
www.health.gov.au 

Pull quote 

Measuring the impact 

of the HPV vaccination 

program in Australia 
Associate Professor Michelle Giles 

Australian Technical Advisory Group on Immunisation 



ÅGlobal perspective 

ÅAustraliaôs position and role in the region 

ÅHPV vaccination programs- where are we at? 

ÅCervical cancer screening 

ÅData collection and register systems 

ÅData linkage 

ÅEvaluations (including modelling) 

 



Global and regional burden of  
cancers caused by HPV 

ÅBurden, incidence and mortality 
ÅSource of data: IARC 

ÅNew cases (2018) 569,571 cervix (100% HPV attributable) 

ÅAll HPV attributable related cancers though (eg vulva, penis, anus) 684,068 in 
2018 

Å6 WHO regions: SEARO (incidence 15.8) and WPRO (incidence 10.7) account 
for 53% of global burden  of cervical cancer (globally 13.1/100,000 women) 

ÅTotal deaths 311,365 globally in 2018; SEARO (account for 30.8% of deaths) and 
WPRO (20.5%) account for 51% of global deaths 

ÅMortality rate globally 6.9/100,000 

ÅOverall cervical cancer is the 5th most common cancer, 4th most common type of 
cancer causing death among women (after breast, colorectal, lung) 

 



WHO 2017 HPV vaccine position paper 

ÅHPV should be included in national immunization programmes 

ÅHPV vaccines should be introduced as part of a coordinated 
and comprehensive strategy to prevent cervical cancer 

ÅPrimary prevention : HPV vaccine, education: delay age first intercourse, 
condoms 

ÅSecondary prevention: screening , early diagnosis 

ÅTertiary prevention: treatment 

ÅTarget population girls aged 9-14 prior to sexual debut 

ÅTargeting multiple age cohorts eg 9-18 would result in faster 
and greater population impact  

 



May 2018 the WHO Director General 
called to eliminate cervical cancer 

ÅDraft strategy towards elimination of cervical cancer 
ÅVision: a world without cervical cancer 

ÅThreshold: all countries reach <4 cases/100,000 

Å2030 control targets 



Current status of HPV vaccine 
introduction globally 
Å100 countries have introduced HPV vaccination 

ÅSome national roll outs, some pilot  
ÅOnly cover one third of girls globally (goal 90%) 

ÅProportions differ according to region and income level 

ÅChallenges 
ÅHPV vaccine introduced in 52% of countries but access in highest burden 

countries is lagging eg Indonesia, Philippines 
ÅGlobal vaccine shortage 
ÅPrice variation 
ÅAnti-vaccination groups and preparedness 
ÅAdvocacy and awareness programmes to maintain demand 
ÅDespite NITAG recommendations resource allocation lagging as is political 

will 

 



ÅOne of the lowest rates of cervical cancer incidence and mortality in the 

world 

 

ÅPredominantly occurs now in unscreened or under screened women 

 

ÅIndigenous women have >double the risk of developing cervical cancer 

and >5X mortality rate c.f. non-indigenous 

 
 



ÅNational Cervical Screening Program (NCSP) established in 1991. 

ÅThe NCSP aims to reduce morbidity and mortality from cervical cancer in 

a cost effective manner through an organised approach to screening 

ÅInitially recommended two yearly conventional cytology tests for women 

aged 18 to 69 years 

ÅIn December 2017, moved to five yearly primary HPV testing with liquid 

based cytology triage. 

