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QUESTION

What is the optimal age to start HPV-based cervical screening and the appropriate screening interval for HPV-vaccinated birth cohorts?

POPULATION:

INTERVENTION:

COMPARISON:

OUTCOMES:

AUTHORS:

SETTING:
PERSPECTIVE:

BACKGROUND:
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Asymptomatic populations with varying (i) vaccination coverage (50-100%), (ii) vaccination policies (gender neutral or girls only), (iii) levels of herd
immunity (low level = first vaccinated cohort; established herd immunity = tenth vaccinated cohort), (iv) HPV pre-vaccination prevalence (low or high), (v)
screening and triage protocols (low or high resource demand) and (vi) vaccine types (bivalent, quadrivalent or 9-valent)

Screening with HPV detection test every 10 years (between ages 25 and 45), every 10 years (between ages 30 and 40) , every 10 years (between ages 35
and 45)

Screening with HPV detection test every 5 years (between ages 25 and 65)

Cervical cancer incidence,

cervical cancer mortality,

Colposcopy referrals,

Regressive cervical intraepithelial neoplasia lesions treated,

Preterm births (<37 weeks) due to cervical intraepithelial neoplasia lesions or FIGO 1A cervical cancer treatments.
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EUROPEAN UNION (EU)

POPULATION

These recommendations concern birth cohorts vaccinated against human papillomavirus (HPV), as they reach screening age. HPV-vaccinated birth cohorts
have varying background HPV prevalence, which is linked to the HPV vaccination coverage achieved, and include a mixed population of individuals
vaccinated and unvaccinated against HPV.
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The recommendations take into account the substantial epidemiological heterogeneity across European populations. These recommendations refer
specifically to cervical screening with HPV detection tests in the context of an organised, population-based screening programme in European Union
Member States. However, they may also be relevant for individuals being screened opportunistically, and in settings outside the European Union.

Now that all EU countries have implemented vaccination programmes, the earliest beginning in 2008 and targeting birth cohorts in the 1990s, vaccinated
cohorts are reaching screening age. As a result, the general population is becoming increasingly heterogeneous, with fully vaccinated, partially vaccinated
and unvaccinated individuals. This shift in HPV vaccination status must be carefully considered when determining age to initiate screening as well as
screening strategies, since the risk of cervical cancer in the younger age groups is decreasing. The impact of screening is recognised to be highly dependent
on the coverage of the populations targeted with the vaccine.

This Evidence-to-Decision (ETD) Framework describes the projections that consider 50% vaccination coverage in the first vaccinated cohort, at screening
age. There is some herd immunity considered, but not maximal. Other scenarios (in the full modelling report) consider later vaccinated cohorts, with better
coverage and also a greater level of herd immunity. The considerations of the EC-CvC WG in this EtD therefore reflect a conservative, “worst-case” setting
for vaccinated populations, which supports making a recommendation that is expected to remain safe, even when underlying risk decreases further in
subsequent cohorts and with increasing vaccine coverage. hhin view of limited empirical evidence on the long-term effects of cervical screening among
HPV-vaccinated birth cohorts, mathematical modelling was used to project estimates for cervical cancer incidence, mortality, precancer treatment rates and
treatment-related adverse events.

To date, the impact of HPV vaccination reported from randomised trials and observational studies has mostly focused on younger age groups (<30 years).
Mathematical modelling enabled comparison of different start ages and screening intervals for a range of epidemiological and programmatic scenarios. The
full methodological documentation will be made publicly accessible, along with accompanying evidence for recommendations tables and the final
recommendations.

In order to appreciate the diverse settings in which HPV vaccination is implemented in the European Union and also the variability in the population
parameters, 4750 different simulations were considered, which covered variations in pre-vaccination HPV prevalence, vaccine type (bivalent/quadrivalent,
9-valent), coverage levels (50-100%), herd immunity, costs, discounting assumptions, and gender-neutral vs girls-only vaccination. The World Health
Organization (WHO) has recognised the equivalence of quadrivalent and bivalent vaccines as far as prevention of cervical cancer is concerned. The following
three scenarios were singled out as those which are effective in controlling cancer incidence and mortality with the extra cost of the strategy being
reasonable for the life-years gained (incremental cost-effectiveness ratio <100 000 euro per life-year gained). Although this Evidence-to-Decision table
focuses on 10-year interval strategies, 20-year and once-per-lifetime options were also reviewed. In this Evidence-to-Decision we prioritise and review
strategies that vary by age of initiation and 10-year screening interval:

e Intervention 1: 10-yearly HPV-detection-based screening from age 25 to age 45 (three rounds) vs 5-yearly screening from age 25 to age 65 (nine
rounds). This scenario models the earliest starting age among the three strategies.

e Intervention 2: 10-yearly HPV-detection-based screening from age 30 to age 40 (two rounds) vs 5-yearly screening from age 25 to age 65 (nine rounds).
This strategy starts screening later and includes fewer rounds.
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Intervention 3: 10-yearly HPV-detection-based screening from age 35 to age 45 (two rounds) vs 5-yearly screening from age 25 to age 65 (nine rounds). This
strategy was included as relevant for guideline development and international comparison, representing the most advanced starting age with the largest
shift away from the reference strategy.

Definitions

HPV detection test: These recommendations refer to screening using HPV detection tests, meaning assays that detect at least 12 oncogenic HPV genotypes
established as causal for cervical cancer, as defined in JARC Monographs on the Evaluation of Carcinogenic Risks to Humans: Human Papillomaviruses. These
genotypes are HPV16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58 and 59. The test should be validated for cervical screening

HPV-vaccinated birth cohort: A group of people born in the same time period for whom HPV vaccination before age 15 was part of the immunisation
programme. Within the immunisation programme, individuals were vaccinated against HPV before the age of 15, using bivalent, quadrivalent or 9-valent
vaccines licensed by the European Medicines Agency, through either girls-only or gender-neutral programmes. Individuals in this birth cohort will have
completed the recommended vaccination schedule and have now reached the age of eligibility for cervical screening. These cohorts typically include both
vaccinated and unvaccinated individuals, depending on the coverage achieved.

Pre-vaccination HPV prevalence: HPV16 prevalence in unvaccinated individuals aged 25-29 years with normal cytology (pre-vaccination) as an indicator of
underlying cervical cancer risk. The pre-vaccination period is defined as the years preceding the introduction of the HPV vaccine in the national
immunisation programme. The European Union Member States were grouped into two categories based on HPV16 prevalence:

e High prevalence: HPV16 prevalence was >6% among unvaccinated individuals aged 25-29 years with normal cytology during the pre-vaccination
period, i.e. the years preceding the introduction of HPV vaccination in the national immunisation programme.

e Low prevalence: HPV16 prevalence was lower than 6% in individuals aged 2529 years with normal cytology during the pre-vaccination period, i.e.
the years preceding the introduction of the HPV vaccination programme.

Vaccination coverage: An incremental increase of 5% in vaccination coverage was considered in the modelling, starting at 50% coverage and ending at
100%. Coverage below 50% was not considered, as the impact of vaccination at the population level would not be sufficient to justify a change in screening
protocols.

CONFLICT OF Conflicts of interest (Col) for all EC-CvC WG and topic-specific group members were assessed and managed by the International Agency for Research on
INTERESTS: Cancer (IARC) following an established procedure in line with the institutional rules. Participation of individual members in the development of the
recommendations was restricted based on the Col disclosure. Consequently, for this particular question, no members were recused from voting.
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ASSESSMENT

Problem

Is the problem a priority?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

o No

O Probably no
o Probably yes
® Yes

o Varies

o Don't know

Please also refer to the supplementary material.

Persistent infection with oncogenic HPV genotypes is the cause of almost all cervical cancer, and underpins the
rationale for HPV vaccination. The bivalent, quadrivalent and 9-valent HPV vaccines have shown over 90%
efficacy in preventing persistent infection by the targeted HPV types, high-grade precancer and cervical cancer.
The effects are seen particularly where vaccination coverage exceeds 50%, with the strongest population
effects seen where coverage exceeds 75%. Therefore, maintaining pre-vaccination screening intensity yields
fewer additional desirable effects while increasing undesirable effects and resource use. De-intensifying
screening is therefore appropriate when the balance of effects indicates it can be done safely.

Desirable Effects

How substantial are

The EC-CvC WG has prioritised the question
for inclusion in the European Cervical
Cancer Prevention Guidelines.

Given the marked declines in HPV
prevalence and cervical cancer risk in
vaccinated birth cohorts, the balance of
desirable and undesirable effects with
cervical screening is expected to shift. Lower
baseline risk may justify longer screening
intervals without compromising safety. In
the absence of randomised controlled trials
and definitive population-based
observational studies, we used modelling
analyses to compare HPV-based screening
every 10 years with various start and stop
ages vs every 5 years between ages 25 and
65, incorporating the impact of different
vaccine effectiveness and coverage
thresholds (>50%).

JUDGEMENT

the desirable anticipated effects?

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Trivial:

Small: Screening
with HPV
detection test
every 10 years
(between ages 25
and 45)

Moderate: every

To inform the EC-CvC expert Working Group (WG), IARC carried out specific modelling analyses using a
validated modelling framework. We constituted this framework using the International Agency for Research
on Cancer (IARC) METHIS platform (ModElling Tools for HPV Infection-related cancers), which allowed us to
combine a dynamic HPV transmission model and a microsimulation cancer progression model. Details of this
methodology can be found in the supplementary materials.

In the results tables, the estimated absolute changes are presented for three epidemiological scenarios and
represented in the summary of findings tables as average (minimum—maximum) model projected estimates.
The ‘average’ scenario reflects low pre-vaccination HPV prevalence with 50-75% vaccination coverage and was

EC-CvC WG judgement: 10-yearly HPV
screening at ages 25-45, 30—40 and 35-45
vs 5-yearly at ages 25-65 — The EC-CvC WG
considered the reductions in overtreatment,
preterm births and colposcopy referral to be
small to moderate for ages 25-45, moderate
to large for ages 30-40 and large for ages
35-45, with later starting ages associated

19/03/2026
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10 years (between
ages 30 and 40)

Large: every 10
years (between
ages 35 and 45)

Varies:

Don't know:

considered by the European Commission Initiative on Cervical Cancer Working Group to best represent the
current epidemiological context of most European countries, and thus formed the main basis for its
judgements. The ‘max’ scenario reflects high pre-vaccination HPV prevalence with 50-75% vaccination
coverage and approximates the first vaccinated birth cohort entering screening. The ‘min’ scenario reflects low
pre-vaccination HPV prevalence with >75% vaccination coverage and approximates the last vaccinated birth
cohort.

