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Abstract

Ozet

Objective: To identify patterns of variation in cervical cancer screening
programmes in Europe to support planning public health human papil-
lomavirus (HPV) vaccination strategies in cervical cancer prevention.
Material and Methods: A three-phase approach was designed to
evaluate programmes in different countries and to identify drivers and
barriers to vaccine introduction. Countries were clustered according to
their structure, process, and outcomes of current secondary prevention
programmes for cervical cancer. Main outcome measures: Detailed
description of cervical cancer secondary prevention programmes
(organisation, target population, screening algorithms, financing) was
compared. Outcome based criteria were incidence rate, mortality rate,
and coverage rate of women (proportion of women actually screened).
Results: A wide range of variation was found in structure, process
and outcomes for cervical cancer screening programmes in Europe,
but countries could be clustered on the basis of screening practice and
outcomes. There was a relation between the quality of cervical cancer
prevention programmes and the continuing cervical cancer burden.
Conclusion: There are several different patterns of current cervical
cancer secondary prevention in Europe. Implementation of vacci-
nation against the major oncogenic HPV types 16/18 provides a po-
tentially important tool to supplement these cervical screening and
achieve optimal cervical cancer prevention. The challenges are dif-
ferent in each country cluster.
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Amag: Avrupadaki servikal kanser tarama programlarindaki varyas-
yonlarn belirlenerek servikal kanserin énlenmesinde toplumda hu-
man papillamovirus (HPV) asilama programlarinin ve stratejilerinin
gelisimini incelemektir.

Gerec ve Yontemler: Farkli tilkelerdeki asilama programlarini, buna
etki eden olumlu ve engel olan faktorleri incelemek icin ti¢ fazh bir di-
zayn yapilmustir. Ulkeler yapilanna, islemlerine, ve su anki sekonder
servikal kanser 6nleme programlarina gore simiflanmistir. Ana c¢iktilar:
Sekonder servikal kanser tarama programlarimin detayli tamimu (orga-
nizasyon, hedef populasyon, tarama algoritimleri, finans) karsilastirl-
mustir. Sonuclar su kriterlere bagh kalarak verilmistir; insidans, morta-
lite orani, ve taramayla kapsanan kadinlarin orani.

Bulgular: Servikal kanser taramasinda Avrupa iilkelerinde organi-
zasyon, islem ve sonuclar acisindan cok farkliliklar olmasina ragmen
ilkeler tarama programlarna ve sonugclarina gore gruplandirlabilir.
Servikal kanser tarama program kalitesiyle servikal kanser riski ara-
sinda iliski vardir.

Sonug: Avrupa’da sekonder servikal kanser énleme programlari ara-
sinda farkhliklar mevcuttur. Major onkojenik HPV 16 ve 18 tiplerine
karsi asilama bu programlarin tamamlanmasi ve iyilestirilmesini sag-
layacaktir. Her gruptaki tilkelerin karsilastigi giicliikler farkhdir.

(J Turkish-German Gynecol Assoc 2009; 10: 61-7)

Anahtar kelimeler: Servikal kanser, tarama programu, Avrupa, agilama

Gelig Tarihi: 13 Ocak 2009  Kabul Tarihi: 22 Mart 2009

Introduction

European screening programmes in 18 countries have recent-
ly been reviewed by the Epidemiology Working Group of the
European Cervical Cancer Screening Network and the Inter-
national Agency for Research on Cancer, who concluded that
screening recommendations are met only in few European

countries and health authorities need to consider stronger
measures and incentives than those laid out in the current set
of recommendations (1).

Studies have shown the efficacy of vaccination with HPV-
16/18 VLPs composed of the viral L1 protein in uninfected
women is up to 100% against type-specific prevalent persist-
ent infections and associated abnormal cytology and pre-can-
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cerous lesions (2-8). Successful implementation of HPV-16/18
vaccination requires careful consideration of the background
against which this takes place and includes (1,7) the identifica-
tion of the target population and existing health infrastructure to
deliver vaccination to this population, (2) support from health
authorities and public health policy makers, (3) awareness of
the disease, and (4) potential interactions between established
programmes such as secondary prevention cervical cancer
screening and the introduction of a prophylactic vaccine.

In order to provide information regarding the challenges of in-
tegrated cervical cancer prevention based on vaccination and
screening, we evaluated patterns of variation in current cervi-
cal cancer survival programmes in Europe in order to lay the
ground for discussions on cancer vaccination strategies.

