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The 2003 European Council recommendation urging the Member States to introduce or scale up breast, cervical and colorectal

cancer screening through an organized population-based approach has had a remarkable impact. We argue that the

recommendation needs to be updated for at least two sets of reasons. First, some of the current clinical guidelines include new

tests or protocols that were not available at the time of the Council document. Some have already been adopted by organized

screening programs, such as newly defined age ranges for mammography screening, Human Papillomavirus (HPV)-based

cervical cancer screening, fecal immunochemical test (FIT) and sigmoidoscopy for colorectal cancer screening. Second, the

outcomes of randomized trials evaluating screening for lung and prostate cancer have been published recently and the balance

between harms and benefits needs to be pragmatically assessed. In the European Union, research collaboration and

networking to exchange and develop best practices should be regularly supported by the European Commission. Integration

between primary and secondary preventive strategies through comprehensive approaches is necessary not only to maximize

the reduction in cancer burden but also to control the rising trend of other noncommunicable diseases sharing the same risk

factors.

The recommendation of the European Council published in
2003,1 urging the European Union (EU) Member States (MS) to
introduce or scale up breast, cervical and colorectal cancer
screening through an organized population-based approach, has
had a remarkable impact. Among the age-eligible population of
EU in the year 2016, 94.7, 72.3 and 72.4% were residents of the
MS that had implemented or planned population-based screen-
ing for breast, cervical and colorectal cancers, respectively.2

The definitions of the organizational and quality assurance
elements incorporated in the Council recommendation have
changed over time. It is important to follow recent updates
and developments in the concepts of population-based, orga-
nized cancer screening and in quality assurance and incre-
mental optimization of programs.3,4
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Current guidelines recommend new tests or protocols that
were not included in the 2003 Council document, like newly
defined age ranges for mammography screening, human papil-
lomavirus (HPV)-based cervical cancer screening, fecal immu-
nochemical test (FIT) and sigmoidoscopy for colorectal cancer
screening, which have already been adopted for routine use in
population-based screening programs in many MS. The current
Annex of the Council recommendation, therefore, needs
updating, as summarized in the following paragraphs (Table 1).
This commentary is a nonsystematic review based on an
expert’s judgment. The experts contributing to this commentary
were involved in reporting the impact of Council recommenda-
tion on the cancer screening programs in the EU.2

The latest European Guidelines on breast cancer screening5

published by the European Commission Initiative on Breast
Cancer (ECIBC) extended the age recommendation for mam-
mography screening to 45–74 years. There is moderate certainty
of the evidence that mammography screening at 45–49 and
70–74 years can reduce breast cancer mortality and the balance
between benefits and harms favors mammography screening.
Recommendations on digital breast tomosynthesis are contra-
dictory due to the limited evidence currently available.5,6

The European Guidelines recommended HPV test as the
test of choice for primary cervical cancer screening7 due to
high negative predictive value of HPV tests, the possibility of
prolonging the interval between two rounds of (HPV) screen-
ing, lower cumulative incidence of CIN 3+ in HPV negative
women compared to cytology negative women and the fact
that compared to cytology, HPV-based screening is 60–70%
more efficacious in preventing invasive cervical carcinomas.8

Several MSs have already introduced HPV test for primary
screening followed by triaging with cytology.

The European Guidelines on colorectal cancer (CRC) screen-
ing9 have identified FIT as superior to guaiac Fecal Occult Blood
Test (gFOBT) with better detection rates, higher positive predic-
tive values and logistic advantages. In addition, a multicenter trial
in the United Kingdom demonstrated substantial benefit for a
single round of screening of individuals aged 55–64 years with
flexible sigmoidoscopy (FS) and the benefit was maintained over
17 years.10 A significant reduction in incidence of colorectal can-
cer was demonstrated in the screened population both in the
intention-to-treat (reduction by 26%) and the per-protocol ana-
lyses (reduction by 35%). The intervention group had 30 and
41% reduction in mortality from CRC in intention-to-treat and
per-protocol analyses, respectively. A pooled analysis of two other
European randomized controlled trials (RCTs) and one American
RCT demonstrated a small but statistically significant protective
effect of FS screening for proximal cancer (incidence reduction by
14%) at 12-year follow-up. This analysis demonstrated the protec-
tive effect of screening on reduction of both CRC incidence and
mortality among men and women younger than 60 years. More
effective alternative methods may be required for women above
60 years of age to detect the proximal lesions in particular.11 On
the other hand, the UK trial with 17 years of follow-up has
reported very similar effects against colorectal cancers by both
genders and age groups, but no or very little impact on proximal
cancers.10 Although the results from RCTs evaluating CRC
screening using colonoscopy are awaited, colonoscopy can be
expected to be at least as effective as FS, with potential added
value to early detect proximal lesions.