Quality assessment

Results summary

Average
absolute change
[min - max]*

per 100 000 lifetimes

Average
relative change
| [min = max]*

Study Risk of
design bias

i | Desirable effect
10 years [ages 25-45) vs 5 years (ages 25-65)

Certainty

| Cervical cancers T12[1-232
| 117[1-1.23]

| 1[1-1]

| 0.9 more [0-5.8]
| 0.04 more [0-0.3]
| 0.7 more [0-13]

| Cervical cancer deaths.

ife-years los
Non-randomised Not Not Life-years lost

o Serious™ ) Serious" Regressive CIN lesions treated 0.95 [0.86 - 0.99] 188 fewer [0.6 - 982] Low
studies’ serious serious’ Pret birth: ( 27 k }d o ON
reterm births (<37 weeks) due to CIN or
FIGO 1A cervical cancer treatments 093 [0.88 -0.97) L fewer [1.2 - 56]
c referrals 0.81[0.74 - 0.85) 1129 fewer [241 - 3640]
10 years (ages 30-40} vs 5 years (ages 25-65)
Cervical cancers 8.1[4.9-30] 18.3 more [1.8- 65.2]
Cervical cancer deaths 7.25[1-34] 1.5 mare [0 - 8]
Life-years lost 0.99 [0.98- 1] 53 more [1 - 235]
Non-rand: d Not Not
o TAnGOmISES | e rigusts o o Serious® Regressive CIN lesions treated | 068 10.61-0.77] 1 857 fewer [135 - 2955] Low

studies® serious serious?

Pre-term births (<37 weeks) due to CIN or
FIGO 1A cervical cancer treatments
Colposcopy referrals

0.53 (0.49 - 0.56] 87 fewer [16 - 248]

0.58 (0.49 - 0.63] 2438 fewer [526 - 7359)

10 years ages 35-45) vs 5 years (ages 25-65)

Cervical cancers
Cervical cancer deaths.

Life-years lost

Regressive CIN lesions treated

Pre-term births (<37 weeks) due to CIN o
FIGO 1A cervical cancer treatments

| 26.6(13.1-99.8]
| 22[1-99.8]

0.95 [0.92 - 0.97]
| 0.48 [0.40-0.57]

| 60.4 more (9.9 - 178.1]
| 5.1more [0.4-19.1]
| 237 more [19- 873)

n-
Non-randomised | 1436 fewer [245 - 4419] Low

studies®

Not Not

Serious™ .
serious serious

Serious”

0.18 (0.16 - 0.21] 150 fewer [29 - 416]

Colposcopy referrals [ 3448 fewer [780 — 10 087]

0.41(0.33 - 0.46]

CIN, cervical intraepithelial neoplasia; FIGO, International Federation of Obstetrics and Gynecology.

* Minimum and maximum values refer, respectively, to the lowest and highest changes observed across all combinations
of vaccine type (quadrivalent, 9-valent), vaccination coverage (50% to 100%), baseline HPV prevalence (low, high) and
vaccination programme (gender neutral, only girls).

a. Modelling study (cost-effectiveness study).

b. The International Agency for Research on Cancer’s METHIS modelling platform demonstrated adequate credibility,
including calibration and internal, external and cross validation.

c. We downgraded one level for risk of bias, as the model relied on input parameters (test accuracy, survival rates, costs
and baseline HPV prevalence) derived within the RISCC project or provided by the expert European Commission Initiative
on Cervical Cancer Working Group, limiting country-level generalisability.

d. The strategies included in the final reports were selected by applying a cost-effectiveness approach. Only the set of most
efficient strategies with incremental cost-effectiveness ratios <100 000 (across all combinations of vaccine type,
vaccination coverage, baseline HPV prevalence and vaccination programme) were highlighted in the report. The strategy

with greater reductions in harms.

The EC-CvC WG considered as desirable
effects the reductions in harms (preterm
births, regressive cervical intraepithelial
neoplasia CIN lesions treated /
overtreatments, and colposcopy referrals)
when moving from 5-yearly HPV screening
at ages 25-65 (nine rounds) to 10-yearly
strategies.

Projected lifetime outcomes were translated
from ‘per 100 000 lifetimes’ to ‘per 100 000
screened individuals’, and the EC-CvC
decision thresholds for magnitude of effects
were used as a starting point for these EC-
CvC WG judgements.

10 years, ages 25-45 (three rounds vs nine
rounds)

The EC-CvC WG considered the following
effects as small reductions in harms.

e Fewer regressive CIN lesions
treated: 188 fewer (0.6-982) per
100 000 lifetimes, translating to 63
fewer (0.2-327) per 100 000
screened.

e Fewer preterm births (<37 weeks):
14 fewer (1.2-56) per 100 000
lifetimes, translating to 4.7 fewer
(0.4-19) per 100 000 screened.

e Fewer colposcopy referrals: 1129
fewer (241-3640) per 100 000
lifetimes, translating to 376 fewer
(80-1213) per 100 000 screened.

10 years, ages 30-40 (two rounds vs nine
rounds)

The EC-CvC WG considered the following

19/03/2026
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10 years (ages 35—45) (screening component of the World Health Organization cervical cancer elimination strategy) was
included as relevant in the context of guideline comparison.

e. We downgraded one level for imprecision. No probabilistic sensitivity analysis was conducted. One-way sensitivity
analyses were carried out assuming higher or lower costs, and different levels of discounting.

effects as moderate reductions in harms.

Fewer regressive CIN lesions
treated: 857 fewer (135-2955) per
100 000 lifetimes, translating to
428 fewer (67-1477) per 100 000
screened.

Lower preterm births (<37 weeks):
87 fewer (16—248) per 100 000
lifetimes, translating to 43 fewer
(8—124) per 100 000 screened.
Fewer colposcopy referrals: 2438
fewer (526—7359) per 100 000
lifetimes, translating to 1219 fewer
(263—3679) per 100 000 screened.

10 years, ages 35-45 (two rounds vs nine

rounds)

The EC-CvC WG considered the following
effects as large reductions in harms.

Fewer regressive CIN lesions
treated: 1436 fewer (245-4419)
per 100 000 lifetimes, translating
to 718 fewer (122-2209) per 100
000 screened.

Fewer preterm births (<37 weeks):
150 fewer (29-416) per 100 000
lifetimes, translating to 75 fewer
(14-208) per 100 000 screened.
Fewer colposcopy referrals: 3448
fewer (780-10 087) per 100 000
lifetimes, translating to 1724 fewer
(390-5043) per 100 000 screened.

Overall, 10-yearly strategies starting at a
later age (age 30 or 35) were associated
with notable reductions in harms
compared with 5-yearly HPV screening at

19/03/2026
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Undesirable Effects

How substantial are the undesirable anticipated effects?

ages 25-65 (nine rounds).

The EC-CvC WG agreed that, unlike in
previous PICO (population, intervention,
comparison, outcome) questions, where
colposcopy referrals were used as a proxy
for related downstream outcomes (e.g.
treatment, overtreatment, preterm birth),
this question considers all outcomes
explicitly — overtreatment, preterm birth
and colposcopy. However, these outcomes
lie on the same causal pathway and
therefore cannot be summed[KO1] . Among
them, preterm birth is the most patient-
centred outcome, but all should be
considered in the overall judgement.

The EC-CvC WG noted that even small
absolute differences may reflect high
relative risk because of the very low
baseline risk in vaccinated birth cohorts.

The key difference between the two-round
strategies, inviting individuals either at age
30 or at age 35, is that an earlier first round
yields bigger desirable effect on disease
burden (more cancers prevented sooner)
but leads to more harms (especially preterm
birth) and resources required. Shifting the
first round to the later age of 35 leads to
fewer harms, with slightly less long-term
benefit.

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

19/03/2026
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Trivial: Screening
with HPV
detection test
every 10 years
(between ages 25
and 45), every 10
years (between
ages 30 and 40)

Small: every 10
years (between
ages 35 and 45)

Moderate:
Large:
Varies:

Don't know:

To inform the EC-CvC expert Working Group (WG), IARC carried out specific modelling analyses using a
validated modelling framework. We constituted this framework using the International Agency for Research
on Cancer (IARC) METHIS platform (ModElling Tools for HPV Infection-related cancers), which allowed us to
combine a dynamic HPV transmission model and a microsimulation cancer progression model. Details of this
methodology can be found in the supplementary materials.

In the results tables, the estimated absolute changes are presented for three epidemiological scenarios and
represented in the summary of findings tables as average (minimum—-maximum) model projected estimates.
The ‘average’ scenario reflects low pre-vaccination HPV prevalence with 50-75% vaccination coverage and was
considered by the European Commission Initiative on Cervical Cancer Working Group to best represent the
current epidemiological context of most European countries, and thus formed the main basis for its
judgements. The ‘max’ scenario reflects high pre-vaccination HPV prevalence with 50-75% vaccination
coverage and approximates the first vaccinated birth cohort entering screening. The ‘min’ scenario reflects low
pre-vaccination HPV prevalence with >75% vaccination coverage and approximates the last vaccinated birth
cohort.

Results summary

Average
absolute change
[min - max]*

per 100 000 lifetimes

Average
relative change
[min — max]*

Study Risk of
design bias
10 years (ages 25-45) s S years (ages 25-65)

Desirable effect

Certainty

Cervical cancers 12(1-232)
| Cervical cancer deaths | 117(1-123]
Life-years lost L1[1-1)
Regressive CIN lesions treated 0.96 (0.86 - 0.99]
P he 7 ke
reterm births (<37 weeks) due ta CINor [ 020 0 o)

0.9 mare [0-5.8)
| 0.04 mere (0-03]
| 0.7 more[0-13]

Non-randomised Not Not
188 fewer [0.6 - 982] Low

Serious™ Serious*

studies’ serious serious®

14 fe 1.2 - 56
FIGO 1A cervical cancer treatments ewer | !

Colposcopy referrals

0.81(0.74-0.85] 1129 fewer [241 — 3640]

10 years (ages 30-40) s 5 years (ages 25-65)

Cervical cancers 8.1[4.9-30]

| 7.25[1-34]
0.99(0.98-1]
0,69 (0.61-0.77]

18.3 more [1.8 - 65.2]
| 1.5 mare [0~ 8]
53 more [1- 235
857 fewer [135 - 2955] Low

| Cervical cancer deaths
Life-years lost
Regressive CIN lesions treated
Pre-term births (<37 weeks) due to CIN o
FIGO 1A cervical cancer treatments
Colposcopy referrals

Non-randomised
studies®

Not Not

Serious®™® " Serious®

0.53[0.49-0.56] 87 fewer [16 - 248)

0.58(0.49 - 0.63] 2438 fewer [526 - 7358]

10 years (ages 35-45) vs S years (ages 25-65)

Cervical cancers
Cervical cancer deaths
Life-years lost

Regressive CIN lesions treated

| 265[13.1-99.8]
22(1-99.8]
0.95 [0.92 -0.97]
0.48(0.40 - 0.57]

| 60.4 more [9.9-178.1]
| 5.1 more [0.4-19.1]
237 more [19 - 873]

N domised Not Not t
on-randomise of lof | 1436 fewer [245 - 4419] Lew

" Serious"* . Serious*
studies® serious serious’

:r;r:ermmnhsmﬂweeks]due:u(anr 0.18[0.16 - 0.21]

0.41(0.33 - 0.46]

150 fewer [29 - 416]

ervical cancer treatments.

Colposcopy referrals | 3448 fewer [780 - 10 087)

CIN, cervical intraepithelial neoplasia; FIGO, International Federation of Obstetrics and Gynecology.

* Minimum and maximum values refer, respectively, to the lowest and highest changes observed across all combinations
of vaccine type (quadrivalent, 9-valent), vaccination coverage (50% to 100%), baseline HPV prevalence (low, high) and
vaccination programme (gender neutral, only girls).

a. Modelling study (cost-effectiveness study).