Methods

The project focused on the 25 member-countries of the European
Union as well as Romania and Russia. A three-phase approach
was designed to evaluate programmes in different countries and
to identify drivers and barriers to vaccine introduction. In the first
phase, countries were clustered by the criteria for quality of the
screening programme and by outcome defined; and countries
with nationally organised screening programmes (existence of
national guidelines for the definition of age intervals, frequency,
type of test used for primary screening, management of abnor-
mal findings, existence of a formal process to access the target
population (invitation and recall-systems in place), national reg-
istry to register and follow-up screenings on an individual basis
as well as assessed performance of screening).

Outcome based criteria were incidence rate, mortality rate,
and coverage rate of women (proportion of women actually
screened). Standardized mortality rate was available for all
countries in the scope of the study. Coverage rate was consid-
ered as the most relevant value, however, it was not available
for all countries.

Information was gathered by structured interviews with epide-
miologists and opinion leaders from 12 countries who are listed
in the appendix and supplemented by additional desk research
(Smart Pharma Consulting, Paris, France).

Presence or absence of a national organized screening pro-
gramme was the first criterion applied and countries were sep-
arated in two groups (Figure 1). Countries without a national
organized screening programme were further subdivided in
three groups according to their mortality rate being lower than
five, five to less than ten, and ten and more per 100.000 women
per year. Using these criteria, countries were allocated to four
clusters keeping in mind that the quality of cancer registries
with respect to incidence and mortality varies considerably be-
tween and inside clusters. Also problematic is the allocation of
Denmark to cluster 3 due to the high incidence and mortality
in Greenland, although a national screening program and ex-
cellent cancer registry is in place. In each cluster one coun-
try was chosen as cluster-head. The selection of cluster head
countries was random and based exclusively on the availability

and commitment of the experts approached for collaboration
in the study. A detailed description of cervical cancer second-
ary prevention programmes (organisation, target population,
screening algorithms, financing) was provided for each cluster
head. The performance of the existing screening programmes
was assessed.

The cluster results were compared by the expert panel of the
European Cervical Cancer Prevention Board to evaluate the po-
tential implications of difference in cervical screening practice
and outcomes within Europe for the introduction of HPV-16/18
vaccination.

Results

A detailed description of the “cluster-head” screening pro-
grammes is given for each of the four clusters (Table 1). Crude
incidence and mortality rates are shown in figure 2.

In cluster 1, screening is offered to all women and an accept-
able coverage rate is achieved due to an efficient invitation
process. Regular training of health care professionals allows for

Table 1. Clusterisation of countries into four groups ba-
sed on a three-phase approach. Each cluster head in the
study is highlighted. Clustering of countries: Finland, Italy,
Germany, and Poland are the proposed “cluster-heads”,
respectively for cluster 1, 2, 3, and 4
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Figure 1. Clustering of countries algorithm. Presence or absen-
ce of organized “national screening programmes” was applied to
define the first cluster, and remaining countries are further sepa-
rated based on their mortality rate
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the collection of good quality samples. National registries allow
for excellent monitoring of epidemiological parameters and
screening performance. Screening results are always commu-
nicated to the women, even if negative.

Head for cluster 1 countries was Finland. An organized screen-
ing programme was introduced in 1963 with regular updates.
Guidelines recommend a starting age of screening at 30 years,
although cases of severe cervical dysplasia are reported as early
as 25 years of age. National guidelines have defined the target
population, screening intervals and management of abnormal
findings since 1992. Organisation and financing of screening are
part of a national health care system. Implementation of screen-
ing is the responsibility of the 431 municipalities, but most of
screening activities are coordinated and supervised by the Finn-
ish Cancer Society.

Target population of women between 30 and 60 years of age is
approximately one million, and they are screened at five-year
intervals. Some municipalities start at age 25 and end at the age
of 65, the target population in this age group is 1.4 million. Wom-
en are identified from the population registry and each woman
receives a personal invitation by mail, and an appointment. A
recall letter is sent if a woman does not attend the examination.
Screening for cervical cancer according to screening guidelines
is free of charge to women, including the additional tests re-
quired in case of positive initial screening results. Funding is
public, and provided from direct taxation through the national
health system More than 90% of women 30 years and older are
invited and on average 70% of women follow the invitation. Rate
of spontaneous screening is not registered.

