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Preface

John Dalli*

Colorectal cancer is the second most common newly diagnosed cancer and the second most common
cause of cancer death in the EU. Many of these deaths, however, could be avoided through early
detection, by making effective use of screening tests followed by appropriate treatment.

For this reason, the evidence-based European Code Against Cancer recommends that men and
women from 50 years of age should participate in colorectal screening. This has been given effect
within the EU by the 2003 Council Recommendation on cancer screening. Making this screening effec-
tive, in turn, depends on appropriate quality assurance at all levels.

That is the aim of the "European Guidelines for Quality Assurance in Colorectal Cancer Screening and
Diagnosis". These guidelines, the result of tireless efforts over many years by a wide range of Euro-
pean experts, represent a major achievement, with the potential to add substantial value to the
efforts of the Member States to improve control of colorectal cancer.

This, in turn, will save lives and help improve the quality of life of millions of EU citizens, their families
and friends.

This publication will ensure that any organisation, programme or authority in the Member States, as
well as every European citizen, can gain access to the recommended standards and procedures. It
represents a concrete contribution by the European Commission to our shared European objective of
preventing human illness and disease.

I should like to thank the editors, authors, contributors and reviewers of these guidelines for assem-
bling, analysing and documenting the enormous quantity of evidence on which this volume has been

based. I am confident that it will become an indispensable guide for colorectal cancer screening in the
coming years.

Brussels, July 2010

*European Commissioner for Health and Consumer Policy



Preface

Christopher Wild*

Colorectal cancer is the third most common in incidence and the fourth most common cause of cancer
death worldwide, with an estimated 1.2 million new cases and 609 000 deaths in 2008. Based on
demographic trends, the annual incidence is expected to increase by nearly 80% to 2.2 million cases
over the next two decades and most of this increase will occur in the less developed regions of the
world. These regions are ill equipped to deal with the rapidly increasing demand for cancer treatment
resulting from population growth and higher life expectancy. Even greater increases in the worldwide
burden of the disease can be expected if less developed regions adopt a more “westernised” life style.
Concerted efforts to control colorectal cancer are therefore of increasing importance worldwide.

Fortunately, experience in Europe has shown that systematic early detection and treatment of colorec-
tal lesions before they become symptomatic has the potential to improve control of the disease, par-
ticularly if they are effectively integrated into an overall programme of comprehensive cancer control.
Coordinated resources are needed not only for screening and primary prevention programmes but
also for further development and capacity building in diagnosis and therapy of colorectal cancer,
especially in the less developed regions of the world because of the expected changes mentioned
above. Political commitment and appropriate investment at an early stage are not only likely to lower
the future burden of disease, but also to save considerable resources when organised, population-
based programmes are fully established.

The authors and editors of the new European quality assurance guidelines have taken care to point
out that organised as opposed to “opportunistic” screening programmes are recommended because
they include an administrative structure responsible for programme implementation, quality assurance
and evaluation. Population-based programmes generally require a high degree of organisation in order
to identify and personally invite each person in the eligible target population. Personal invitation aims
to give each eligible person an equal chance of benefiting from screening and to thereby reduce
health inequalities. These efforts should be supported by effective communication for groups with lim-
ited access to screening, such as less advantaged socio-economic groups. This, in turn, should permit
an informed decision about participation, based on objective, balanced information about the risks and
benefits of screening. The population-based approach to programme implementation is also recom-
mended because it provides an organisational framework for effective management and continuous
improvement of the screening process, such as through linkage with population registers and cancer
registries for optimization of invitation to screening and for evaluation of screening performance and
impact respectively. In this context research after implementation of screening should be an integral
part of population-based programmes.

Crucial to the success of any cancer screening programme is the availability of comprehensive, evi-
dence-based quality assurance guidelines, addressing all of the steps in the screening process, includ-
ing not just performance of a test, but also information and invitation, diagnostic work-up of lesions
detected in screening, treatment, surveillance and any other subsequent care. Widespread application
of the standardised indicators recommended in the Guidelines will facilitate quality management and
promote the international exchange of information and experience between programmes that is es-
sential for continuous quality improvement.