EC-CvC WG judgement: 10-yearly HPV
screening at ages 25-45, 30-40 and 35-45
vs 5-yearly at ages 25-65 — The EC-CvC WG
considered undesirable effects to be the
increases in cervical cancer, cervical cancer
deaths and life-years lost when moving from
5-yearly HPV screening at ages 25-65 (nine
rounds) to 10-yearly strategies (two or three
rounds).

The EC-CvC WG judged that increases in the
number of cervical cancers, cervical cancer
deaths and life-years lost were trivial to very
small for 10-yearly screening at ages 25—45,
trivial to very small for 10-yearly screening
at ages 30-40, and small for 10-yearly
screening at ages 35—45, with absolute risks
of developing cervical cancer remaining very
low in vaccinated birth cohorts as reported
in the empirical data.

Projected lifetime outcomes were translated
from ‘per 100 000 lifetimes’ to ‘per 100 000
person-years’, and the EC-CvC decision
thresholds for magnitude of effects were
used as a starting point for these EC-CvC
WG judgements. In the results summary,
the estimated absolute changes in the max
scenario represent findings for countries
with high HPV prevalence and vaccination
coverage between 50% and 75%. The
estimated absolute changes in the average
scenario represent findings for countries
with low HPV prevalence and 50-75%
coverage. The estimated absolute changes
in the min scenario represent estimates for
settings with low HPV prevalence and
vaccination coverage greater than 75%.

The EC-CvC WG based its judgements on the
average scenario, as it best represents the
current epidemiological context of most

19/03/2026
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b. The International Agency for Research on Cancer’s METHIS modelling platform demonstrated adequate credibility,
including calibration and internal, external and cross validation.

c. We downgraded one level for risk of bias, as the model relied on input parameters (test accuracy, survival rates, costs
and baseline HPV prevalence) derived within the RISCC project or provided by the expert European Commission Initiative
on Cervical Cancer Working Group, limiting country-level generalisability.

d. The strategies included in the final reports were selected by applying a cost-effectiveness approach. Only the set of most
efficient strategies with incremental cost-effectiveness ratios <100 000 (across all combinations of vaccine type,
vaccination coverage, baseline HPV prevalence and vaccination programme) were highlighted in the report. The strategy
10 years (ages 35—45) (screening component of the World Health Organization cervical cancer elimination strategy) was
included as relevant in the context of guideline comparison.

e. We downgraded one level for imprecision. No probabilistic sensitivity analysis was conducted. One-way sensitivity
analyses were carried out assuming higher or lower costs, and different levels of discounting.

Empiric population-based data show that HPV vaccination is associated with large reductions in cervical cancer
among young women now reaching screening age (30 years and younger). In England, Falcaro et al. reported
that a girls-only bivalent HPV vaccination programme with 84% coverage reduced cervical cancer incidence by
about 87% (RR 0.13, 95% Cl 0.06-0.28). In the United States, Guo et al. found that a gender-neutral
quadrivalent HPV vaccination programme with 40% coverage reduced cervical cancer incidence by about 60%
(RR0.41, 95% Cl 0.36—0.46), with the greatest effectiveness observed when vaccination occurred before age
18.

Forest plot describing the risk of CIN and cervical cancer

Study Country Coverage Qutcoms Follow-—up CINCC detection rate (RR) RR {#5% CI}

A) Girls only vaccination

Clark 2020

Clark 2020

Donien 2021

Dionien 2021

Yagi 2021

Beoharion 2011 /AW 2016/ 2018 A
maricn 2011 1 AIHW 2016/ 2018

Follock 2014
Baldur-Folsioe 20142015

B) Gender nevtral vaccination
Gangano 2023

Micooka 2035017
Miccolai 20132017

a 05 i

-
Favors vaccination

w

Reference: de Bondt D, Naslazi E, Jansen E, Kupets R, McCurdy B, Stogios C, et al. Validating the predicted impact of HPV vaccination on HPV
prevalence, cervical lesions, and cervical cancer: A systematic review of population level data and modelling studies. Gynecol Oncol [Internet]. 2025
Apr;195:134-43. Available from: http://dx.doi.org/10.1016/j.ygyn0.2025.03.008

European countries and the context for
which the guideline is intended. In
discussing the certainty of evidence (see
‘Certainty of Evidence’ section), explicit
reflections are also reported on judgements,
especially in the case of high pre-vaccination
HPV prevalence with 50-75% coverage (max
scenario).

10-year interval between ages 25 and 45 vs
5-year interval between ages 25 and 65
(three rounds vs nine rounds)

The EC-CvC WG considered the following
undesirable effects to be trivial (or very
small).

e Cervical cancers: 0.9 more (0-5.8)
per 100 000 lifetimes, translating
to 0.02 more (0-0.12) per 100 000
person-years.

e  Cervical cancer deaths: 0.04 more
(0-0.3) per 100 000 lifetimes,
translating to <0.01 more (0—<0.01)
per 100 000 person-years.

e Life-years lost: 0.7 more (0-13) per
100 000 lifetimes, translating to
0.01 more (0—0.26) per 100 000
person-years.

10-year interval at ages 30 and 40 vs 5-year
interval between ages 25 and 65 (two
rounds vs nine rounds)

The EC-CvC WG considered the following
undesirable effects to be trivial (or very
small).

¢ Increased cervical cancers: 18.3
more (1.8-65.2) per 100 000
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lifetimes, translating to 0.37 more
(0.04-1.3) per 100 000 person-
years.

e Increased cervical cancer deaths:
1.5 more (0-8) per 100 000
lifetimes, translating to 0.03 more
(0-0.16) per 100 000 person-years.

e Increased life-years lost: 53 more
(1-235) per 100 000 lifetimes,
translating to 1.1 more (0.02-4.7)
per 100 000 person-years.

10-year interval at ages 35 and 45 vs 5-year
interval between ages 25 and 65 (two
rounds vs nine rounds)

The EC-CvC WG considered the following
undesirable effects to be small.

e Increased cervical cancers: 60.4
more (9.9-178.1) per 100 000
lifetimes, translating to 1.2 more
(0.2-3.6) per 100 000 person-
years.

e Increased cervical cancer deaths:
5.1 more (0.4-19.1) per 100 000
lifetimes, translating to 0.1 more
(<0.01-0.4) per 100 000 person-
years.

e Increased life-years lost: 237 more
(19-873) per 100 000 lifetimes,
translating to 4.7 more (0.4-17.5)
per 100 000 person-years.

Estimates from the first vaccinated cohort
reflect real-world conditions across many
European populations as these cohorts are
entering screening at age 25 or 30, which
provides a basis for cautious
recommendations where population
parameters remain suboptimally impacted
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Net balance

Net Balance

by vaccination (lower coverage and low
herd immunity).

In the average scenario, moving to 10-yearly
screening adds only about 0.02-0.37
cervical cancers per 100 000 person-years
for ages 25—-45 and 30—40, and 1.2 per 100
000 person-years for ages 35-45. Because
cancer risk will already be much lower by
the time new screening policies are
introduced (due to higher protection from
herd immunity), the small increases
projected in the model may even be
overestimated. The EC-CvC WG therefore
considered that increasing the screening
interval in vaccinated birth cohorts should
still be very safe.

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Large net EC-CvC WG judgement: 10-yearly HPV
desirable: screening at ages 25-45, 30—40 and 35-45

Moderate net
desirable: every
10 years (between
ages 30 and 40),
every 10 years
(between ages 35
and 45)

Small net
desirable:
Screening with
HPV detection test
every 10 years
(between ages 25
and 45)

vs 5-yearly at ages 25-65 — The EC-CvC WG
judged the overall balance of effects to be a
small net benefit for ages 25-45 and a
moderate net benefit for both ages 30-40
and ages 35-45.

10-year interval between ages 25 and 45 vs
5-year interval between ages 25 and 65
(three rounds vs nine rounds)

The EC-CvC WG judged small desirable
effects, mainly based on the reduction in
preterm births (around 5 fewer per 100 000
screened), and probably no significant
increases in cervical cancer or mortality.
Overall, the EC-CvC WG agreed that this
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Null net balance:

Small net
undesirable:

Moderate net
undesirable:

Large net
undesirable:

corresponds to a small net benefit.

10-year interval at ages 30 and 40 vs 5-year
interval between ages 25 and 65 (two
rounds vs nine rounds)

The EC-CvC WG judged moderate desirable
effects, with more reductions in preterm
births and overtreatment, while increases in
cervical cancer and mortality remain trivial
to small in absolute terms. Overall, the EC-
CvC WG agreed that this corresponds to a
moderate net benefit.

10-year interval at ages 35 and 45 vs 5-year
interval between ages 25 and 65 (two
rounds vs nine rounds)

The EC-CvC WG judged that this strategy
yields large desirable effects, including the
largest reductions in preterm births and
overtreatment, alongside small-to-
moderate absolute increases in cervical
cancer and mortality. Overall, the EC-CvC
WG agreed that this corresponds to a
moderate net benefit.

The EC-CvC WG noted that the net balance
of effects for all three strategies may be less
favourable in settings with high pre-
vaccination HPV prevalence and vaccination
coverage below 75% (max scenario, see
‘Certainty of Evidence’ section), where
model projections show increases in cervical
cancer incidence and mortality. In these
settings, the undesirable effects become
more pronounced, and the overall balance
of benefits and harms may shift compared
with the average scenario (low pre-
vaccination HPV prevalence and 50-75%
coverage), which constituted the setting
used for the main judgement (see ‘Desirable
Effects’ and ‘Undesirable Effects’ sections).
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Certainty of evidence

What is the overall certainty of the evidence of effects?

The EC-CvC WG noted an operational
equivalence between the two-round
strategies (10 yearly at ages 30 and 40 and
10 yearly at ages 35 and 45). The key
difference is that an earlier first round
produces a larger, earlier reduction in
burden (more cancers prevented sooner)
but more undesirable effects and resource
use. A later first round shifts towards fewer
harms and lower resource use.