ÅDelivered through primary healthcare, subsidised by Government funding 

ÅA population based register supports the collection of screening histories 

and sends invitations and reminders for screening and clinical follow-up 
 



Impact of the NCSP 

Participation  

2 yearly - 57% 

3 yearly - 70% 

5 yearly - 83% 

Incidence   

6.8 per 100,000 

Mortality  

1.7 per 100,000 
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Opportunistic 

screening 

Organised 

screening: 

Plateau phase 

Organised 

screening: 

substantial decline 

in incidence (and 

mortality) 

Introduction of the National 

Cervical Screening Program 

Since commencement there has been a 50% reduction in incidence and mortality 



Cervical Cancer Prevention in Australia - vaccination 

ÅAustralia was the first country to implement a fully funded National HPV Vaccination 

Programme 

ÅFree human papillomavirus (HPV) vaccines are provided through the National 

Immunisation Program (NIP) to adolescent females and males, aged 12 to 13 years  

ÅCommenced in 2007 for girls and expanded in 2013 to include boys 

ÅDelivered via a school based program to adolescents 

ÅCatch up program available up to 19 years of age through General Practice and other 

vaccination providers 

ÅIn 2018, Australia switched from using the 4-valent Gardasil vaccine to using the 9-

valent Gardasil 9 vaccine, the schedule was reduced from 3 doses to 2  

ÅRegister supports the collection of HPV vaccination history and sends reminders 

 



Timeline of cervical cancer prevention 
program 

Cervical 
cancer 

screening 

HPV 
vaccine 
(girls 12-

13) 

HPV 
vaccine 

(boys 12-
13) 

HPV 
PCR 

replaced 
cytology 

4val 
replaced 
with 9val 
(2 doses) 

1991 

2007 

2013 

2017 

2018 



Cervical Cancer Prevention in Australia - vaccination 

ÅHPV immunisation coverage rates in 2017:  

ü80.2% of girls and 75.9% of males aged 15 years fully vaccinated. 

ÅFrom 2007 to 2017, among Australian-born women and heterosexual men aged 21 

years or younger attending sexual health clinics, there has been a 96 and 88% per 

cent reduction, respectively in genital warts.   

ÅHigh grade cervical abnormalities have also declined, with detection rates declining 

between 2006 and 2016 by 70 per cent in women aged 20 years or younger, and 47 

per cent in women aged 20ï24 years. 

ÅEvaluation of HPV vaccination in Australian completed in 2014. 

 



Evaluation of the HPV vaccination program 

Evaluation Methodology Outcome 

Process ï program 

implementation 

Interviews: online survey and semi-

structured telephone interviews 

Å Successful implementation 

Å Short lead time to implement 

ÅCommunity concerns regarding 

safety 

Vaccination Coverage Number of doses notified divided by 

estimated resident population 

Å School coverage 83/78/70% for 

doses 1/2/3 (girls only) 

Adverse Events Following 

Immunisation 

Passive Surveillance notification 

through the Adverse Drug Reaction 

System (ADRS)  

Å 2,460 AEFIs reported between 1 

April 2007 and 30 June 2013 

Å Headache, nausea, dizziness 

Å 7% Serious AEFI, no deaths 

Disease Impact: high-

grade cervical 

abnormalities and 

anogenital warts 

Ecologic design ï pre-vaccination 

compared to post vaccination using 

screening outcomes and 

hospitalisation data 

ÅDecline in rates of high grade 

abnormalities and anogenital 

warts in females < 20 years over 

time 

2014. Evaluation of the National HPV Vaccination Program Final Report. National 

Centre for Immunisation Research and Evaluation. Accessed at: 

http://www.ncirs.org.au/our-work/program-evaluation  

http://www.ncirs.org.au/our-work/program-evaluation
http://www.ncirs.org.au/our-work/program-evaluation
http://www.ncirs.org.au/our-work/program-evaluation
http://www.ncirs.org.au/our-work/program-evaluation
http://www.ncirs.org.au/our-work/program-evaluation


Process Evaluation 

ÅSurvey and interviews covered the following areas 

ÅStakeholders experience with implementation including 

ÅCommunication and resources 

ÅProgram planning and rollout 

ÅService delivery 

ÅData collection and reporting 

ÅStrengths and challenges 

ÅRecommendations for future National Immunisation Programs 

ÅNational cervical screening program managers completed an online survey 

about their organisations involvement in the HPV program and impact of 

program on activities 



Key findings 

ÅMajor challenge for the program was initial acceptance by 

community and parents 

ÅEffective consent strategies were central to the success of the 

program 

ÅEarly apprehension seen with the female program not seen with the 

male program 

ÅIt was ómore acceptableô to promote an ñSTI vaccineò for adolescent 

males than for females 

ÅGender neutral increased the programôs acceptibility 



Coverage 

ÅFemales only (males introduced in 2013, evaluation 2014) 

