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▪ Measuring the impact of vaccination 

▪ Measuring disease burden

▪ Pre vaccine introduction

▪ Post vaccine introduction
 

▪ Measuring vaccine effectiveness 



Talk Structure 
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• Vaccine coverage 

• Surveillance data 

• Disease burden measures  
• Importance of severity  

• Vaccine/study specific: long term maintenance   

• Impact measures 
• Before-after: importance of baseline data 

• Study designs using disease and coverage data 

• Examples

  

https://terrance.who.int/mediacentre/data/sage/SAGE_Docs_Ppt_Oct2019/8_session_immunization_data/Oct2019_s

ession8_SAGE-Data_WGreport.pdf

https://terrance.who.int/mediacentre/data/sage/SAGE_Docs_Ppt_Oct2019/8_session_immunization_data/Oct2019_session8_SAGE-Data_WGreport.pdf
https://terrance.who.int/mediacentre/data/sage/SAGE_Docs_Ppt_Oct2019/8_session_immunization_data/Oct2019_session8_SAGE-Data_WGreport.pdf
https://terrance.who.int/mediacentre/data/sage/SAGE_Docs_Ppt_Oct2019/8_session_immunization_data/Oct2019_session8_SAGE-Data_WGreport.pdf
https://terrance.who.int/mediacentre/data/sage/SAGE_Docs_Ppt_Oct2019/8_session_immunization_data/Oct2019_session8_SAGE-Data_WGreport.pdf


Immunisation Registers – AIR in Australia and NZ
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▪ All age (2016) ACIR 1995                                           All age (2023)  NIR 2005 

▪ Date of vaccination     + ethnicity and deprivation score

▪ Date of birth 

▪ Indigenous status

▪ Area of residence

▪ Pregnancy status



Routine data – notifications, hospitalisations, deaths

https://www.aihw.gov.au/getmedia/0f45e2f7-016f-4bf0-a1a2-91a515888967/aihw-phe-236_vpd-in-australia_2025.pdf
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https://www.aihw.gov.au/getmedia/0f45e2f7-016f-4bf0-a1a2-91a515888967/aihw-phe-236_vpd-in-australia_2025.pdf
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Disease burden measures 1 

invasive bacterial diseases – Hib was simple  
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Haem influenzae Strep pneumoniae Meningococcus 

▪ Most < 5 years

▪ Blood culture routine

▪ Most + blood cultures

▪ One serotype -b

▪ All ages

▪ Blood culture less 

     common

▪ Non bact pneumonia

▪ Otitis media 
▪ Many serotypes 

  

▪ All ages

▪ Cultures often neg

▪ PCR

▪ Multiple serotypes 

Laboratory networks and reference laboratories needed



Disease burden measures 2 

Respiratory infections   
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Pertussis Influenza RSV 

▪ Culture often neg

▪ Infant disease

▪ Testing practices 

▪ PCR

▪ Typing not important  

▪ Testing practices 

▪ PCR

▪ Typing important

  

▪ Infants

▪ PCR

▪ Typing not important

High testing + mandatory laboratory notification in Australia 



PCR testing for influenza and pertussis – 

Australia

2007
2007



Disease burden measures 3 

New surveillance measures needed    
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HPV Rotavirus Varicella 

▪ No culture

▪ Cervical smears 

▪ PCR

▪ Typing important  

▪ No culture 

▪ Ag         PCR 

▪ Hospitalised cases

▪ Typing not important

  

▪ Seldom tested 

▪ Not reported 

▪ Hospitalised cases

▪ Zoster

Limited role for disease notification data 
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Disease burden measures 3 

New surveillance measures needed 

Testing

Testing 

Testing



Severity and 
Vaccine Probe studies 
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AustraliaWorldwide

600,000 deaths

2.3 million hospitalisations

24 million outpatient 
visits 

114 million 

episodes

1 death

10,000 hospitalisations (1 in 27)

70,000 – 155,000 outpatient visits

               (1:2 – 1:5)

total episodes 
1.2 per child

Rotavirus disease pyramid 



Influenza burden pyramid – NZ              project 

1,000,000 people over one season

•Serosurvey: 32% influenza seroC

•Of infected:

-24% influenza-like illness (ILI)

•Of infected with PCR confirmed influenza:

-26% visited a GPFlu infection 
319,000 (32% of total population)

Flu GP visits 

5,919 (1:62 infected)

Flu Hospitalization 

639 (1 in 510 infected)

Flu ICU 

26 (1 in 13,000)

Flu

Death 

8 (1 in 40,000)

 

ICU cases best ascertained 
• criteria for ICU care uniform

• almost all tested 

Huang et al SHIVERS cohort study  JID 2019; 209:347 



% vacc 

( + Flu PCR)

% vacc 

(- Flu PCR)  

VE (95% CI) 

Hospitalised,         

no ICU

45% 60% 37% (23-48)

ICU admission 22% 53% 82% (45-94) 



Incidence per million of ICU admission 
NSW COVID-19 2021 (1) vs Pandemic Flu H1N1 2009 (2)
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1. NSW COVID-19 surveillance Jun-Oct 2021 
2. H1N1 influenza NEJM 2009; 361: 1925-1934



Pneumonia severity and vaccine efficacy

 - Hib Gambia RCT

Infants in Gambia Hib vaccine pneumonia trial  Mulholland Lancet 1997 Page 16

Clinical 

pneumonia 

526V, 570 C

CXR abnormality 

259V, 286C

Lobar pneumonia 

CXR 61 V, 72 C

Require oxygen 18 V, 28 C

Vaccine efficacy

Cases; VE (95% CI)

44; 8% (4-18)

- 27; 22% (2-39) 

- 11; 15% (21-41)

- 10; 36% (21-67)

100

50

13

5



When high quality lab facilities are not available: 

The vaccine probe approach



Lombok - 2
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Efficacy, effectiveness, herd immunity and impact 

• Efficacy = direct protection to an individual - from a clinical trial 

• Effectiveness = direct protection in the field - post vaccine introduction 

• Herd immunity = indirect effect due to reduced disease transmission

• Impact = population level effect of a vaccination programme 

• disease trends 

• disease + vaccine coverage 

19



Measuring vaccine impact 



Measles deaths

Australia 1910 -2022
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Pertussis deaths

 – Australia 1910 -2022



Lancet Inf Dis February 2016



Bacterial VPDs – high case fatality – Australia 



“Disappear‐o‐gram” – Hib disease 



Care with interpreting trends 
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Meningitis B epidemic NZ 1997 - 2004
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Notified meningococcal disease by serogroup 1995-2015 - NZ 
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3.7 x higher incidence in unvaccinated 

Estimated VE = 73% 



Divergent findings about waning pertussis VE 1 – 3 yrs of age

Page 29
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Same methodology 

Same vaccine 

? Milder cases in Aust

Divergent findings about waning pertussis VE 1 – 3 yrs of age



Vaccine-Preventable Disease Incidence
vs 

Vaccine Effectiveness 
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Rotavirus vaccine impact: Malawi and South Africa

Malawi South Africa

Severe Rota 

          VE  VPDI reduction
Malawi:          49% - 3.9

South Africa:  77% - 2.5

All gastroenteritis 
       VE                        VPDI reduction

Malawi:          25% - 6.0 

South Africa:  44% - 2.9

32

Madhi et al Severe NEJM 2010 
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Broader 

Frameworks
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