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Very low:

Low: Screening
with HPV
detection test
every 10 years
(between ages 25
and 45), every 10
years (between
ages 30 and 40),
every 10 years
(between ages 35
and 45)

Outcomes where the max scenario leads to a different judgement

Desirable effects (reductions in harms)

Average
absolute change
[min = max],*
per 100 000 lifetimes

Desirable effect

Average
absolute change
[min - max],*
per 100 000 screened

Certainty

10 years (ages 25-45) vs 5 years (ages 25-65) (3 rounds vs 9 rounds)

Regressive CIN lesions treated 188 fewer [0.6 — 982]
Pre-term births (<37 weeks) due to CIN |
or FIGO 1A CC treatments

Colposcopy referrals 1129 fewer [241 - 3640]
10 years (ages 30-40) vs 5 years (ages 25-65) (2 rounds vs 9 rounds)

14 fewer [1.2 - 56]

63 fewer [0.2 -327]
4.7 fewer [0.4 - 19]

376 fewer [80 - 1213]

Trivial
Trivial

Trivial

Small
Moderate

Small

Moderate
Large

Moderate

Regressive CIN lesions treated 857 fewer [135 — 2955]

428 fewer [67 — 1477]

small

Moderate

Large

Pre-term births (<37 weeks) due to CIN
or FIGO 1A CC treatments
Colposcopy referrals

87 fewer [16 - 248]

2438 fewer [526 - 7359]

43 fewer [8 —124]

1219 fewer [263 - 3679] |

Large

Small

Large

Moderate

Large

Large

10 years (ages 35-45) vs 5 years (ages 25-65) (2 rounds vs 9 rounds)

Regressive CIN lesions treated 1436 fewer [245 — 4419]

Pre-term births (<37 weeks) due to CIN 150 fewer [20 - 416]

718 fewer [122 —2209]

75 fewer [14 - 208]

Small

Large

Large

EC-CvC WG judgement: 10-yearly HPV
screening at ages 25-45, 30—40 and 35-45y
vs 5-yearly at ages 25-65 — The EC-CvC WG
judged the certainty of evidence as low. The
estimates of desirable and undesirable
effects come from modelled projections
rather than direct trial or population data.
However, the EC-CvC WG noted that
empirical population-based data from
vaccinated cohorts show very few cervical
cancers among vaccinated population
younger than 30 years of age (Falcaro et al.,
2021), which is consistent with the model

Moderate: or HGO 1A CC treatments Large Large Large projections and judgements made.
Colposcopy referrals 3448 fewer [780 — 10 087] 1724 fewer [390 — 5043] Small Maderate Large

High: Moreover, projections were computed using
the International Agency for Research on

No included Undesirable effects (increases in cancer outcomes) Cancer’s METHIS (ModElling Tools for HPV

studies: Infection-related cancers) platform, which
was composed using a set of validated
models (Arroyo et al., 2024; Carvalho et al.,
2023; additional validation results are
reported in the supporting documentation).
In addition, the strategies evaluated were
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Values

Average
w?v:ﬂie absolute change -
Desirable effect B [min — max],* ‘ Certainty
[min — max],* per 100 00D person min mean max
per 100 000 lifetimes e

10 years (ages 25-45) vs 5 years (ages 25-65) (3 rounds vs 9 rounds)

Cervical cancers 0.9 more [0—5.8] 0.02 more [0-0.12] Trivial Trivial Trivial

Cervical cancer deaths 0.04 more [0-0.3] <0.01 more [0 -<0.01] Trivial | Trivial | Trivial tow
10 years (ages 30-40) vs 5 years (ages 25-65) (2 rounds vs 9 rounds)

Cervical cancers | 183more[18-652] | 037more[0.04-13] |  Trivial Trivial small |

Cervical cancer deaths | 1.5 more [0 - 8] ‘ 0.03 more [0 - 0.16] ‘ Trivial Trivial Trivial | tow
10 years (ages 35-45) vs 5 years (ages 25-65) (2 rounds vs 9 rounds) )

Cervical cancers 60.4 more [9.9-178.1] 1.2 more [0.2 - 3.6] Trivial | Small | Moderate

Cervical cancer deaths 51more[0.4-19.1] | 0.1more [<0.01-0.4] Trivial Trivial Trivial tow

With a scenario of high HPV prevalence and low vaccination coverage, both desirable and undesirable effects
tend to increase, so the WG’s overall conclusions still hold and a net benefit in favour of the intervention
remains. However, for the 10-yearly strategies starting at 30-40y and 35-45y, the difference between
desirable and undesirable effects becomes smaller. In contrast, the 10-yearly 25-45y strategy shows larger
reductions in harms (particularly preterm births, overtreatment and colposcopies) compared with the average
scenario, while increases in cervical cancer and mortality remain trivial. Because the benefits increase and the
harms do not meaningfully rise, the overall net balance becomes more favourable for 25-45y in this setting,
especially relative to the two-round strategies.

defined exactly for the scope of these
recommendations.

The EC-CvC WG members agreed that the
modelling assumptions were relevant and
valid for the target context, and that the
modelling evidence was sufficiently robust
to support a low, rather than very low,
certainty rating.

Is there important uncertainty about or variability in how much people value the main outcomes?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Important Search date: 05 September 2025 EC-CvC WG judgement: 10-yearly HPV
uncertainty or screening at ages 25-45, 30—40 and 35-45
variability: vs 5-yearly at ages 25-65 — The EC-CvC WG
. judged that there is probably no important
.P055|bly variability in how individuals value the main
|mporta.nt outcomes. Across studies, people place
unc.ert.a'mty or consistently high value on avoiding cervical
variability: cancer and precancerous lesions, and this
Probably no pattern is highly consistent between
important vaccinated and unvaccinated birth cohorts.
uncertainty or The EC-CvC WG understood that the
variability:

Screening with

HPV detection test

every 10 years

evidence comes from studies that assess
quality-of-life or utility values, rather than
direct preferences for outcomes, such as
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(between ages 25 Outcome Finding Certainty cervical cancer, precancer treatment,
and 45), every 10 : : — colposcopy or preterm birth. Furthermore,
years (between Incidence of Studies show that participants value | BOOD in three of the four criteria considered,
ages 30 and 40), cervical cancer'™ | the diagnosis of cervical cancer HIGH utilities rather than explicit value
every 10 years differently depending on the stage of judgements were evaluated, and the
(bedtween ages 35 the disease, with early stage being refﬁrences largely reflect q(;xalit\;-of-life or
and 45) higher and later stage being lower. utility outcomes, not stated preferences
No 'mp?rta“t Precancer Utility values for precancer S laslaslac]
uncertainty or i .
variability: treatment’ treatments vary depending on the HIGH
procedure. People who undergo
hysterectomy report utilities of 0.84
(C10.81-0.86) while those receiving
other treatments such as LLETZ,
cryotherapy, and ablative and
excisional therapy have utilities
higher than 0.90.
Recall for People who receive repeated Pap or | &HEHEH
assessment>®*7 %" | immediate HPV testing, or are HIGH
recalled for colposcopies report
varying utility values, with
colposcopies ranging from 0.89 to
0.94.
CIN2/ People diagnosed with CIN2, CIN3 L laslar,
CING!Aahaz or cervical cancer at earlier stages MODERATE"
report higher utility values (i.e. more
desirable health states).
Cl, confidence interval; CIN, cervical intraepithelial neoplasia; LLETZ, large loop excision of the transformation
zone.
a. We downgraded the certainty by one level due to serious concerns with risk of bias.
References
1. Simonella L, Howard K, Canfell K. A survey of population-based utility scores for cervical cancer prevention.
19/03/2026 © European Union | https://cancer-screening-and-care.jrc.ec.europa.eu/en Page 15/35



https://cancer-screening-and-care.jrc.ec.europa.eu/en

BMC Res Notes. 2014 Dec 11;7:899.

2. de Kok IMCM, Korfage lJ, van den Hout WB, Helmerhorst TIM, Habbema JDF, Essink-Bot ML, van
Ballegooijen M. Quality of life assumptions determine which cervical cancer screening strategies are cost-
effective. Int J Cancer. 2018 Jun 1;142(11):2383-2393.

3. Howard K, Salkeld G, McCaffery K, Irwig L. HPV triage testing or repeat Pap smear for the management of
atypical squamous cells (ASCUS) on Pap smear: is there evidence of process utility? Health Econ. 2008
May;17(5):593-605.

4. Ock M, Park JY, Son WS, Lee HJ, Kim SH, Jo MW. Estimation of utility weights for human papilloma virus-
related health states according to disease severity. Health Qual Life Outcomes. 2016 Nov 28;14(1):163.

5. Park J, KimY, Kim J, Kang S, Kim K, Kim JH, Moon HS, Lee EJ, Hur SY, Kim Y. Health-Related Quality of Life of
Patients with Cervical Cancer According to the Duration of Treatment and Cancer Progression. Asian Pac J
Cancer Prev. 2022 Jun 1;23(6):1945-1950.

6. Ju X, Canfell K, Howard K, Garvey G, Hedges J, Smith M, et al. Population-based utility scores for HPV
infection and cervical squamous cell carcinoma among Australian Indigenous women. PLoS One.
2021;16(7):e0254575.

7. Whynes DK, Sharp L, Cotton SC, Cruickshank M, Gray NM, Little J, Waugh N. Impact of alternative
management policies on health-related quality of life in women with low-grade abnormal cervical cytology
referred for colposcopy. Eur J Obstet Gynecol Reprod Biol. 2013 Jul;169(1):88-92.

8. Malnikow J, Kupperman M, Birch S, Chan BKS, Nuovo J. Management of the low-grade abnormal Pap smear:
What are women’s preferences?. The Journal of family practice. 2002 Oct;51(10):849.

9. Sawaya GF, Sanstead E, Alarid-Escudero F, Smith-McCune K, Gregorich SE, Silverberg MJ, Leyden W, Huchko
MJ, Kuppermann M, Kulasingam S. Estimated quality of life and economic outcomes associated with 12
cervical cancer screening strategies: a cost-effectiveness analysis. JAMA internal medicine. 2019 Jul
1;179(7):867-78.

10. Korfage 1J, Essink-Bot ML, Westenberg SM, Helmerhorst T, Habbema JD, van Ballegooijen M. How
distressing is referral to colposcopy in cervical cancer screening?: a prospective quality of life study.
Gynecologic oncology. 2014 Jan 1;132(1):142-8.

11. Murasawa H, Konno R, Okubo I, Arakawa |. Evaluation of health-related quality of life for hypothesized
medical states associated with cervical cancer. Asian Pacific Journal of Cancer Prevention. 2014;15(22):9679-
85.

12. Zhao M, Zhang M, He L, Zuo C, Ding S, Golden AR, Cai L. Health-Related Quality of Life with Cervical Cancer
and Precancer: A Cross-Sectional Study in Yunnan Province, China. Clin. Exp. Obstet. Gynecol. 2023, 50(8), 161.

19/03/2026

© European Union | https://cancer-screening-and-care.jrc.ec.europa.eu/en

Page 16/35



https://cancer-screening-and-care.jrc.ec.europa.eu/en

Balance of effects

Does the balance between desirable and undesirable effects favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Favors the EC-CvC WG judgement: 10-yearly HPV
comparison: screening at ages 25-45, 30—40 and 35-45

Probably favors
the comparison:

Does not favor
either the
intervention or
the comparison:

Probably favors
the intervention:
Screening with
HPV detection test
every 10 years
(between ages 25
and 45), every 10
years (between
ages 30 and 40),
every 10 years
(between ages 35
and 45)

Favors the
intervention:

Varies:

Don't know:

vs 5-yearly at ages 25-65 — The EC-CVC WG
agreed that, for all interventions, the
balance of desirable versus undesirable
effects consistently favours the intervention
while acknowledging that each intervention
has distinct trade-offs. After considering the
certainty of the evidence and the values,
the EC-CVC WG confirmed the rank reported
below.

10-year interval between ages 25 and 45 vs
5-year interval between ages 25 and 65
(three rounds vs nine rounds)

The EC-CvC WG judged small net desirable
effects, mainly based on the reduction in
preterm births (around 5 fewer per 100 000
screened), and probably no significant
increases in cervical cancer or mortality.
Overall, the EC-CvC WG agreed that this
corresponds to a small net benefit.

