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Randomized phase llI&IV HPV vaccination trials with
population-based implementation and follow-up
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Vaccination protects against invasive HPV-associated cancers
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Figure 1. Global estimates of HPV vaccine coverage and cervical cancer screening by income
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Data Sources: Bruni 2022 Lancet Global Health, Bruni et al 2021 Prev Med, WHO Immunization Data portal:
https://immunizationdata.who.int/
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Community-randomised implementation trial
School-based gender-ntrl vs.
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92-95 birth cohorts
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Community-randomized trial on the impact of
implementing different HPV vaccination policies

33 communities (11 communities/arm)
A-arm: gender-neutral (HPV16/18 vaccination)
B-arm: girls-only (HPV16/18 vaccination)
C-arm: control (HBV vaccination)

* 4 birth-cohorts invited (80 272 eligible subjects)
1992/93 in 2007/08, 1994/95 in 2008/09
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Community-randomized trial design and analysis
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A

>.
Y/

11 Communities 11 Communities 11 Communities
2nd round
participants
/ h e N VR
non-HPV HE HE
vaccinated ~6% ~5%
participants
VE VE
\/

Girls Boys Girls Boys Girls Boys

e Birth cohorts 1992-95 e HPV status at age 18

J Infect Dis (2020)



Cervical HPV typing (incident infections)
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Prevalence of
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(Séderlund 2008, 2009)



Fig. Herd effect - HPV18/31/33 prevalence reduction in
non-HPV vaccinated 18 year-old females by birth
cohort and vaccination strategy
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Fig. HPV16/18 serosurvey of pre/post -vaccination era in <23 year-old
unvaccinated female residents of the 33 communities

Community-wise vaccination coverage

Hre-vaccination era Hosi-vaccinaton era

v

Sii“;tf;j“' =

Qensyu 7
enpda -

W LY

winkaa - Vaccination

8wy

D Ly

Vammala -
'QFE -5 coverage
Tampere -
Savon rla- 00
apFenran a 02
ne‘ef(on\q-l -
N 0.3
u-
LoH a1
KLU0 {0'
Hameen lnana!:

urku =
Rovﬂpﬁn" 0.1
Fgrkaus 7
Kirkk aer .
Ml

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Year
PL0S Med (2021)



HPV-seroprevalence (cumulative incidence)

>Multiplexed heparin-bound HPV pseudo- <&«
- Serum antibodies to HPV6/11/16/18/31/ VRELAT
33/35/39/45/51/52/56/58/59/66/68/73

(Faust 2012, 2013)



33 Trial

Finnish Maternity Cohort communtes
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Table. Post- vs. pre-vac HPV seroprevalence ratios (PR)
In <23 yr-old unvaccinated women of (A) gender-
ntrl, (B) girls-only, and (C) control communities

Post- vs. Pre-vaccmation era
PR (95% CI) accounting for random exror & systematic error
AmA Am B Armm C
HPViype (N=1247vs. 1322)  (N=1158vs. 1289)  (N=1211vs. 1304)

16 0.64(0.10-0.85) .19 (0.98-3.50) 1.07(0.89-1.81)
I8 0.72(0.22-0.9) 0.89 (0.41-1.11) 0.79(0.22-1.03)
16/18  0.65(0.09-0.84) 0.92(0.42-1.06) 0.84(0.24-1.01)

PLoS Med (2021)



Fig. Overall impact (HPV18/31/33/35 prevalence reduction) of gender-ntrl HPV vaccination (O)

vs HBV vaccination (¢) vaccination between 2007-10 as measured in female birth cohorts
1992/93 (a) and 1994/95 (b) at age 18 in 2010/11 and 2012/13.

a) b)

Prevalence

0.0-40

4.0 - 6.0 (@) (@)

6.0 -8.0

8.0 - 10.0 .

10,0- 21.0



TABLE 1 The number” of vaccinated birth cohorts needed to eliminate human papillomavirus (HPV) (95% reduction of the life-time HPV)
from post-vaccination birth cohorts as compared to the pre-vaccination birth cohorts by vaccine efficacy (VE), vaccination coverage and strategy

(gender-neutral/girls-only), and targeted HPV types.

Coverage of vaccination strategy

95% 90% 75% 50%
HPV type VE Girlsandboys  Girls  Girlsandboys  Girls  Girkandboys  Girls  Girlsand boys  Girls
HPV16 95% 7 24 9 NA 19 NA NA NA
HPV18 95% 3 6 5 9 8 NANA NA
HPV31/33/45/52/58  95% 2 3 3 5 6 11 13 NA
_______ 80% 6 9 6 10 8 31 21 NA
50% 13 NA 14 NA 34 NA NA NA
HPV (faster 95% 1 1 2 3 5 7 8 12
clearance types)
80% 4 6 5 6 6 9 9 16
50% 8 12 8 13 10 18 15 NA

*Computed by a transmission model adjusted to Finland (https://doi.org/10.137 1/journal pone.0072088).

Int J Cancer (2025)



Community-level distribution of oncogenic

HPVs 8 years post-vaccination
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Differential distribution of HPVs between
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Curtis and Jaccard distances
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Conclusions

« Vaccination provides protection against invasive HPV-cancers

* Moderate coverage gender-neutral HPV vaccination provides
superb herd effect and protective effectiveness in <5 yrs and

probable eradication of pivotal hrHPVs within the next 15-30yrs

« Low oncogenicity hrHPV types replace vaccine HPV typesin
ecological niche vacated following gender-neutral vaccination
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