Table 1. Key issues and recommendations that need to be considered while revising the current Annex of the Council Recommendation (2003)
on cancer screening

Cancer site
European Council recommendations
2003 on cancer screening Issues to be considered in revised recommendation

Cervical cancer Screening with Pap smear starting at
age 20–30 years

Adopt HPV-based cervical cancer screening with appropriate interval
and age range

Adopt appropriate management strategies for screen-positive women

Define appropriate screening policies following the introduction of HPV
vaccine in immunization programs

Breast cancer Mammography screening in women
aged 50–69 years

Mammography screening in women aged 45–74 years

Wait for more conclusive evidence on the use of tomosynthesis for
breast cancer screening

Colorectal cancer Screening with fecal occult blood test in
men and women aged 50–74 years

FIT for age 50–74 once every 2 years or flexible sigmoidoscopy once in
a lifetime for colorectal cancer screening

Wait for more conclusive evidence on screening once in a lifetime with
colonoscopy

Lung cancer No recommendation Wait for more conclusive evidence on lung cancer screening with LDCT
for heavy smokers aged between 55 and 74 years, taking into
consideration resource implications, cost-effectiveness and harms

Prostate cancer No recommendation Wait for more conclusive evidence on prostate cancer screening taking
into consideration harms to benefits ratio

Monitor opportunistic testing

Abbreviations: FIT, fecal immunochemical test; HPV, human papillomavirus; LDCT, low-dose computerized tomography.
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The outcomes of the RCTs evaluating screening for other
cancer sites including lung and prostate cancers have been
published recently.

Annual screening with low dose Computerized Tomogra-
phy scan (LDCT scan) of heavy smokers aged between 55 and
74 years can achieve a significant 20% reduction in lung can-
cer mortality in settings where very high-quality radiology ser-
vices are available and dedicated facilities exist to investigate
and manage screen-detected pulmonary lesions.12,13 The bene-
fits need to be carefully balanced against the possible harms of
false-positive diagnosis (approximately 20% of the screened
population will have suspicious nodules in the lungs and
approximately 80% of these are benign lesions). Further
reported harms include complications of pulmonary needle
and surgical biopsy (reported rate of major complication from
such procedures is 0.4%) and overdiagnosis (National Lung
Screening Trial in the United States of America reported that
18.5% cases were overdiagnosed relative to screening with
chest x-ray during trial period).14 In the Netherlands, the Nel-
son trial showed that15 computerized tomography (CT) scan
decreased lung cancer mortality by 26% in high-risk men and
39% in high-risk women over a 10-year period.16 Yet, the
logistics of setting up such a complex program and the cost-
effectiveness of lung cancer screening need to be carefully
considered prior to decision-making. Needless to say, preven-
tion of smoking and ensuring access to smoking cessation ser-
vices should be the priority to reduce lung cancer and other
smoking-related cancers in all MS.

The European Randomized Study of Screening for Prostate
Cancer (ERSPC) evaluating prostate cancer screening in men
aged 55–69 years with the prostate-specific antigen (PSA) test
every 2–4 years found a 21% reduction in the relative risk of
prostate cancer mortality.17 This corresponds to one less death
from the cancer per 781 men invited for screening. Harms
that have been reported include complications of biopsy
(1/1,000 screened men reported sepsis after prostatic biopsy)
and significant treatment-related complications (3/1,000
screened men reported urinary incontinence and 25/1,000
screened men reported erectile dysfunction after treatment).18

Overdiagnosis is also a major harm of prostate cancer screen-
ing. A pragmatic recommendation at the EU level is necessary
to provide guidance to the Member States to tackle the huge
burden of prostate cancer in men. Opportunistic prostate can-
cer screening alongside PSA testing in men with urinary dys-
function (or possible other nonspecific symptoms of prostate
cancer) is widely spread in EU member states,19 often with
unknown quality of testing, diagnostic process and manage-
ment history. Monitoring these practices is important in order
to reduce the side effects of inappropriate testing and referral.