10-year interval at ages 30 and 40 vs 5-year
interval between ages 25 and 65 (two
rounds vs nine rounds)

The EC-CvC WG judged moderate desirable
effects, with more reduction in preterm
births and overtreatment, while increases in
cervical cancer and mortality remain trivial
to small in absolute terms. Overall, the EC-
CvC WG agreed that this corresponds to a
moderate net benefit.

10-year interval at ages 35 and 45 vs 5-year
interval between ages 25 and 65 (two
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rounds vs nine rounds)

The EC-CvC WG judged that this strategy
yields large desirable effects, including the
largest reductions in preterm births and
overtreatment, alongside small-to-
moderate absolute increases in cervical
cancer and mortality. Overall, the EC-CvC
WG agreed that this corresponds to a
moderate net benefit.

The EC-CvC WG recognised that judgements
may differ in high-prevalence, low-coverage
scenarios. In such settings, both desirable
and undesirable effects increase, so a net
benefit remains for all strategies, but the
gap between benefits and harms is smaller
for the options of 10-yearly screening at
ages 3040 and 35-45. In contrast, the
strategy of 10-yearly screening at ages 25—
45 shows larger reductions in harms
(especially preterm births, overtreatment
and colposcopy), while increases in cervical
cancer and mortality remain trivial, making
its net balance more favourable in this
context.

Resources required
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JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Large costs:
Moderate costs:

Negligible costs
and savings:

Moderate savings:

Large savings:
Screening with
HPV detection test
every 10 years
(between ages 25
and 45), every 10
years (between
ages 30 and 40),
every 10 years
(between ages 35
and 45)

Varies:

Don't know:

Quality assessment

Results summary

Study Risk of

design bias

10 years (ages 25-45) vs 5 years (ages 25-65) (3 rounds vs 9 rounds)

Desirable effect

Absolute value
[min - max]*

Average
relative change
[min — max]*

Certainty

Non-randomised e | Not Not
. Serious™ .
studies’ serious serious

Serious®

MNo. of HPV tests (per 1000 lifetimes)

2995 [2979 - 3048]

0.34[0.34-0.34]

No. of cytology (per 1000 lifetimes)
No. of colposcapies (per 1000 lifetimes)
Total costs (per 1000 lifetimes]!

87 [19-261]
47[10-132]
153]85[1210:19 - 221950]

0.72[0.63-0.78]
0.81[0.72 - 0.85]
0.40 [0.35-0.49]

Total costs (per individual)*t

153121 -222]

0.41[0.35- 0.49]

Low

10 years (ages 30-40) vs 5 years (ages 25-65) (2 rounds vs 9 rounds)

Non-randomised o ne | Not Not
Serious’

studies® serious serious®

Serious®

No. of HPV tests (per 1000 lifetimes)

1996 [1987 - 2026]

0.22[0.22-0.23]

No. of cytology [per 1000 lifetimes)
No. of colpascopies (per 1000 lifetimes)
Total costs (per 1000 lifetimes)**

Total costs (per individual)"

58[13-170]
34[8-96]

108518 [81996 — 168 058]
109 (82 - 168]

0.48[0.37 - 0.55]
0.58 [0.49 - 0.63]
0.29[0.24 - 0.37]
0.29(0.24-0.37)

Low

10 years (ages 35-45) vs 5 years (ages 25-65) (2 rounds vs 9 rounds)

Non-randomised we | Not Not
- Serious™ A
studies® serious serious’

Serious”

No. of HPV tests (per 1000 lifetimes)
No. of cytology (per 1000 lifetimes)

1987 [1987 - 2002]
36 8- 105]

0.23[0.22-0.23]
0.30(0.22-0.35)

No. of (per 1000 lifetimes)

24[5-66]

0.41[0.33 - 0.45)

Total costs (per 1000 lifetimes}-*

Total costs (per individual)* "

105847 (80743 - 162 348]
106 [81- 162]

0.28(0.23-0.36)
0.28[0.24-0.35]

Low

* Minimum and maximum values refer, respectively, to the lowest and highest changes observed across all combinations
of vaccine type (quadrivalent, 9-valent), vaccination coverage (50% to 100%), baseline HPV prevalence (low, high) and
vaccination programme (gender neutral, only girls).

¥ Euro (2024); average costs were assumed and computed using country-specific adjustments using 2024 EUROSTAT
harmonized indices of consumer prices; total costs were undiscounted and included screening, diagnosis, treatments and
cervical cancer care.

S Total costs also accounted for savings obtained through cervical cancer prevention and early detection.

a. Modelling study (cost-effectiveness study).

b. The International Agency for Research on Cancer’s METHIS modelling platform demonstrated adequate credibility,
including calibration and internal, external and cross validation.

c. We downgraded one level for risk of bias, as the model relied on input parameters (test accuracy, survival rates, costs
and baseline HPV prevalence) derived within the RISCC project or provided by the expert European Commission Initiative
on Cervical Cancer Working Group, limiting country-level generalisability.

d. The strategies included in the final reports were selected by applying a cost-effectiveness approach. Only the set of most
efficient strategies with incremental cost-effectiveness ratios <100 000 (across all combinations of vaccine type,
vaccination coverage, baseline HPV prevalence and vaccination programme) were highlighted in the report. The strategy
10 years (ages 35—45) (screening component of the World Health Organization cervical cancer elimination strategy) was
included as relevant in the context of guideline comparison.

e. We downgraded one level for imprecision. No probabilistic sensitivity analysis was conducted. One-way sensitivity
analyses were carried out assuming higher or lower costs and different levels of discounting, which impacted the results
reported in this table (total costs and costs per individual).

EC-CvC WG judgement: 10-yearly HPV
screening at ages 25-45, 30—40 and 35-45
vs 5-yearly at ages 25-65 — The EC-CvC WG
judged that all three interventions are
associated with large cost savings, with each
strategy reducing total programme costs by
more than 50% compared with 5-yearly
screening.

These judgements are based on total
lifetime costs for the screened cohort,
including screening, follow-up and
treatment. The EC-CvC WG noted that the
cost estimates already factor in cancers
prevented and the associated savings, and
that this should be indicated in the table or
footnotes (which led to an update of the
table’s footnotes). For the setting ‘high pre-
vaccination HPV prevalence and 50-75%
vaccination coverage’ (labelled ‘max’ in the
table), values correspond to the first
vaccinated birth cohort entering a screening
programme. For the setting ‘low pre-
vaccination HPV prevalence and >75%
coverage’ (labelled ‘min’ in the table), the
values correspond to the last vaccinated
birth cohort.

The economic assumptions are described in
detail in the supporting documents.
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Certainty of evidence of required resources

What is the certainty of the evidence of resource requirements (costs)?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS

Very low: EC-CvC WG judgement: 10-yearly HPV
screening at ages 25-45, 30-40 and 35-45

. Quality Results
Low: ) e e vs 5-yearly at ages 25-65 — The EC-CvC WG
:::": ":':' - i i Strategy = m'!':f;:; - ICER [min ~ max]# Cortaimty . i X
Moderate: : undicountsd, 2041%4 | s nasreening* judged the certainty of the evidence on
: Seree st 35 and 10 gemrs | 100 15103 96— 168 t] | 77166331 | 1350 (o413 resource requirements to be moderate
Screening Wlth ::iumised Serious™ :":,:WS SNE‘::WS, Serious® vt::" oges 2445, rvery 10 | 153 105 [121 049 - 221 950] 43:1 [3:9—135‘5] 148 661 [23002—1093250] | Low q ’
. studies® 1
HPV detection test seeen ogs 255, eveys | T390 457 | tyag_sace) | wevercometiecve Although cost estimates are based on

every 10 years
(between ages 25
and 45), every 10
years (between
ages 30 and 40),
every 10 years
(between ages 35
and 45)

ICER, incremental cost-effectiveness ratio.

* Per 1000 individual lifetimes; minimum and maximum values refer, respectively, to the lowest and highest changes
observed across all combinations of vaccine type (quadrivalent, 9-valent), vaccination coverage (50% to 100%), baseline
HPV prevalence (low, high) and vaccination programme (gender neutral, only girls).

¥ Average costs were assumed and computed using country-specific adjustments using 2024 EUROSTAT harmonised
indices of consumer prices; total costs included screening, diagnosis, treatments and cervical cancer care. The values
reported are the following: min = min in the highest cervical cancer burden scenario, max = max in the lowest cervical

modelling rather than direct data, the EC-
CvC WG judged it highly plausible that
reducing from nine to two or three lifetime
screening episodes will substantially lower
programme resource use and costs (certain
about benefit, uncertain how big it will be).
This confidence in the direction of the effect
was the main reason for assigning the

High: . nen! eV . : . o evidence as moderate, rather than the usual
cancer burden scenario, average = scenario with 4.5 lifetime cervical cancers in the absence of screening and opportunistic practice of grading modelling evidence as
No included screening (high demand resource algorithm). low.
studies:
Patient representatives highlighted that, if
a. Modelling study (cost-effectiveness study). screening intervals are extended, some
b. The International Agency for Research on Cancer’s METHIS modelling platform demonstrated adequate credibility, individuals may choose to seek screening
including calibration and internal, external and cross validation. outside the organised programme at their
own cost. Clear information and
c. We downgraded one level for risk of bias, as the model relied on input parameters (test accuracy, survival rates, costs professional support will therefore be
and baseline HPV prevalence) derived within the RISCC project or provided by the expert European Commission Initiative | important to help individuals understand
on Cervical Cancer Working Group, limiting country level generalisability. the rationale, trust the recommended
intervals and avoid unnecessary additional
d. The strategies included in the final reports were selected by applying a cost-effectiveness approach. Only the set of most testing.
efficient strategies with ICERs <100 000 (across all combinations of vaccine type, vaccination coverage, baseline HPV
prevalence and vaccination programme) were highlighted in the report. The strategy 10 years (ages 35-45) (screening
component of the World Health Organization cervical cancer elimination strategy) was included as relevant in the context
of guideline comparison.
e. We downgraded one level for imprecision. No probabilistic sensitivity analysis was conducted. One-way sensitivity
analyses were carried out assuming higher or lower costs and different levels of discounting, which impacted the results
reported in this table (total costs and ICERs).
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Cost effectiveness

Does the cost-effectiveness of the intervention favor the intervention or the comparison?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Favors the EC-CvC WG judgement: 10-yearly HPV
comparison: screening at ages 25-45, 30-40 and 35-45

Probably favors
the comparison:

Does not favor
either the
intervention or
the comparison:

Probably favors
the intervention:

Favors the
intervention:
Screening with
HPV detection test
every 10 years
(between ages 25
and 45), every 10
years (between
ages 30 and 40),
every 10 years
(between ages 35
and 45)

Quality Results
) ‘Average [min—max]
: Average [min - max] 4
:‘“_""' ":" & Strategy total casts (euro, ) ":f""” - ICER [min ~ max]# Cortaimty
esgn as undiscounted, 2024)*,3 88 ned campal
with na sereening®
Screen ages 35 and 45 years | 105847 [80 743 - 162348] | 45.9 [8.4-1309] Reference
on Screen ages 30 and 40 vears | 108 51881996 - 168058] | 47.7[8:8-135.5] 1350[894 - 8138]
N N S 2425 10| 153105121049 - 221 950]
randomised Serious™ ot ot Serious® Teen oges " every 153 108 11 || 483 (89-136.6) 148 661 [23002—1093250] | Low
il serious serious years |
:::':n spes 25-G5 everys | 769731341485 457991 | oo 1 Never cost effectve

ICER, incremental cost-effectiveness ratio.