A detailed screening algorithm is defined for primary screening
as well as the management of abnormal findings, based on the
Finnish guidelines. The management of abnormal cervical find-
ings is aligned to the guidelines of the European and American
Societies for Colposcopy and Cervical Pathology. Pap smear is
the primary screening tool, performed by trained health profes-
sionals in health care centres, ensuring a low rate of inadequate
smears (below 1%).

National Cancer Registry provides complete data on cancer in-
cidence and mortality since 1953. The Mass Screening Registry
records and files screening invitations and results for cervical,
breast, and prostate cancer. Every municipality has to submit
data to both registries, which are maintained by the Finnish
Cancer Society. Existence of national registries allows for a thor-
ough monitoring of the epidemiology and screening perform-
ance nationally. Outcome evaluation shows an 80% reduction
of incidence and mortality rates since the 1960s with a slight
increase in incidence recently (Figure 3).

In cluster 2, well designed screening programmes are usually in
place. Registries maintained are at regional levels, giving accu-
rate although partial information on country situation.

Head of cluster 2 was Italy. Organised cervical cancer screening
on a national basis was introduced in 1996. National guidelines
for cervical screening are produced by Italian Ministry of Health.
Organisation and financing of screening belongs to National
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Figure 2. Incidence and mortality of cervical cancer in European
countries by cluster (crude rates)
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Figure 3. Assessment of the outcome of the current cervical can-
cer screening programme in Finland, representing Cluster 1

Health Service. Implementation of screening activities is deliv-
ered by regional health services of 21 regions in Italy. To date,
17 out of the 21 regions (covering 80% of the population) have
decided to implement these guidelines, with implementation
starting in 2005.

Target population of women between 25 to 64 years of age is
approximately 16 million. Women are screened at 3 year inter-
vals and one-third of the target population is invited each year
through general practitioners. Each woman in the target pop-
ulation receives an individual invitation by mail from regional
health services, and an appointment. If the woman does not
attend, two recall invitations are sent, and if she still does not
attend, she will be re-invited three years later. The results are
always communicated to women, even if negative.



Schneider et al.
6 4 Cervical cancer screening and HPV vaccines in Europe

J Turkish-German Gynecol Assoc 2009; 10: 61-7

Screening for cervical cancer is free of charge for women within
the national guidelines, including additional tests required in case
of positive results. In the regions that have not implemented the na-
tional programme yet or for screening between the recommended
intervals, women have to pay a lump sum for the Pap smear.

The National screening programme captures approximately
39% of the women. Opportunistic screening in private practices
captures approximately 40% of the women; in addition, there is
no registration of the screening results.

A detailed algorithm has been defined in Italy for the primary
screening and management of abnormal findings, although not
implemented in all regions. Pap smear is the primary screening
tool and quality assurance systems are in place.

There is a regional registry in which performance indicators of
the screening programme are collected and evaluated. Submis-
sion of screening data by regions to this registry is mandatory.
Regional registries are consolidated in a national observatory
for oncological screening monitoring cancer prevention per-
formance which has existed since 2000. Regional registries con-
tain information on activities carried out within the national pro-
gramme exclusively. Screening tests implemented outside the
programme are not recorded. Information from the regional/na-
tional registry seems reliable, although reflecting only a part of
the country, and national epidemiological data on cervical can-
cer are extrapolated from regional information. Regional cancer
registries are also in place, although covering only 15-20% of the
[talian population. Only a limited linkage exists between screen-
ing and cancer registries. Incidence rate of cervical cancer has
dropped over the last 11 years by 20%, whereas the mortality
rate remains stable (Figure 4).

In cluster 3 there is a partly organised system with a mixed in-
vitation/voluntary attendance, targeting the majority of women
in the relevant age-group. A very large age-interval is covered
with a yearly frequency of smears. New technology is available
free of charge in case of abnormal findings. A self-referral sys-
tem has not allowed the coverage of all women by an invitation
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Figure 4. Assessment of the outcome of the current cervical can-
cer screening programme in ltaly, representing Cluster 2

system and there is no control of whether or not the women are
reached by screening. There is a lack of information about the
performance of a screening programme on a national level and
therefore limited ability to improve the process and optimisa-
tion of financial spending. There is a lack of harmonisation of
the quality of cytology across regions and management of ab-
normal findings across physicians.