PREFACE

Finally, as Director of an international agency I would like to highlight the outstanding international
cooperation that has gone into the preparation of these Guidelines. But also, as the landscape of can-
cer occurrence evolves to cast the burden of colorectal cancer on new regions facing increasing inci-
dence rates due to an aging population and “westernised” life style, it is vital that the excellence dem-
onstrated here is pursued and translated to appropriate guidance for the widest possible audience on
a global scale.

Lyon, October 2010

*Director, International Agency for Research on Cancer
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Preface

Jean-Francois Rey, Colm O’Morain, René Lambert

Quality assurance has always been a key issue in digestive endoscopy. Fortunately, this important
topic has recently also been placed high on the agenda of the health authorities, healthcare providers
and patient associations. A major reason for this is the increasing awareness that effective screening
programmes will have a vital role to play in helping to cope with growing problem of colorectal cancer
in Europe. Effective screening should supplement ongoing efforts to improve primary prevention, as
well as the diagnosis and therapy of symptomatic disease. However, the potential of screening to
reduce the burden of the most common cancer in Europe will require an enormous expansion in the
number of people attending national programmes. That in turn will require substantial resources and
expanded efforts in the field of quality assurance.

Colonoscopy plays a key role in every colorectal cancer screening programme because it is the gold
standard by which the status of people with positive screening tests is evaluated. The same applies to
patients in a symptomatic service. As pointed out in the new European Guidelines, efforts to improve
quality and expand screening should be well planned and should lead to improvement not just in
screening, but also in symptomatic care. These efforts should also have a positive impact on the
availability of high quality endoscopy for symptomatic services, by providing sufficient resources to
achieve and maintain appropriate waiting times.

The international collaboration and cooperation in developing the new European Guidelines for quality
assurance in colorectal cancer screening and diagnosis has also shown that additional tools are now
being developed to assist gastroenterologists in evaluating their current level of performance in
screening. It should be kept in mind, however, that these initiatives, though important, can only be
effective if they stimulate action to continuously improve and maintain high levels of professional per-
formance.

The following factors remain fundamental to achieving high quality in endoscopy:

Thorough cleansing of the large bowel is the first mandatory step. If the endoscopist’s vision is
obscured, small or flat lesions anywhere in the colon and particularly sessile lesions in the right colon
may go undetected.

Patient tolerance and acceptance of the endoscopic examination is also of prime importance and can
be increased by sedation. National or cultural differences in this domain should be taken into account.

Training, adequate equipment and external evaluation of endoscopy units has proved to be essential
during the start-up of a national screening programme. Such activities are likely to play an increas-
ingly important role in quality assurance of symptomatic endoscopy in the coming years.

Nice, Ireland, Lyon, October 2010

Jean-Frangois Rey Colm O'Morain René Lambert
Co-author President Elect, UEGF Council Co-author
Institut Arnault Tzanck Trinity College Dublin International Agency for

Research on Cancer

XVIII



Preface

J Patnick, N Segnan, L von Karsa (Editors)

The editorial board would like to thank all the authors, reviewers and other contributors who have
worked so hard to develop these first Guidelines for the new colorectal screening cancer screening
programmes which are emerging across the EU. This has been a major undertaking since many of
these chapters broke new ground in European collaboration and challenged established practice. The
chapters have been produced to a new evidence-based protocol that will, from now on, be used
across all EU cancer screening guidelines and this also presented the authors and reviewers with fresh
challenges.

It is, however, fair to say that the production has been a very stimulating experience to those
involved, and the evolution of the guidelines created strong bonds for future joint working.

The guidelines are designed to ensure that in the future each Member State can deliver screening to a
high standard even if they are at the beginning of a screening programme. There is another thank
you due. This is to the citizens of the EU and those patients on whose past experiences of screening
and endoscopy these guidelines are based.