* Per 1000 individual lifetimes; minimum and maximum values refer, respectively, to the lowest and highest changes
observed across all combinations of vaccine type (quadrivalent, 9-valent), vaccination coverage (50% to 100%), baseline
HPV prevalence (low, high) and vaccination programme (gender neutral, only girls).

¥ Average costs were assumed and computed using country-specific adjustments using 2024 EUROSTAT harmonised
indices of consumer prices; total costs included screening, diagnosis, treatments and cervical cancer care. The values
reported are the following: min = min in the highest cervical cancer burden scenario, max = max in the lowest cervical
cancer burden scenario, average = scenario with 4.5 lifetime cervical cancers in the absence of screening and opportunistic
screening (high demand resource algorithm).

a. Modelling study (cost-effectiveness study).

b. The International Agency for Research on Cancer’s METHIS modelling platform demonstrated adequate credibility,
including calibration and internal, external and cross validation.

c. We downgraded one level for risk of bias, as the model relied on input parameters (test accuracy, survival rates, costs
and baseline HPV prevalence) derived within the RISCC project or provided by the expert European Commission Initiative

vs 5-yearly at ages 25-65 — The EC-CvC WG
judged that all the interventions are cost-
effective.

The projected estimates show that the
comparator is dominated or associated with
incremental cost-effectiveness ratios (ICERs)
exceeding 100 000 euro per life-year gained
(‘never cost-effective’), whereas the
interventions have dominant ICERs.

Across the three intervention scenarios:

e the two-round strategies (at ages 30—
40 and 35-45) show similar and highly
favourable cost-effectiveness, with
dominant or near-dominant ICERs

e the three-round strategy (at ages 25—
45) is less cost-effective and is probably
not cost-effective when compared
directly with the two-round options.

The EC-CvC WG highlighted that the 30-40
years strategy has a low incremental cost

Varies: on Cervical Cancer Working Group, limiting country level generalisability. per life-year gained (below €10 000 per life-

No included d. The strategies included in the final reports were selected by applying a cost-effectiveness approach. Only the set of most | Yéar gained) and can therefore be

studies: efficient strategies with ICERs <100 000 (across all combinations of vaccine type, vaccination coverage, baseline HPV considered probably cost-effective relative
prevalence and vaccination programme) were highlighted in the report. The strategy 10 years (ages 35-45) (screening to the 35-45 years option. The EC-CvC WG
component of the World Health Organization cervical cancer elimination strategy) was included as relevant in the context agreed that while all interventions are more
of guideline comparison. cost-effective than 5-yearly screening at

ages 25-65, the 30-40 years strategy

e. We downgraded one level for imprecision. No probabilistic sensitivity analysis was conducted. One-way sensitivity provides the most favourable balance of
analyses were carried out assuming higher or lower costs and different levels of discounting, which impacted the results cost and health benefit.
reported in this table (total costs and ICERs).
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Equity

What would be the impact on health equity?

years (between
ages 30 and 40),
every 10 years
(between ages 35
and 45)

1. lwami M, Bouaddi O, Razai MS, Mansour R, Morais B, Ali NM, Crawshaw AF, Bojang S, Seedat F, Deal A,
Webb S, Carter J, Aspray N, Clemente NS, Arroyo-Laguna J, Krishna S, Augustin Y, Staines HM, Hargreaves S.
Drivers of human papillomavirus vaccine uptake in migrant populations and interventions to improve
coverage: a systematic review and meta-analysis. Lancet Public Health. 2025 Aug;10(8):e693-e711. doi:
10.1016/52468-2667(25)00148-3.

2. Cooper S, Schmidt BM, Jama NA, Ryan J, Leon N, Mavundza EJ, Burnett RJ, Tanywe AC, Wiysonge CS. Factors
that influence caregivers' and adolescents' views and practices regarding human papillomavirus (HPV)
vaccination for adolescents: a qualitative evidence synthesis. Cochrane Database Syst Rev. 2025 Apr
15;4(4):CD013430. doi: 10.1002/14651858.CD013430.pub2.

3. Dema E, Osman R, Soldan K, Field N, Sonnenberg P. Are there any sociodemographic factors associated with
non-uptake of HPV vaccination of girls in high-income countries with school-based vaccination programmes? A
systematic review. J Epidemiol Community Health. 2025 Apr 10;79(5):388-396. doi: 10.1136/jech-2024-
222488.

4. Essa-Hadad, J., Jansen, D.E., Vervoort, J.P. et al. Enablers to high vaccination uptake among a disadvantaged
minority population: a qualitative study of the Arab population of Israel. Isr J Health Policy Res 13, 71 (2024).

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
Reduced: Search date: 03 October 2025 EC-CvC WG judgement: 10-yearly HPV

\ ) ) ) screening at ages 25-45, 30-40 and 35-45
Probably reduced: | No dlrgct (.eV|dence was found on whether equity-related factors change across age ranges or longer or shorter vs 5-yearly at ages 25-65 — The EC-CvC WG
Probably no screening intervals. judged that, based on the evidence, it was
impact: Vaccine vs screening 'not known hov'v the intervention would

impact on equity. The EC-CvC WG
Probably Mixed populations were included (i.e. vaccinated and unvaccinated and previously screened or not). considered that equity depends primarily on
increased: participation in screening and vaccination,
q Sireome facray findins Cettainty rather than on screening interval and the
Increased: Equity*™® Socioeconomic, In partially vaccinated populations, HPV vaccine uptake may be lower DODD sta rting age for Screening-
. ethnic and among ethnic minorities and populations with lower educational HIGH
Varies: educational factors: | attainment, lower income and lower socioeconomic status, who are often
e ; ’ There was agreement that the key
5 systematic reviews | the same groups at risk of underscreening. X o

Don't know: (n=257), primary determinant of equity is attendance at and

. ' studies,*™ and one Groups with better access to preventive services benefit sooner, so s : : :
Screenlng with modelling study® relative inequalities, i.e. the proportional gaps between groups, may partl-c!patlon In- SCf:eenlng, rather than the
HPV detection test increase if vaccination and screening are not prioritised for hard-to-reach Speclflc screening interval or number of

populations.

every 10 years rounds.
(bzt\;vseen ages 123 The EC-CvC WG also discussed the potential
an ), every References for unequal impact of herd immunity in

population subgroups (in this scenario 50%
coverage), which may reinforce existing
disparities if vaccine uptake or herd
immunity is uneven.

Unvaccinated individuals are also less likely
to attend screening and to vaccinate their
children. This pattern reflects differences in
opportunity, access and acceptability of
care.

Patient representatives emphasised the
importance of reaching individuals who do
not attend screening, noting that in low-
income or underserved settings, proactive
outreach by healthcare providers may be
essential. They highlighted the need for
clear, culturally appropriate information —
delivered in the individual’s own language —
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Acceptability

doi: 10.1186/513584-024-00660-6

5. Jiboc NM, Pasca A, Taut D, Baban AS. Factors influencing human papillomavirus vaccination uptake in
European women and adolescents: A systematic review and meta-analysis. Psychooncology. 2024
Jan;33(1):e6242. doi: 10.1002/pon.6242.

6. Malagdn T, Drolet M, Boily MC, Laprise JF, Brisson M. Changing inequalities in cervical cancer: modeling the
impact of vaccine uptake, vaccine herd effects, and cervical cancer screening in the post-vaccination era.
Cancer Epidemiol Biomarkers Prev. 2015 Jan;24(1):276-85. doi: 10.1158/1055-9965.EPI-14-1052.

Is the intervention acceptable to key interest-holders?

in the importance of screening and
vaccination. The EC-CvC WG noted that the
guideline will include programmatic
guidance on improving participation and
specific strategies to reach vulnerable
populations.

Screening with
HPV detection test
every 10 years
(between ages 25
and 45), every 10
years (between
ages 30 and 40),
every 10 years
(between ages 35
and 45)

(n=4518)*

References

1. Zhang B, Wang S, Yang X, Chen M, Ren W, Bao Y, Qiao Y. Knowledge, willingness, uptake and barriers of
cervical cancer screening services among Chinese adult females: a national cross-sectional survey based on a
large e-commerce platform. BMC Womens Health. 2023 Aug 17;23(1):435. doi: 10.1186/s12905-023-02554-2.

Extended intervals

Mixed population (vaccinated and unvaccinated, results reported separately or for mostly vaccinated birth
cohorts).

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
No: Search date: 03 October 2025 EC-CvC WG judgement: 10-yearly HPV
. . screening at ages 25-45, 30-40 and 35-45
Probably no: Vaccine vs screening vs 5-yearly at ages 25-65 — The EC-CvC WG
Probably yes: Mixed population (23.28% vaccinated). judged that overall acceptability is
uncertain.
Yes: Outcome Factor Finding Certainty .
The EC-CvC WG considered all three
e Acceptability’ Willingness to Populations vaccinated against HPV are more willing to attend screening DDDD . . .
Varies: participate / than those who are unvaccinated. HIGH interventions to be pOtentIa“y acceptable
acceptance: 1 but recognised that they will require
Don't know: primary study

substantial engagement and
implementation effort. A large reduction in
lifetime screening rounds is likely to be
viewed positively by many individuals
(fewer visits, procedures and disruptions),
but longer intervals may be harder for some
policymakers, clinicians and screening
participants to understand and accept, as
shown previously during the transition from
3-yearly cytology to 5-yearly HPV testing.
There is no direct evidence on acceptability
in vaccinated vs unvaccinated participants,
participation is already lower in younger
and unvaccinated groups, and change from
the status quo is generally more difficult to
implement. Given these uncertainties and
the lack of data on stakeholder
perspectives, the EC-CvC WG ultimately
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Outcome Factor Finding Certainty
Acceptability!> | Affective attitudes: Most participants (>50%) are hesitant to accept longer screening CDDP
5 primary studies intervals. Common concerns are fear of missed cancers, loss of HIGH
(n=1001)** reassurance and anxiety about long gaps.
Perceived Some participants view extended intervals as having reduced perceived e 1@)
effectiveness: effectiveness. MODERATE*
4 primary studies
(n=854)*"* Acceptance probably increases with clear information and professional
endorsement.

a. We downgraded the certainty by one level due to serious imprecision.

References

1. Martello G, Gori S, Frayle H, Franceschi S, Zorzi M, Del Mistro A. Acceptability of deferring the start of
cervical cancer screening to age 30 for women vaccinated against human papillomavirus. Prev Med Rep. 2023
Sep 22;36:102438. doi: 10.1016/j.pmedr.2023.102438.

2. Kola-Palmer S, Rogers M, Halliday A, Rickford R. "A lot can happen in five years": Women's attitudes to
extending cervical screening intervals. Eur J Cancer Care (Engl). 2022 Nov;31(6):e13655. doi:
10.1111/ecc.13655.