Head of this group was Germany. A statutory cancer screen-
ing programme was introduced in West Germany in 1971 with
a predominant focus on breast cancer and cancer of the colon.
In 1991, this programme was extended to former East Germany.
A cervical cancer screening programme is partly organised at a
national level. Guidelines are defined by scientific committees.
They include age, frequency and type of primary screening tools,
classification of Pap smear findings as well as quality assurance
protocols. Those guidelines are implemented and controlled by
health insurances (450 statutory and 100+ private companies).
Screening is offered as early as 20 years of age on a yearly basis
and no age limit is mandatory but is decided by physicians and
patients. Size of the target population is approximately 25 mil-
lion. Recruitment is mainly a voluntary system. A proportion of
women are covered by an invitational system from the insurance
company. This invitation is a form to be filled in by a gynaecolo-
gist and cytologist and sent to the insurance. Women still have to
fix the appointment with their physician and there is no recall of
women in case of no show (due to data protection measures).
There is not a single national screening registry in Germany. Can-
cer registries are managed on the level of federal states and their
contents vary according to the extent of data protection offered to
individuals. In addition, not all federal states have a cancer regis-
try. Existing registries gather information about incidence, mortal-
ity and survival by age split. Registries do not contain information
about the screening test, results, and follow-up (with the excep-
tion of some pilot-projects). Information on the performance of
screening programme is not available for the entire country and
is generally extrapolated from the individual states.

Statutory health insurance programmes and private insurances
cover the costs of the screening examination as well as any di-
agnostic follow-up or treatment of abnormalities detected by
screening. Most women are covered by insurances (more than
95% of the population), mainly through statutory insurances
(90% statutory and 10% private).

Pap smear is the tool for primary screening and parts of the sub-
sequent management of abnormal findings is left at the discretion
of the screener. A significant drop of incidence and mortality with
65 and 60% respectively has been seen since the 1970s (Figure 5).
Head for cluster 4 was Poland. Screening system is not well
organised and there are limited guidelines for screening tests
and the invitation system is opportunistic. Free cervical cancer
screening is offered to each woman attending a gynaecology
visit with the possibility of benefit from a higher level of diagno-
sis in case of positive primary screening. However, the stand-
ard technique, e.g. colposcopy, is not sufficiently used and new
techniques are not available. There is an insufficient quality
assurance system with respect to collection, preparation, stor-
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age, and analysis of cytology slides. Mortality and morbidity are
under-registered and underestimated in the national cancer
registry. There is no screening registry for cervical cancer in
place. Opportunistic screening in private practices is significant,
although there is no monitoring of processes and results.

A national breast and cervical cancer screening programme
was developed in 1999. Some screening guidelines have been
defined (e.g. age, primary test, financing of screening, type of
tests to be used for primary screening), and implementation of
the programme is largely up to each region/city and up to each
physician. A national programme “against cancer act” is under
finalisation and implementation should start in 2006. Under this
act, new guidelines will be set out for cervical cancer with the
establishment of one national centre which will coordinate and
monitor the activities of 16 regional centres, quality assurance
of cytodiagnosis and wide introduction of cervical cancer man-
agement techniques.

Women between 25 and 59 years are screened on a yearly basis.
Size of the target population is 9.8 million. It is planned to extend
the age limit to 64 years, which would increase the size of the
target population to 10.6 million women. The frequency will be
extended to every three years. At the moment, no proactive re-
cruitment is in place and women are proposed to be screened
opportunistically during a visit to their gynaecologist. From 2006
on it is planned to send an invitation letter to each woman.
There is a national cancer registry in place since 1997; each phy-
sician has to report the age of the patient, type of neoplasm,
and type of treatment. No specific information about cervical
cancer is available and no registration of the number of screen-
ing tests, test results, and patient follow-up is recorded. There
will be a national registry for cervical cancer, implemented and
managed by the Ministry of Health.

Tests within screening programmes are free for women and fi-
nanced by their obligatory social security (covering more than
90% of the population). The programme is either financed by
the city if organised by the city, or financed by the sickness
funds. Screening can also be done in private practice, although
the women have to carry the full costs. The future screening
programme will be financed by a special budget from the Min-
istry of Health.

Pap smear is the primary screening tool. There are some guide-
lines for the management of abnormal Pap smear results in
place. In future, the screening algorithm of the ASCCP guide-
lines will be used. Poland displays one of the highest cervical
cancer incidence and mortality rates. In the European Union
and on the data available, there seems to have been a reduc-
tion of incidence of 55% and of mortality of 30% over the last
three decades (Figure 6).