In the future, the Council should consider recommending more
stringent legal frameworks, governance and quality assurance struc-
tures, taking into account that only little development has been
reached in some MSs with serious barriers to effective population-
based cancer screening 15 years after the recommendation of

2003.20 Existing legal frameworks often miss adequate implementa-
tion, monitoring and evaluation of screening program services and
their systematic quality assurance, as demonstrated in surveys on
cervical cancer screening.21,22

Monitoring and evaluation of the performance and the
outcomes of screening—including harms—conducting appro-
priate surveillance alongside a synthesis of evidence and
assessing the criteria for decision-making should be rec-
ommended as a regular and continuous activity in order to
improve the quality, enhance the benefits and minimize the
harms. The periodic analysis and reporting of the perfor-
mance of the population-based cancer screening programs
and opportunistic activity adopted by EU Member States is of
great public health significance and should be sustained. The
updating of the status report on cancer screening in EU
should be periodic, at regular intervals (1–3 years) following
the data collections timeframe of screening programs.

Data collection tools, protocols and outputs can be further
standardized and made available through an interactive, web-
enabled platform.21 Information on the organizational details,
disease burden, prioritization, as well as on the evaluation
studies on benefits and harms should be added to the
reporting system. These will be valuable resources for program
managers, clinicians, policy makers, researchers and public at
large. Adequate communication should ensure proper
informed consent or denial by the persons offered screening.

The new recommendation should clarify the need to ensure
consistency and enhance quality of the data collected for the screen-
ing reports and studies. The great variability of the performance
indicators observed across the MS can be explained not only by the
different referral criteria, previous opportunistic testing, diagnostic
tests of the symptomatic population, quality of screening and of
diagnostic tests and different background incidence, but also by dif-
ferent systems of documentation and reporting.

Reference standards for quality and process indicators of the
screening programs at the EU level should be developed and
adopted, starting from achievable performances of well-
established screening programs. Enlisting minimally acceptable
standards for the core indicators will greatly support new pro-
grams to organize their strategies and quality assurance plan. It
is also essential to record and score the harms (and not achieved
benefits), which are associated with poor performance. Adoption
of reference standards at the EU level will require standardiza-
tion of the definitions and the classifications.

The second EU Cancer Screening Report highlighted the
importance of regular linkage of data collected within cancer
screening with National Health Interview Surveys and
population-based cancer registry to obtain more precise infor-
mation on attendance and intervals in opportunistic and
population-based screening settings, as well as outcome, for
example, cancer diagnosis and cancer characteristics. Official
contacts should be promoted with national institutes of popu-
lation sciences and statistics to introduce specific questions on
cancer screening frequency and intervals, if not already
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included, and to standardize definitions and data collection
procedures at the EU level.

Population-based cancer registries (PBCRs) provide valu-
able information on the quality of cancer screening programs
by documenting the impact on cancer-specific incidence, stage
distribution, cancer management including treatment and
excess mortality.23 PBCRs should be strengthened in countries
already having population-based screening programs or are
contemplating to introduce them.

The results of the second EU Cancer Screening Report as
well as of the EU-wide Joint Action on cancer control
(CANCON), have pointed out remarkable barriers and social
inequalities in access to cancer screening.2,20,24 The coverage
of existing programs needs to be further expanded to reduce
inequalities in participation and access to benefits all specifi-
cally the hard-to-reach groups within the population. To find
appropriate solutions to these barriers, European research col-
laboration is required between various screening centers and
programs.20 Moreover, inequalities in health extend well
beyond differences in attendance to the screening program,
up to differences in awareness, risk factors, access to cancer
care and to health care in general.