Oxford, Turin, Lyon, October 2010

Julietta Patnick
Director, NHS Cancer Screening Programmes

Visiting Professor, Cancer Screening Research Unit
University of Oxford

Nereo Segnan
Director, Unit of Cancer Epidemiology
CPO Piemonte and AOU San Giovanni Battista Hospital

Lawrence von Karsa
Head, Quality Assurance Group

Section of Early Detection and Prevention
International Agency for Research on Cancer
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Role of screening in colorectal cancer control

Colorectal cancer (CRC) is the most common newly-diagnosed cancer and the second most common
cause of cancer deaths in Europe. In the 27 Member States of the European Union, CRC ranks second
in incidence and mortality in both sexes, with approximately 330 000 new cases and 149 000 deaths
estimated for men and women combined in 2008 (Ferlay, Parkin & Steliarova-Foucher 2010). Even in
those Member States in the lower range of age-standardised rates of CRC, the burden of disease is
significant compared to other regions of the world (see Ferlay et al. 2010). CRC is therefore an impor-
tant health problem across the EU.

The aim of screening is to lower the burden of cancer in the population by discovering disease in its
early latent stages. This permits more effective treatment than if diagnosed later when symptoms oc-
cur. Early treatment of invasive lesions, for example by endoscopic resection of early CRC, can be
generally less detrimental for quality of life. The endoscopic removal of pre-malignant lesions also re-
duces the incidence of CRC by stopping the progression to cancer. Randomised trials in people of
average risk invited to attend screening have shown a reduction in CRC mortality (Hardcastle et al.
1996; Kronborg et al. 1996; Mandel et al. 1999; Atkin et al. 2010) and incidence (Mandel et al. 2000;
Atkin et al. 2010).

Council Recommendation on cancer screening

The potential of screening for improving control of CRC has been recognised by the Council of the
European Union. On 2 December 2003 the Council recommended implementation of population-based
screening programmes using evidence-based tests for breast, cervical and colorectal cancer to the EU
Member States (Council of the European Union 2003) (Appendix 2). The Council Recommendation
fulfils the criteria for screening defined by the World Health Organization (Wilson & Jungner 1968) and
takes into account the substantial experience in implementation of population-based cancer screening
programmes in the EU. The Recommendation spells out fundamental principles of best practice in
early detection of cancer. It invites EU Member States to take common action to implement cancer
screening programmes with an organised, population-based approach and appropriate quality assur-
ance at all levels, taking into account European quality assurance Guidelines for cancer screening,
where they exist (von Karsa et al. 2008).

By the end of 2007, ten EU Member States were in the process of implementing national population-
based CRC screening programmes (Cyprus, Finland, France, Hungary, Italy, Poland, Portugal, Roma-
nia, Slovenia and the United Kingdom) (see Appendix 3 (Commission of the European Communities
2008)). Furthermore, seven Member States had established nationwide non-population-based pro-
grammes. In the meantime, ten Member States have newly established or have upgraded the status
of their existing CRC screening programmes (Czech Republic, France, Ireland, Lithuania, Portugal,
Slovakia, Slovenia, Spain, Sweden and the United Kingdom). In addition, Denmark and the Nether-
lands are currently in the decision process for implementing population-based CRC screening pro-
grammes.

Need for effective quality assurance

The potential harm caused by CRC screening includes the creation of unnecessary anxiety and mor-
bidity, inappropriate economic cost, and exposure to the risk of invasive procedures for detection and
diagnosis as well as for removal of lesions detected in screening. As demonstrated in implementation
of breast and cervical cancer screening programmes, overall screening outcome and quality depend
on the performance at each step in the screening process. To achieve the potential benefit of CRC
screening, quality must therefore be optimal at each step in the process. This includes identification
and personal invitation of the target population, performance of the screening test and, if necessary,
diagnostic work-up, treatment, surveillance and aftercare of screen-detected lesions (Perry et al.
2008; von Karsa et al. 2010; Arbyn et al. 2010).
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Screening is performed on predominantly healthy people; comprehensive quality assurance is also
required to maintain an appropriate balance between benefit and harm in the large numbers of people
eligible to attend cancer screening programmes. The Council of the European Union therefore recom-
mends appropriate, comprehensive quality standards and best practice in the implementation of can-
cer screening programmes. European quality assurance Guidelines for breast and cervical cancer
screening have been developed by experts and published by the EU (European Commission 2006;
European Commission 2008). The availability of the new European guidelines for quality assurance in
colorectal cancer screening and diagnosis will now make similar standards available to the Member
States in which colorectal cancer screening programmes are currently running or being established.