3. Nagendiram A, Bidgood R, Banks J, Heal C. Knowledge and perspectives of the new National Cervical
Screening Program: a qualitative interview study of North Queensland women-'l could be that one percent'.
BMJ Open. 2020 Mar 9;10(3):e034483. doi: 10.1136/bmjopen-2019-034483.

4. Jayasinghe Y, Rangiah C, Gorelik A, Ogilvie G, Wark JD, Hartley S, Garland SM. Primary HPV DNA based
cervical cancer screening at 25 years: Views of young Australian women aged 16-28 years. J Clin Virol. 2016
Mar;76 Suppl 1:574-S80. doi: 10.1016/j.jcv.2015.10.026.

5. Rickford R, Rogers M, Halliday A, Lamptey P, Kola-Palmer S. Attitudes to reducing cervical screening
frequency among UK women: A qualitative analysis. Psychooncology. 2023 May;32(5):721-729. doi:
10.1002/pon.6117.

classified overall acceptability as ‘Don’t
know’.

The EC-CvC WG also noted that interval
extensions will require additional effort
from programme managers, who must learn
not only how to implement new
interventions but also how to safely de-
intensify screening.
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Starting age

Mixed population (vaccinated and unvaccinated, results reported separately or for mostly vaccinated birth

cohorts).
Outcome Factor Finding{ Certainty
Acceptability*—® Affective attitudes: Many participants report anxiety, have concerns about missed cancers 31551 @)
and perceive sexually active young individuals as having a higher risk. MODERATE*

3 primary studies
(n=310)+3

Some also suspect cost-saving reasons for the decision and report that
they would seek testing before the recommended age.

a. We downgraded the certainty by one level due to serious concerns with imprecision.

References

1. Nagendiram A, Bidgood R, Banks J, Heal C. Knowledge and perspectives of the new National Cervical
Screening Program: a qualitative interview study of North Queensland women-'l could be that one percent'.

BMJ Open. 2020 Mar 9;10(3):e034483. doi: 10.1136/bmjopen-2019-034483.

2. Jayasinghe Y, Rangiah C, Gorelik A, Ogilvie G, Wark JD, Hartley S, Garland SM. Primary HPV DNA based

cervical cancer screening at 25 years: Views of young Australian women aged 16-28 years. J Clin Virol. 2016
Mar;76 Suppl 1:574-S80. doi: 10.1016/j.jcv.2015.10.026.

3. Martello G, Gori S, Frayle H, Franceschi S, Zorzi M, Del Mistro A. Acceptability of deferring the start of

cervical cancer screening to age 30 for women vaccinated against human papillomavirus. Prev Med Rep. 2023
Sep 22;36:102438. doi: 10.1016/j.pmedr.2023.102438.

Stopping age

primary study

(n=3745318)'and 1
systematic review (n=87)2

Outcome Factor Finding Certainty
Acceptability™* Willingness to Participation higher than 60% may reflect relatively low perceived | @O0
participate/acceptance: 1 burden and opportunity costs, and higher perceived effectiveness. | LOW?

a. We downgraded the certainty by two levels due to very serious indirectness (populations included
vaccinated and unvaccinated people, and results are not provided separately), and attendance is used
as a surrogate for acceptability.
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Feasibility

References

1. Smith MA, Sherrah M, Sultana F, Castle PE, Arbyn M, Gertig D, Caruana M, Wrede CD, Saville M, Canfell K.

National experience in the first two years of primary human papillomavirus (HPV) cervical screening in an HPV

vaccinated population in Australia: observational study. BMJ. 2022 Mar 30;376:e068582. doi: 10.1136/bmj-
2021-068582.

2. Zhang W, Gao K, Fowkes FJI, Adeloye D, Rudan I, Song P, Jin M, Chen K. Associated factors and global

adherence of cervical cancer screening in 2019: a systematic analysis and modelling study. Global Health. 2022

Dec 9;18(1):101. doi: 10.1186/512992-022-00890-w.

Is the intervention feasible to implement?

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS
No: Vaccine vs screening EC-CvC WG judgement: 10-yearly HPV
screening at ages 25-45, 30—40 and 35-45
Probably no: home boctun Finding (St vs 5-yearly at ages 25-65 — The EC-CvC WG
Probably yes: Feasibility' ™ Attendanct_a: . HPV vaccinated populations. are more likely to attend scr.eening (RR1.35, | DD Judged that the interventions are all feasible
(Zniyzséigz:;r;wews 95% Cl 1.21-1.50), across different contexts and populations. HIGH but considered that implementation will

Yes: Screening
with HPV
detection test
every 10 years
(between ages 25
and 45), every 10
years (between
ages 30 and 40),
every 10 years
(between ages 35
and 45)

additional primary
studies (n=132 129)*-
5

A dose—response relationship between the number of vaccines received
and the uptake of screening was observed (1 dose: RR 1.10; 2 doses: RR:
1.34; 3 doses: RR 1.85).

Cl, confidence interval; RR, risk ratio.
References

1. Shpendi S, Norman P, Gibson-Miller J, Webster R. Identifying the key barriers, facilitators and factors
associated with cervical cancer screening attendance in young women: A systematic review. Womens Health
(Lond). 2025 Jan-Dec;21:17455057251324309. doi: 10.1177/17455057251324309.

2. Ssentongo P, McCall-Hosenfeld JS, Calo WA, Moss J, Lengerich EJ, Chinchilli VMM, et al. Association of human

require coordination and communication.

The EC-CvC WG considered that a large
reduction in the number of screening
rounds would likely be feasible and
operationally desirable, particularly with
cohort-based implementation (i.e. applying
the new schedule to vaccinated birth
cohorts as they reach screening age). In this
scenario, the change represents a de-
investment in screening intensity, with no
additional infrastructure or resource

Varies: papillomavirus vaccination with cervical cancer screening: A systematic review and meta-analysis. Medicine demands, and thus no major feasibility
(Baltimore). 2022 Jul 15;101(28):e29329. doi: 10.1097/MD.0000000000029329. concerns.
Don't know:
3. Choi HC, Leung K, Wu JT. Cervical screening among Chinese females in the era of HPV vaccination: a However, if implemented at the individual
population-based survey on screening uptake and regular screening following an 18-year organized screening | |evel — based on vaccination status rather
program. J Gynecol Oncol. 2024 Mar;35(2):e20. doi: 10.3802/jg0.2024.35.e20 than by cohort — the subgroup noted that
4. Visioli CB, Giorgi Rossi P, Armaroli P, lossa A, Rizzolo R, Bonelli LA, et al. The Consensus Project: Participation feasibility W,OU|d be more cs:omple.x. Th_'s
. . . . . N . would require access to reliable, individual-
in cervical cancer screening by the first cohorts of girls offered HPV vaccination at age 15-16 years in Italy. J e .
level vaccination records, linkage across
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Med Screen. 2023 Sep;30(3):142-149. doi: 10.1177/09691413231165237.

5. Del Mistro A, Battagello J, Weis L, Bressan V, Selle V, Ramigni M, et al. The Consensus Study Veneto Working
Group. A Retrospective Cohort Study of Young Women Spontaneously Choosing to Be Vaccinated against HPV:
Outcomes from Their First Cervical Cancer Screening Test. Viruses. 2021 Mar 16;13(3):486. doi:
10.3390/v13030486.

Extended intervals

These results are related to changing from a 2- to 5-year interval. Mixed population (vaccinated and
unvaccinated, results reported separately or for mostly vaccinated cohorts).

Outcome Factor Finding Certainty
Feasibility’ Attendance: When screening intervals were extended, participation remained moderate. DOHDD
1 primary study More than half of the eligible participants attended the first screening round. | HIGH

(n=3 745 318)*
This pattern is broadly consistent with the 2-year participation rates observed
in the pre-renewed programme, when screening intervals were shorter.

References

1. Smith MA, Sherrah M, Sultana F, Castle PE, Arbyn M, Gertig D, Caruana M, Wrede CD, Saville M, Canfell K.
National experience in the first two years of primary human papillomavirus (HPV) cervical screening in an HPV
vaccinated population in Australia: observational study. BMJ. 2022 Mar 30;376:e068582. doi: 10.1136/bmj-
2021-068582.

Starting age
Outcome Factor Finding Certainty
Feasibility' Attendance: Attendance among younger participants (25-29 years) is relatively low (39.4%) | @&
1 primary study during the first screening round following the guideline change, suggesting MODERATE*

(n=3745318)' and | limited engagement among the youngest age groups initially invited for
1 systematic review | screening.

(n=87)2
However, adherence rates remain high among younger participants after the
initial phase, particularly in high-income countries, exceeding 60%.

a. We downgraded the certainty by one level due to serious indirectness (populations included vaccinated and
unvaccinated people, and results are not provided separately).

References

1. Smith MA, Sherrah M, Sultana F, Castle PE, Arbyn M, Gertig D, Caruana M, Wrede CD, Saville M, Canfell K.

systems, and clear communication
strategies to ensure understanding among
both providers and participants.
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National experience in the first two years of primary human papillomavirus (HPV) cervical screening in an HPV
vaccinated population in Australia: observational study. BMJ. 2022 Mar 30;376:e068582. doi: 10.1136/bmj-
2021-068582.

2. Zhang W, Gao K, Fowkes FJI, Adeloye D, Rudan I, Song P, Jin M, Chen K. Associated factors and global
adherence of cervical cancer screening in 2019: a systematic analysis and modelling study. Global Health. 2022
Dec 9;18(1):101. doi: 10.1186/s12992-022-00890-w.

Stopping age

Outcome Factor Finding Certainty
Feasibility’? Attendance: Among participants aged 55-59 years, attendance shows a slight 311010
1 primary study decline over time but remains high, particularly in high-income MODERATE*

(n=3745318)'and 1 | countries (>60%).
systematic review
(n=87)

a. We downgraded the certainty by one level due to serious indirectness (populations included vaccinated and
unvaccinated people, and results are not provided separately).

References

1. Smith MA, Sherrah M, Sultana F, Castle PE, Arbyn M, Gertig D, Caruana M, Wrede CD, Saville M, Canfell K.
National experience in the first two years of primary human papillomavirus (HPV) cervical screening in an HPV
vaccinated population in Australia: observational study. BMJ. 2022 Mar 30;376:e068582. doi: 10.1136/bmj-
2021-068582.