Integration between primary and secondary preventive
strategies through comprehensive approaches is necessary not
only to maximize the reduction in cancer burden but also to
control the rising trend of other noncommunicable diseases
sharing similar risk factors. Embedding primary prevention
interventions into the screening setting can also act as a posi-
tive reinforcement for the taking charge effect that occurs dur-
ing participation in the screening programs. Integration of
primary and secondary prevention is particularly important
for cervical cancer as in many EU countries the first cohorts
of women vaccinated against HPV are already being screened.
Defining appropriate screening policies for these highly vacci-
nated birth cohorts is essential in order to avoid waste of
resources and unjustified harm. Primary prevention strategies
for lung cancer, including reduction of demand for tobacco
products and access to them, are highly effective and should
be prioritized over screening for the disease.

In order to make the most of the “teachable moment”
offered by the screening setting, every screening visit should

be utilized as an opportunity to disseminate prevention mes-
sages that are coherent and evidence based in all the
European Countries. It is essential that prevention interven-
tions are cost-effective and consistent with the 12 recommen-
dations of the 4th edition of the European Code Against
Cancer.25 In addition, CANCON26 has considered criteria
important for the national and EU-level decision-making on
cancer screening programs.

There is a large variation in the financial resources avail-
able for health care within the EU MS. The cancer screening
programs are generally resourced intensive and highly
demanding on personnel resources, information technology
and infrastructure. These pose challenges in assessing the
threshold values of what is cost-effective within the EU coun-
tries.20 Resource constraints may prevent adequate systematic
screening evaluation and monitoring which may further feed
on nonefficient program. Tailored screening strategies for lim-
ited resources settings need to be developed, and these strate-
gies must be taken into account in all future European
recommendations on cancer screening.

The positive impact of the Council Recommendation in
encouraging implementation of complex population-based
programs reaching large segments of the European population
with highly specialized multidisciplinary services integrating a
broad range of health care providers, regulators and other
institutions should be taken into account in future efforts to
improve the control of cancer and other noncommunicable
diseases in the EU.

Conflict of interest
J.D. declares being a former recipient of research grants from Merck/
SPMSD to institution on the subject of long-term registry follow-up of
vaccine impact in populations and HPV surveillance. For the remaining
authors, there are no conflicts of interest.

Disclaimer
Where authors are identified as personnel of the International Agency for
Research on Cancer/World Health Organization, the authors alone are
responsible for the views expressed in this article and they do not neces-
sarily represent the decisions, policy or views of the International Agency
for Research on Cancer/World Health Organization.

References

1. European Commission. Council recommendation
of 2 December 2003 on cancer screening
(2003/878/EC). Brussels: European Union,
2003. 5.

2. Basu P, Ponti A, Anttila A, et al. Status of imple-
mentation and organization of cancer screening
in the European Union member states-summary
results from the second European screening
report. Int J Cancer 2018;142:44–56.

3. Andermann A, Blancquaert I, Beauchamp S, et al.
Revisiting Wilson and Jungner in the genomic
age: a review of screening criteria over the past
40 years. Bull World Health Organ 2008;86:317–9.

4. Dobrow MJ, Hagens V, Chafe R, et al. Consoli-
dated principles for screening based on a system-
atic review and consensus process. CMAJ 2018;
190:E422–9.

5. Dimitrova N, Saz Parkinson Z, Bramesfeld A, et al.,
eds. European guidelines for breast cancer screening
and diagnosis–the European breast guidelines.
Luxembourg: European Union, 2016. 32.

6. International Agency for Research on Cancer.
IARC handbooks of cancer prevention volume 15.
Breast cancer screening. Lyon: IARC, 2015. 481.

7. Anttila A, Arbyn A, de Vuyst H, et al. Eds.
European guidelines for quality Assurance in

Cervical Cancer Screening [Supplements], 2nd edn.
Luxembourg: European Union, 2015. 194.

8. Ronco G, Dillner J, Elfström KM, et al. International
HPV screening working group. Efficacy of HPV-
based screening for prevention of invasive cervical
cancer: follow-up of four European randomised
controlled trials. Lancet 2014;383:524–32.

9. Segnan N, Patnick J, von Karsa L, eds. European
guidelines for quality assurance in colorectal cancer
screening and diagnosis. Luxembourg: European
Union, 2010. 450.