ÅNumber of doses notified/estimated resident population for females 

ÅNumber of doses (as recorded on the National HPV Vaccination Program 

Register (NHVPR)- established in 2008 and collects reports of doses for the 

purpose of notifying individuals/parents/providers and coverage data 

ÅEstimated resident population from the Australian Bureau of Statistics 

ÅStratified according to  

ÅAge 

ÅSocioeconomic status 

ÅRemoteness 

ÅTimeliness (0,2,6 month schedule) 

ÅProportion who completed course within 6-12 months of first dose 







ÅIn Australia a passive surveillance system is used 

ÅReports can be made by any provider to either their local jurisdiction 
or the Therapeutic Goods Administration (TGA) 

ÅAll reports to the TGA between 1/4/07 and 30/6/13 released for 
analysis in 2014 

ÅAdditional activities 

ÅReview of published case series/literature 

ÅRapid school based reporting for 4 key conditions (anaphylaxis, 
generalised allergic reaction, LOC, hospitalisation/ED 
presentation) 

ÅExpert panel convened 

ÅRapid responses to potential safety signal 

ÅProtocol for National HPV program action and communication to 
ensure consistency in response to a potential safety signal 

ÅAEFI-CAN 





ÅThe disease impact was assessed using 2 sources of data 
Å1. high grade cervical (CIN 2 or CIN3 or adenocarcinoma in situ 

or endocervical dysplasia) from the National Cervical Screening 
in Australia reports (2004-2007 c.f. 2008-2011) 

Å2. Hospitalisation data including diagnosis of genital warts from 
1//7/1999 to 30/6/2011 







ÅState and territory registries 
üBirths, deaths and marriages registries 
üCancer registries 

ÅNational registries 
üNational Death Index ï includes data from Births, deaths and marriage registries 
üAustralian Cancer Database ï includes data from cancer registries 
üNational Cancer Screening Register (NCSR) ï cervical* and bowel screening 
üAustralian Immunisation Register (AIR) ï all immunisations, including HPV^ 

ÅRegister systems standalone 

ÅResearch requires ethics approval and approval from data custodians 

ÅCurrently, no routine reporting of cervical screening outcomes by 
vaccination status. 

ÅFuture ï routine linkage of AIR with NCSR for routine reporting and 
evaluation 

*State and territory cervical screening registers operated until December 2017 

^National HPV Vaccination Program Register operated until 2018 



ÅModelled evaluations can inform effectiveness and cost-effectiveness of health 
interventions 

ÅRecent changes to the National Cervical Screening Program was informed by a 
modelled evaluation developed by Professor Karen Canfell and her team* 

ÅDynamic model of HPV vaccination, natural history and cervical screening 

ÅUses local data to inform modelled assumptions 

ÅEstimates the impact of cervical cancer prevention programs on cervical abnormality 
rates, cervical cancer incidence and deaths** 

ÅSubsequently used to project the timeframe until cervical cancer elimination in 
Australia*** 

 

 

 

*2017. Primary HPV testing versus cytology-based cervical screening in women in Australia 

vaccinated for HPV and unvaccinated: effectiveness and economic assessment for the 

National Cervical Screening Program. Lew, Simms et al - The Lancet PH 

**2018. Projected future impact of HPV vaccination and primary HPV screening on cervical 

cancer rates from 2017-2035: Example from Australia. Hall, Simms et al ï PLoS One 

***2018. The projected timeframe until cervical cancer elimination in Australia: a modelling 

study. Hall, Simms et al ï The Lancet PH 




