

Practical process

Data Data custodian Use

Hospital data Health district; state 
health department

Provision of healthcare, 
statistics/reporting

Australian 
Immunisation 
Register

Commonwealth 
Department of Health 
and Aged Care

Governed by Australian 
Immunisation Register Act 2015; 
Recording of immunisation 
events, provision of healthcare, 
research



Data linkage process in Australia

1. Splitting 2. Linking
Probabilistic, 

deterministic, 

clerical review

3. Integration 4. Research

NSW Centre for Health Record Linkage



COVID-19 case rates compared to vaccine uptake during 2021*
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*To November 2021
Communicable Diseases Intelligence 2022 - COVID-19 Australia: Epidemiology Report 57 - Reporting period ending 16 January 2022 (health.gov.au)
COVID-19 vaccine rollout update – 31 January 2022 (health.gov.au)



COVID-19 cases linked to vaccine register data in NSW, 2021
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e 9https://www.health.nsw.gov.au/Infectious/covid-19/Documents/in-focus/covid-19-vaccination-case-surveillance-051121.pdf



Comparative effectiveness of different COVID-19 vaccines 
against COVID-19 notification, March – May 2022 in NSW

https://pubmed.ncbi.nlm.nih.gov/37524631/

Limitations of observational studies: insufficient power for hospitalisation outcomes, potential confounders 

Infection more likely →



• All text and objects on the 
slide are editable.

• Click into the textbox and 
type over the “dummy 
text”. 

• To replace an icon, delete 
the current icon, copy and 
paste the correct icon  
that you need and move 
into the correct place.

• These diagrams are not 
SmartArt and you cannot 
add/delete segments with 
a button.

• Adding or removing 
graphic elements need to 
be done manually.

• It is recommended to 
search for the diagram 
that best matches your 
content and replace the 
icons and text.

• To change the colours of 
an object on the page > go 
to the Shape Format tab > 
click the Shape Fill 
dropdown and select a 
colour from the Theme 
Colours. Alternatively, use 
the format painter.

• Certain diagrams have 
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Group an existing 
segment and then copy 
and paste it and move it 
into the correct position.
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Methods:
- Used AIR-PLIDA 
- Survival analysis
- 65+ years
- Certified deaths
- Time-varying vaccination
- Adjusted for confounders

- Repeat in different waves: 
- B.A.1/2 (1 Jan 2022 – 31 May 2022)*;
- B.A.4/5 (1 June 2022 – 30 Nov 2022)*;
- B.A.2.75, X’s (1 Nov 2022 – 31 May 2023)**
- XB, XBB (1 March 2023 – 30 Sept 2023) 
- XB, XBB, EG.5 (1 Aug 2023 – 28 Feb 2024)*** 
- JN.1, KP3 (01 Mar 2024 – 30 Nov 2024) 
- XEC, KP.3.1.1 (01 Dec 2024 – 15 May 2025) Aged care 

data
*https://www.thelancet.com/pdfs/journals/lanwpc/PIIS2666-6065(23)00246-8.pdf
**https://pmc.ncbi.nlm.nih.gov/articles/PMC10668254/
***https://pubmed.ncbi.nlm.nih.gov/40703004/

Using national linked data to estimate 
COVID-19 vaccine effectiveness against 
COVID-19 mortality

PLIDA



COVID-19 vaccine 
effectiveness- 
against mortality 
by dose, time 
since receipt 
2022

Age 65+ years
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Vaccine effectiveness adjusted for age, 
sex, jurisdiction, household income, co-
morbidities, GP visits, 2022 flu vaccine 
receipt

https://www.thelancet.com/pdfs/journals/lanwpc/PIIS2666-6065(23)00246-8.pdf



COVID-19 mortality rates due to COVID-19
 for 65+ years population, Jan 2022 to May 2025

* Using booster more than a year ago as the reference 

VE
93.5%

rVE*
64.6%

rVE*
74.7%

rVE*
34.7%

rVE*
47.7%

0.929

0.490

0.298

0.171
0.127

0.096
0.0510.061 0.077

0.047 0.036 0.018
0.051

0.016
0.000

0.100

0.200

0.300

0.400

0.500

0.600

0.700

0.800

0.900

1.000

1 Jan - 31 May 22
(Ancestral - dose3)

1 Jun - 30 Nov 22
(Ancestral - dose4)

1 Nov - 28 Feb 23
(Ancestr. booster

combined)

1 Mar - 30 Sep 23
(bival. booster)

1 Aug 23 - 28 Feb 24
(XBB booster)

1 Mar - 30 Nov 24 (Any
booster)

1 Dec 24 - 15 May 25
(JN.1 Booster)

Ra
te

s 
pe

r 1
00

 p
er

so
n 

ye
ar

s

Unvaccinated  8-90 days (Time since last vaccine)

VE
84.3%

VE
77.4%

XB, XBB, EG5             JN.1, KP.3          XEC, KP.3.1.1



Summary
• Vaccine effectiveness studies are important as part of monitoring of vaccine 

programs following implementation. 

•  Data linkage can be a powerful tool to bring together data that gives insights 
needed to assess vaccine effectiveness and impact to inform policy

• Australia has good core datasets and the capacity to undertake data linkage of 
these, but timeliness of data is key to unlocking potential for policy and program 
support

• Appropriate epidemiological study designs need to be used to monitor vaccine 
effectiveness and program impact

• Detailed monitoring of COVID-19 vaccine impact throughout pandemic has been 
possible through having individual level linked data
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Questions
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