10. Atkin W, Wooldrage K, Parkin DM, et al. Long
term effects of once-only flexible sigmoidoscopy

4 European Council Recommendation on cancer screening

Int. J. Cancer: 00, 00–00 (2020) © 2020 International Agency for Research on Cancer (IARC/WHO); licensed by UICC

R
ev
ie
w



screening after 17 years of follow-up: the
UKflexible sigmoidoscopy screening randomised
controlled trial. Lancet 2017;389:1299–311.

11. Holme Ø, Schoen RE, Senore C, et al. Effective-
ness of flexible sigmoidoscopy screening in men
and women and different age groups: pooled anal-
ysis of randomised trials. BMJ 2017;356:i6673.

12. Aberle DR, Adams AM, Berg CD, et al. Reduced
lung-cancer mortality with low-dose computed
tomographic screening. N Engl J Med 2011;365:
395–409.

13. Bach PB, Mirkin JN, Oliver TK, et al. Benefits and
harms of CT screening for lung cancer: a system-
atic review. JAMA 2012;307:2418–29.

14. Robbins HA, Callister M, Sasieni P, et al. Bene-
fits and harms in the National Lung Screening
Trial: expected outcomes with a modern man-
agement protocol. Lancet Respir Med 2019;7:
655–6.

15. Oudkerk M, Devaraj A, Vliegenthart R, et al.
European position statement on lung cancer
screening. Lancet Oncol 2017;18:e754–66.

16. De Koning H, Van Der Aalst C, Ten Haaf K,
et al. Effects of volume CT lung cancer screening:
mortality results of the NELSON randomised

controlled population based trial: PL02.05.
J Thorac Oncol 2018;13:S185.

17. Schröder FH, Hugosson J, Roobol MJ, et al.
Screening and prostate cancer mortality: results of
the European randomised study of screening for
prostate cancer (ERSPC) at 13 years of follow-up.
Lancet 2014;384:2027–35.

18. Ilic D, Djulbegovic M, Jung JH, et al. Prostate
cancer screening with prostate-specific antigen
(PSA) test: a systematic review and meta-analysis.
BMJ 2018;362:k3519.

19. Cuzick J, Thorat MA, Andriole G, et al. Preven-
tion and early detection of prostate cancer. Lancet
Oncol 2014;15:e484–92.

20. Lönnberg S, Šekerija M, Malila N, et al. Chapter 4.
Cancer screening: policy recommendations on
governance, organization and evaluation of cancer
screening. In: Albreht T, Kiasuwa R, van den
Bulcke M, eds European guide on quality improve-
ment in comprehensive cancer control.
Ljubljana/Brussels: National Institute of Public
Health/Scientific Institute of Public Health, 2017.
39–75.

21. Elfström KM, Arnheim-Dahlström L, von
Karsa L, et al. Cervical cancer screening in

Europe: quality assurance and organisation of
programmes. Eur J Cancer 2015;51:950–68.

22. Májek O, Anttila A, Arbyn M, et al. The legal
framework for European cervical cancer screening
programmes. Eur J Public Health 2019;29:
345–50.

23. Anttila A, Lönnberg S, Ponti A, et al. Towards
better implementation of cancer screening in
Europe through improved monitoring and evalua-
tion and greater engagement of cancer registries.
Eur J Cancer 2015;51:241–51.

24. Deandrea S, Molina-Barceló A, Uluturk A, et al.
Presence, characteristics and equity of access to
breast cancer screening programmes in 27 Euro-
pean countries in 2010 and 2014. Results from an
international survey. Prev Med 2016;91:
250–63.

25. Armaroli P, Villain P, Suonio E, et al. European
code against cancer, 4th edition: cancer screening.
Cancer Epidemiol 2015;39:S139–52.

26. Albreht T, Kiasuwa R, van den Bulcke M, eds.
European guide on quality improvement in com-
prehensive cancer control. Ljubljana/Brussels:
National Institute of Public Health/Scientific Insti-
tute of Public Health, 2017. 188.

Ponti et al. 5

Int. J. Cancer: 00, 00–00 (2020) © 2020 International Agency for Research on Cancer (IARC/WHO); licensed by UICC

R
ev
ie
w


	 Key issues that need to be considered while revising the current annex of the European Council Recommendation (2003) on ca...
	Conflict of interest
	Disclaimer
	References