2. Zhang W, Gao K, Fowkes FJI, Adeloye D, Rudan I, Song P, Jin M, Chen K. Associated factors and global
adherence of cervical cancer screening in 2019: a systematic analysis and modelling study. Global Health. 2022
Dec 9;18(1):101. doi: 10.1186/s12992-022-00890-w.
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SUMMARY OF JUDGEMENTS

PROBLEM

DESIRABLE EFFECTS

UNDESIRABLE EFFECTS

NET BALANCE

CERTAINTY OF EVIDENCE

VALUES

BALANCE OF EFFECTS

RESOURCES REQUIRED

CERTAINTY OF EVIDENCE OF
REQUIRED RESOURCES

COST EFFECTIVENESS

EQUITY

ACCEPTABILITY

FEASIBILITY

19/03/2026

SCREENING WITH HPV DETECTION TEST EVERY 10 YEARS

EVERY 10 YEARS (BETWEEN AGES 30

EVERY 10 YEARS (BETWEEN AGES 35

(BETWEEN AGES 25 AND 45) AND 40) AND 45)
Yes
Small Moderate Large
Trivial Trivial Small

Small net desirable

Moderate net desirable

Moderate net desirable

Low

Low

Low

Probably no important uncertainty or variability

Probably no important uncertainty or
variability

Probably no important uncertainty or
variability

Probably favors the intervention

Probably favors the intervention

Probably favors the intervention

Large savings

Large savings

Large savings

Moderate

Moderate

Moderate

Favors the intervention

Favors the intervention

Favors the intervention

Don't know Don't know Don't know
Don't know Don't know Don't know
Yes Yes Yes
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SCREENING WITH HPV DETECTION TEST EVERY | EVERY 10 YEARS (BETWEEN | EVERY 10 YEARS (BETWEEN | SCREENING WITH HPV DETECTION TEST EVERY
10 YEARS (BETWEEN AGES 25 AND 45) AGES 30 AND 40) AGES 35 AND 45) 5 YEARS (BETWEEN AGES 25 AND 65)
Balance of %k 2. 8.0. 8.9 280,89 *
effects
Resources 1. 8.8.8.4 2. 8.8.8.8 ¢ 8. 8. 8.8 ¢ *
required
Cost * . 2.8.8.8 ¢ 280,89 *
effectiveness
Equity na na na na
Acceptability 280,89 kK * %k 8. 8.8.8 ¢
Feasibility %k 2. 8.0. 8.9 280,89 ok
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TYPE OF RECOMMENDATION

Strong " Conditional . Strong
A Conditional . Conditional 3
recommendation . . recommendation for . recommendation
R recommendation against X A recommendation for
against the ) A either the intervention . . for the
A A the intervention i the intervention A A
intervention or the comparison intervention
Screening with HPV detection test every 10 O O O (] O
years (between ages 25 and 45)
every 10 years O O O () O
(between ages 30 and 40)
every 10 years O O O () O

(between ages 35 and 45)

CONCLUSIONS

Recommendation(s)

The EC-CvC Working Group (WG) suggests the following start age and screening interval for birth cohorts vaccinated against human papillomavirus (HPV), comprising

individuals with a cervix, according to their risk of cervical cancer (defined by vaccination coverage [<50%, 50-75% and >75%] and pre-vaccination HPV prevalence: high [6% and
above] and low [less than 6%]).

For birth cohorts receiving HPV vaccination before the age of 15 and reaching screening age:

e If HPV vaccination coverage in the birth cohort is at least 75%, irrespective of the pre-vaccination HPV16 prevalence in the population, start screening with HPV
detection test at age 30 with an interval of 10 years between negative HPV tests.

e If HPV vaccination coverage in the birth cohort is between 50% and 74% and the pre-vaccination HPV16 prevalence in the population is low, start screening with HPV
detection test at age 30 with an interval of 10 years between negative HPV tests.

e If HPV vaccination coverage in the birth cohort is between 50% and 74% and the pre-vaccination HPV16 prevalence in the population is high, start screening with HPV
detection test at age 25 with an interval of 10 years between negative HPV tests.

e If HPV vaccination coverage in the birth cohort is less than 50%, irrespective of the pre-vaccination HPV16 prevalence in the population, please refer to
recommendations for general population.

(Conditional recommendation, low certainty of evidence)
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Summary table of screening recommendations for HPV-vaccinated birth cohorts comprising individuals with a cervix

Population Vaccination coverage! iPre-vaccination HPV16 Age to start in Screening frequency Age to stop in
prevalence? vaccinated cohort (vaccinated cohort only) iivaccinated cohort?
(with HPV test)

Birth cohort of individuals for whom HPV <50% Any HPV prevalence 25 years Every 5 years? 64 years
vaccination before age 15 was part of the
national vaccination programme, now initiating {i50-74% High HPV prevalence 25 years Every 10 years

screening. These cohorts typically include both N dati
o recommendation

vaccinated and unvaccinated individuals, 50-74% Low HPV prevalence 30 years Every 10 years . .
at presen
depending on the achieved HPV vaccination P
coverage. 275% Any HPV prevalence 30 years Every 10 years
1. Considering only individuals vaccinated against HPV before the age of 15 years.
2. Applicable to individuals with normal screening cytology.
3. Screening approach as recommended for general populations.
4. The EC-CvC WG decided not to include the age to stop screening in this recommendation. Vaccinated birth cohorts will not reach the upper age boundary for screening for at
least 15-20 years, at which time more empirical evidence should be available to inform recommendations. This question will be addressed in future updates.
Remarks

In scenarios where populations received a 9-valent vaccine in a gender-neutral programme, with successive vaccinated cohorts (e.g. the first to the tenth vaccinated birth cohort),
>75% vaccination coverage and low pre-vaccination HPV16 prevalence (<6%), the recommendation to start screening at age 30 years with a 10-year interval is considered strong,
despite low-certainty evidence, because of the expected large reduction in undesirable effects (fewer colposcopies, overtreatments and preterm births) and improved cost-
effectiveness.

The scenario of birth cohorts with >75% vaccination coverage before age 15 may be considered for vaccinated individuals with a cervix in contexts where individual-level
vaccination status is available and can be reliably verified.

When HPV16 prevalence is not available, recommendations should follow approaches developed for high-prevalence settings.
Starting screening at age 25 requires the adoption of effective triage strategies for HPV-positive individuals.

The WG highlight that individuals who are not vaccinated and do not attend screening continue to represent a high-risk subpopulation for invasive carcinoma. Individuals who are
eligible for screening but do not attend should be systematically tracked and recalled for screening to ensure overall effectiveness of the screening programme, irrespective of
vaccination status.
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The EC-CvC WG based these recommendations on the balance of desirable and undesirable effects, resource use and cost implications, and the equity, feasibility and
acceptability of reducing screening intensity in HPV-vaccinated birth cohorts.

As HPV vaccination substantially lowers the risk of cervical cancer and precancer, maintaining pre-vaccination screening intensity offers diminishing desirable effects, and
increases potential undesirable effects and use of resources associated with unnecessary colposcopies, overtreatment and preterm births. De-intensification is justified when the
balance of effects supports a safe reduction in screening.

1. Birth cohorts with 275% vaccination coverage before age 15 (or vaccinated individuals with individually assessed vaccine status): High coverage provides strong direct and
indirect (herd) protection, regardless of pre-vaccination HPV16 prevalence. Cervical cancer incidence and mortality projected through modelling with 10-year intervals as
compared with 5-year intervals were very similar (a negligible difference in effect — ‘trivial’), while undesirable effects and resource use are substantially reduced. Screening
starting at age 30 with an HPV detection test with a 10-year interval offers a favourable balance of desirable and undesirable effects while also being most cost-effective. This
strategy may be considered for vaccinated individuals with a cervix in contexts where individual-level vaccination status is available and can be reliably verified.

2. Birth cohorts with 50-75% vaccination coverage and low pre-vaccination prevalence of HPV16: In settings with already low HPV16 prevalence, moderate coverage of 50-75%
still yields very low cancer risks. Increases in cervical cancer incidence and mortality as observed through modelling with 10-year intervals as compared with 5-year intervals
remain trivial to small. The desirable effects in terms of reduction in colposcopies, treatments and preterm births are moderate. Screening starting at age 30 years with HPV
detection test with a 10-year interval offers a favourable balance of desirable and undesirable effects in these cohorts while also being most cost-effective.

3. Birth cohorts with 50-75% vaccination coverage and high pre-vaccination prevalence of oncogenic HPV: In such settings, the underlying risk remains somewhat higher in
cohorts vaccinated early. Although 10-yearly screening with HPV test starting at the age of 30 is effective, models show a narrower margin between desirable and undesirable
effects. Screening starting at age 25 with an HPV detection test with a 10-year interval improves early cancer prevention with minimal additional undesirable effects.

4. Birth cohorts with <50% vaccination coverage: With low coverage, herd immunity is limited, and underlying risk is comparable to that in unvaccinated cohorts. Screening
remains critical, and de-intensification would raise cancer risk (and not meet WHO'’s targets for cervical cancer elimination). The recommended screening strategy for general
populations should be implemented.

Certainty of evidence is currently low, as it relies mainly on modelling projections validated against empirical vaccine effectiveness for individuals aged under 30. Although effect
sizes are uncertain, the direction of effect, substantially reduced risk and potential for safe de-intensification of screening were considered robust. Implementation will require
clear communication to support acceptability and equitable uptake.

Overall, the EC-CvC WG judged that screening strategies must adapt to post-vaccination epidemiology, maintaining cancer prevention while minimising undesirable effects and
resource use.

Subgroup considerations

The EC-CVC WG recommendations already consider subgroups of the population according to vaccination coverage. Because real-world impact is uncertain, any change must be
paired with monitoring and adaptive triggers (stage at diagnosis, interval cancer rates, colposcopy/treatment volumes, participation).
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Implementation considerations

Where individual vaccination status can be reliably assessed at the point of sending an invitation (e.g. there is a linkage between vaccination registry and the invitation database),
less-intensive screening schedules (i.e. those for >75% coverage) can be offered to those vaccinated before age 15 years, while unvaccinated individuals continue with standard-
of-care schedules. In the absence of a system to reliably assess vaccination status, all eligible individuals (irrespective of vaccination status) must be invited for screening
according to the respective population-based recommendations.

In countries with population-based data of type-specific HPV prevalence in young unvaccinated individuals prior to the introduction of an HPV vaccination programme, these data
can guide strategy selection in addition to vaccination coverage. Using population HPV prevalence estimates allows an objective assessment of underlying cancer risk and helps
determine if it is safe to de-intensify screening.

Clear, accessible communication is essential to support confidence in and acceptability of reduced screening frequency. Explanations should emphasise why vaccination allows
longer screening intervals, how safety is monitored, and the balance of desirable and undesirable effects.

Patient representatives highlighted that feasibility varies across Europe, where access to primary HPV testing is not yet universal and extended intervals may be premature in
some settings. They stressed the need for use of lay language in communications, locally adapted implementation timelines, and updated values-and-preferences evidence that
reflects vaccinated birth cohorts and modern screening technologies.

Monitoring and evaluation

The EC-CvC WG highlighted the importance of closely monitoring the impact of de-intensified screening in vaccinated cohorts, including interval cancer rates, stage at diagnosis,
colposcopy and treatment volumes, and participation, as well as use of opportunistic screening, particularly as programmes shift to longer intervals and differential strategies by
vaccination coverage.

The quality assurance scheme under development within the EC-CvC will support countries to track these indicators, ensuring that de-intensification remains safe, equitable and
responsive to early warning signals, such as emerging inequalities or reduced programme effectiveness.

The EC-CvC WG stressed that successful implementation depends on robust, adaptable monitoring systems with legal authorisations that can guide timely adjustment of
strategies.

Research priorities

Programmatic data on screening outcomes for vaccinated cohorts, including occurrence of cervical intraepithelial neoplasia 2+, treatment, adverse treatment effects, and
baseline type-specific HPV prevalence will be essential for validating modelling assumptions and ensuring recommendations can be adapted to real-world data.

Updated evidence on values and preferences in vaccinated birth cohorts, along with studies on effective communication, will support safe, acceptable and equitable
implementation across diverse settings.
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