Primary screening test recommended by the EU

The Council Recommendation calls for introduction of new cancer screening tests in routine healthcare
only after they have been evaluated in randomised controlled trials (RCTs). To date, only the faecal
occult blood test (FOBT) for men and women aged 50-74 years has been recommended by the EU for
CRC screening (Appendix 2). In addition, any screening policy for colorectal cancer should take into
account the available evidence and the numerous other principles and standards of best practice laid
down in the Council Recommendation. Although the use of endoscopic screening methods is increas-
ing, the majority of colorectal cancer screening examinations performed in the EU use the evidence-
based test recommended by the Council of the EU.

Purpose of the EU quality assurance Guidelines

The purpose of the new EU Guidelines is not to recommend other modalities that might currently also
be suitable for CRC screening in the EU. Instead, the Guidelines provide guiding principles and evi-
dence-based recommendations on the quality assurance that should be followed when implementing
screening programmes using the various modalities currently adopted in publicly mandated CRC
screening programmes in the Member States.

The Editors have been conscious of the importance of raising and maintaining quality standards across
all the EU Member States. While never abandoning those standards and recommendations that are
crucial for mortality reduction, we have as far as possible attempted to achieve an equitable balance
that can be used across a wide spectrum of cultural and economic healthcare settings. As with any
standards and recommendations, these should be continuously reviewed in the light of future experi-
ence. It is not the purpose of these guidelines to promote recent research findings before they have
been demonstrated to be of proven benefit in clinical practice. Neither should this edition be regarded
as a textbook or in any way a substitute for practical clinical training and experience.

The Guidelines have been developed to inform European policymakers and public health specialists,
and any other interested parties about the essential issues, guiding principles, standards and proce-
dures of quality assurance and best practice that should be taken into account in running and estab-
lishing colorectal cancer screening programmes in the EU Member States.

The Guidelines have been specifically developed for screening of the average-risk population in which
most CRC develops. High-risk individuals should be referred for high-risk protocols if available. Since
the relative variation in the moderate risk of developing CRC in most people with a family history of
CRC is less than the geographic variation in average risk between the Member States, no attempt was
made to develop recommendations tailored to this subgroup of the population. However, in the ab-
sence of hereditary syndromes people identified with a family history of CRC should not be excluded
from average risk screening (see Chapter 2). The potential benefit and harm of screening recom-
mendations tailored to people with a positive family history could be examined in greater depth in the
preparation of the next edition of the Guidelines.

XXXVIII



10

Process of guideline development

The Guidelines have been developed in an international collaborative project that was co-financed by
the EU Public Health Programme.!® The project involved over 90 experts serving as authors, contribu-
tors, editors or reviewers from 32 countries including 21 EU Member States 13 of which acceded to
the EU before 2004 (Austria, Belgium, Denmark, Finland, France, Germany, Italy, Luxembourg,
Portugal, Spain, Sweden, the Netherlands and the United Kingdom) and eight of which acceded later
to the EU (Czech Republic, Hungary, Latvia, Lithuania, Malta, Poland, Romania and Slovenia), as well
as one EU applicant country (Croatia). The other countries represented among the collaborators in-
cluded Argentina, Australia, Canada, China, India, Israel, Japan, Korea, Norway and the United States
of America.

The new EU quality assurance Guidelines build on the successful developments in previous editions of
the other EU screening Guidelines. The comprehensive CRC Guidelines cover the entire screening
process from invitation to management of screen-detected lesions. Although the Guidelines focus on
elements essential to screening, it is recognised that certain principles are equally important in diag-
nosis. Training, multi-disciplinary teamwork, monitoring and evaluation, cost-effectiveness, minimising
adverse effects, and timeliness of further investigations are referred to repeatedly throughout the
chapters. The applicability of many of the recommended standards and procedures to quality assur-
ance in both screening and diagnosis is therefore reflected in the title of the first edition. Variations in
style and emphasis have been unavoidable given the diverse sources of the contributions. However,
the editors have maintained a high degree of conformity of approach.