Discussion

The present study shows that European countries can be
grouped on the basis of current practice of cervical cancer
screening. Countries from clusters 1 and 2 have well established
cervical screening programmes and gather relevant epidemio-
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Figure 5. Assessment of the outcome of the current cervical can-
cer screening programme in Germany, representing Cluster 3
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Figure 6. Assessment of the outcome of the current cervical can-
cer screening programme in Poland, representing Cluster 4

logical information on cervical cancer prevention. Although na-
tionally organised screening programmes exist in cluster 1 but
not cluster 2, the outcomes of cervical screening for cervical
cancer incidence and mortality in countries of these clusters is
similar, keeping in mind that reports on decreasing incidence
and mortality rates are only reliable for countries in cluster 1 and
Denmark. Thus, existence of a nationally organized programme
is not the only pre-requisite for successful implementation of
cervical screening, although it may influence efficiency. Coun-
tries from clusters 3 and 4 (except Denmark) have less devel-
oped national or local cervical screening programmes and are
characterized by a higher disease burden.

In the majority of European countries, there is a willingness on
the part of health authorities to provide cervical cancer preven-
tion. The extent and effectiveness of current prevention is vari-
able. Cervical cancer screening can be highly effective in those
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countries where there are highly organised programmes. It is
estimated, and shown in practice (e.g. in Finland), that full im-
plementation of such programmes has reduced the number of
deaths from cervical cancer by 80% (9). Effectiveness of screen-
ing depends on the organisation, i.e. coverage, frequency and
test performance which are governed by local guidelines.

In the prevention of cervical cancer, vaccination represents the
primary prevention strategy whereas screening provides a sec-
ondary means of prevention, and thus an integrated approach
should optimize the effect. This approach has been advocated
by numerous public health bodies including WHO (10, 11). Dif-
ferent incidence and mortality rates could impact the design of
an HPV vaccination strategy throughout European countries.
Furthermore, the impact of the HPV vaccination can be moni-
tored through cervical screening programmes and existing reg-
istries. Continued cervical screening programmes, where they
exist, are important for monitoring the impact of vaccination,
and providing protection for cervical cancer associated with
HPV types for which there is no protection or cross-protection
offered by vaccination. Currently, there is no evidence of sig-
nificant therapeutic benefit of vaccination in women with an es-
tablished HPV infection. Therefore, it is important that women
who are vaccinated are informed of the necessity to continue
to comply fully with screening recommendations, and to en-
sure compliance with the screening programmes and current
screening practices.

Vaccination has the potential to reduce the economic and social
burden associated with screening and follow-up procedures. As
a result of mass vaccination of women against HPV-16/18, the
number of HPV-16 and 18 infections in the population should
decline, as well as the numbers of lesions and cancer associ-
ated with these types. It is predicted that a vaccine which pre-
vents 75% of persistent HPV-16/18 infections could reduce HPV-
16/18 related cervical cancer cases by 70-83% with effects also
on HSIL and LSIL (10). This will result in a reduction in abnor-
mal smears and in follow-up colposcopy treatment. Therefore,
an overall decrease is expected in terms of the cost of screening
programmes, as it is foreseen that vaccination could ultimately
allow delayed entry into screening programmes, an increase in
the required intervals between screening visits, and a reduction
in the need for follow-up colposcopy and treatment.

There is also the potential for a vaccination programme to
achieve a high-level of coverage among women who do not par-
ticipate in regular screening. To ensure broad coverage vaccina-
tion requires suitable information on HPV and cervical cancer
for potential vaccinees and their parents. The major drawbacks
of the vaccine can be the risk of lower attendance rates due to
false security among the vaccinated women and lower positive
predictive value of screening leading to increased cost of screen-
ing. Besides, antibody persistence and protection against persist-
ent HPV infection have been shown for up to 5 years, but further
studies are necessary to evaluate the duration of protection (7).
The validity of the assumption that countries which successfully
implement a nationally organized screening and better health
care organization might be successful in implementing an ef-

fective vaccination programme is supported by evidence from
measles immunization in Europe. With regard to measles, the
countries from cluster 1 belong to those with a good control of
measles resulting in a low incidence, while the head of clus-
ter 3, i.e. Germany, belongs to the European countries with the
highest measles incidence (12). Policymakers should be aware
of the benefit of good screening programmes before imple-
menting HPV vaccination and also need to be aware of the suc-
cess and limitations of the current practice for the prevention of
cervical cancer in the country groups in order to ensure that all
women may benefit from HPV-vaccination.
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