The process used for identifying and evaluating the relevant evidence and for developing respective
recommendations in the new Guidelines is described in detail in the section on Principles of evidence
assessment and methods for reaching recommendations. Briefly, scientific and editorial management
was provided by an editorial board with extensive experience in development of best practice guide-
lines, in evaluation of strategies for CRC screening and in programme management. The editorial
board drafted an initial comprehensive outline of the Guidelines and recruited a multidisciplinary group
of experts from across Europe to collaborate in revising the outline and drafting the chapters of the
guideline according to an agreed methodology.

Additional scientific support was provided by a Literature Group consisting of epidemiologists with
special expertise in the field of CRC and in critical appraisal of clinical studies. The Literature Group
worked closely with the authors and editors in preparing and conducting systematic reviews of the
literature on clinical questions of key importance. Bibliographic searches were conducted for the time
period extending from January 2000 to December 2008. Some articles published between 2000 and
2008 and not retrieved by the systematic search were considered to be relevant by the authors. Those
references have therefore been included in the body of evidence with the agreement of the editorial
board. In addition, articles published after December 2008 that were judged of high relevance by the
authors and editors were also included in the Guidelines evidence base.

Preliminary versions of the draft guidelines were repeatedly reviewed and revised through multi-
disciplinary meetings of the authors, editors and the Literature Group, as well as in pan-European
network meetings with participants from all of the EU Member States.

Grant agreement No 2005317: Development of European Guidelines for Quality Assurance of Colorectal Cancer
Screening. Partner institutions: Oxford University Cancer Screening Research Unit, Cancer Epidemiology Unit,
University of Oxford, Oxford, United Kingdom; Unit of Cancer Epidemiology, Centre for Cancer Epidemiology and
Prevention (CPO) and S. Giovanni University Hospital, Turin, Italy; Public Association for Healthy People,
Budapest, Hungary; European Cancer Patient Coalition (ECPC), Utrecht, Netherlands ; Quality Assurance Group,
Section of Early Detection and Prevention, International Agency for Research on Cancer, Lyon, France.
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Guideline publication format

The print version of the Guidelines (400 pages) consists of 10 chapters each of which includes a list of
key recommendations at the beginning of the chapter. The recommendations are graded according to
the strength of the recommendation and the supporting evidence (for scale see below). The respec-
tive evidence is also summarised in the body of the chapters, with explicit citation of over 750 refer-
ences in the Guidelines. In total, over 250 recommendations are provided.

The version of the Guidelines provided on the internet (web version) includes all of the elements in
the print version, as well as an extensive Appendix 1 in digital format (1000 pages) with a complete
record of the key clinical questions and corresponding bibliographic searches conducted by the Litera-
ture Group. The search results are documented in table format, and in summary documents. Al-
together summary documents for over 100 clinical questions, and over 500 evidence tables are pro-
vided.

The level of evidence and the strength of each of the key recommendations presented in the front of
each chapter is indicated using the following grading scales:
For the level of evidence:

I  multiple randomised controlled trials (RCTs) of reasonable sample size, or systematic reviews
(SRs) of RCTs

II one RCT of reasonable sample size, or 3 or less RCTs with small sample size

IIT prospective or retrospective cohort studies or SRs of cohort studies; diagnostic cross section-
al accuracy studies

IV retrospective case-control studies or SRs of case-control studies, time-series analyses
V  case series; before/after studies without control group, cross sectional surveys
VI expert opinion
For the strength of the respective recommendation:
A intervention strongly recommended for all patients or targeted individuals
intervention recommended
intervention to be considered but with uncertainty about its impact

intervention not recommended

m O O W

intervention strongly not recommended

Images illustrating the chapter on Quality assurance in pathology in colorectal cancer screening and
diagnosis will be provided on a virtual pathology website at: http://www.virtualpathology.leeds.ac.uk.

Scope of recommendations in the Guideline chapters

The numerous guiding principles, evidence-based recommendations and conclusions presented in the
new EU Guidelines for quality assurance in colorectal cancer screening and diagnosis cannot all be
presented here. In addition to the key aspects of screening policy and methodology already men-
tioned above, the following points are highlighted in order to illustrate the scope and depth of the
recommendations and conclusions in the first edition.

Chapter 1 - Evidence for the effectiveness of colorectal cancer screening

The first chapter deals with the currently available evidence for the effectiveness of CRC screening,
key operational parameters (age-range, interval between two negative screening examinations, or
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some combinations of tests) and cost-effectiveness. Among other things, the discussion of the 17
graded recommendations presented in the chapter reveals that the most evidence is available for the
primary screening test (FOBT) recommended by the EU.

Chapter 2 - Organisation of colorectal screening programmes

The 29 recommendations and conclusions in Chapter 2 deal with key organisational aspects that influ-
ence the quality and effectiveness of CRC screening. There is a broad consensus in the EU on the
fundamental principle that a colorectal cancer screening programme is a multidisciplinary undertaking.
The effectiveness of the programme is a function of the quality of the individual components of the
process.

It is also recognised that the provision of the screening service must account for the values and pref-
erences of individuals as well as the perspectives of public health. The public health perspective in the
planning and provision of screening services requires commitment to ensuring equity of access and
sustainability of the programme over time. Taking into account the perspective of the individual re-
quires commitment to promoting informed participation and to providing a high quality, safe service.

Successful implementation of a screening programme entails more than simply carrying out the
screening tests and referring individuals to assessment whenever indicated. Specific protocols must
also be developed for identifying and subsequently inviting the target population. Protocols are also
required for patient management in the diagnosis, treatment, and surveillance phases in order to en-
sure that all individuals have timely access to the proper diagnostic and treatment options.

Irrespective of the organisational approach, it should be recognised that appropriate political and fi-
nancial support is crucial to the successful implementation of any screening programme.

Chapter 3 - Evaluation and interpretation of screening outcomes

Chapter 3 includes 20 graded recommendations on the processes and procedures required for effec-
tive monitoring and evaluation of CRC screening programmes. Of fundamental importance is the com-
plete and accurate recording of all relevant data on each individual and every screening test per-
formed - including the test results, the decisions made as a consequence, diagnostic and treatment
procedures and the subsequent outcome, including cause of death.

The chapter also provides an overview of performance measurements currently available from pub-
lished trial results and population-based screening programmes. Based on this evidence and experi-
ence in implementation of population-based screening programmes, the authors and editors were able
to reach a consensus on recommended standards of acceptable and desirable performance for a num-
ber of parameters. These initial standards, as well as the relevant standards available from other
chapters are presented in a table at the end of the Executive Summary. The numbering of the stan-
dards is not indicative of importance. As explained elsewhere in the Guidelines, programmes should
monitor numerous additional parameters in order to maintain and continuously improve quality. It is
hoped that adherence to the other recommendations in the Guidelines will lead to development of a
database that permits future expansion and improvement of the current standards.

Chapter 4 - Faecal occult blood testing

Chapter 4 includes 21 detailed and in some cases complex recommendations dealing with design and
application of faecal occult blood tests in CRC screening. It is recognised that the ideal biochemical
test for population-screening of colorectal cancer would use a biomarker, specific and sensitive for
both cancer and pre-cancer, on an easily collected sample, that could be safely and cheaply trans-
ported to a centralised laboratory for accurate, reproducible, and inexpensive automated analysis. In
addition to these factors which are important for test performance, other key aspects should be taken
into account that may influence the acceptability of the test in the target population. These include
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the design of the test kit, the instructions provided with the kit and the manner in which it is distribut-
ed. Laboratory quality assurance and external quality assessment also play an important role.

Chapter 5 - Quality assurance in endoscopy

Chapter 5 provides a comprehensive view of the many-faceted aspects of quality assurance in endo-
scopy in its use both for the follow-up of screen-positives as well as for primary screening.!! The com-
plexity of the relevant issues is reflected by the comparatively large number of specific recommenda-
tions dealing with planning and location of endoscopic services, infrastructure and equipment,
preparation of the patient and aftercare, endoscopic technique, performance of endoscopists, quality
improvement, policies and processes; a total of 50 recommendations.

The organisation of the chapter follows the patient journey to provide an explanation of the relevant
issues of quality assurance that can also be used to improve the acceptability of CRC screening. This
approach reflects the fundamental consensus of the authors and editors that everyone undergoing
endoscopy, whether for primary screening, for assessment of abnormalities detected in screening, for
assessment of symptoms, or for surveillance, should have as pleasant an experience as possible. A
positive experience will help encourage people to recommend screening, assessment and surveillance
to their friends, family and colleagues.

It is also recognised that the screening service must take into account the perspectives of endoscopy
as well as public health to ensure that the experience is high-quality, safe and efficient as well as per-
son-oriented. Furthermore, screening should take account of historic developments within different
local and cultural contexts.

Although primary screening endoscopy is less complex than follow-up endoscopy (of screen-positives)
primarily because of the lower frequency of high-risk lesions in primary screening endoscopy, care
must be taken to ensure that the introduction of screening does not compromise endoscopy services
for symptomatic patients and that screening and symptomatic (diagnostic) services achieve the same
minimum levels of quality and safety. It is also recognised that, wherever possible, the quality assur-
ance required for screening should have an enhancing effect on the quality of endoscopy performed
for symptomatic patients and for other reasons. As for the other chapters in these Guidelines, the
authors of chapter 5 have emphasised that screening and diagnosis of appropriate quality requires a
multidisciplinary approach to diagnosis and management of lesions detected during endoscopy.

Chapter 6 - Professional requirements and training

Chapter 6 provides 23 graded recommendations dealing with the requisite competency of screening
staff. As previously mentioned with regard to the other chapters in the Guidelines, the fundamental
need for a multidisciplinary approach and hence the need for special training of the multidisciplinary
team that is responsible for a colorectal screening programme is recognised.

All staff involved in the delivery of a colorectal cancer screening programme require knowledge of the
basic principles of colorectal cancer screening. The need for specialist training in screening differs be-
tween the different disciplines and is most important for those involved in the delivery of the service
and diagnosis, e.g. laboratory staff, endoscopists, radiologists, pathologists and nurses. The surgical
treatment of screen-detected cancer and post-operative treatment is not performed differently accord-
ing to whether a cancer is screen detected or symptomatic, but there are certain considerations for
the surgeon to take into account when treating a screen-detected cancer. Professional requirements
of oncologists are not discussed in this chapter because, stage for stage, their role in the treatment of
screen-detected disease is no different from that in symptomatic disease.

Note that although endoscopic screening programmes are running in some Member States, the FOBT is the only
CRC screening test currently recommended by the EU (Appendix 2).
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Chapter 7 - Quality assurance in pathology

The present chapter suggests practical guidelines for pathology within a colorectal screening program-
me. The pathology service plays a very important role in colorectal cancer screening since the man-
agement of participants in the programme depends on the quality and accuracy of the diagnosis.
Pathology affects the decision to undergo further local and/or a major resection as well as surveillance
after screening. The adoption of formal screening programmes leads to improvement not only in the
management of early but also of advanced disease through the introduction of guidelines, quality
standards, external quality assurance and audit. In screening programmes, the performance of indi-
viduals and programmes must be assessed and it is advantageous if common diagnostic standards are
developed to ensure quality, recognise areas where sufficient evidence is still lacking, and initiate
high-quality studies to gather the evidence required.

Chapter 7 includes 23 graded recommendations concentrating on the areas of clinical importance
(Quirke et al. 2010). It is hoped that these recommendations will also help to standardise quality and
performance across the European Union. The associated annex deals with some of the more difficult
areas and suggests topics for future research (Vieth et al. 2010). Guidelines for the reporting and
management of resected specimens have been included in an attempt to move towards agreed mini-
mum European standards of pathology in these areas as well. This is the first edition of what will be a
continuing process of revision as new data emerge on the pathology, screening and management of
colorectal cancer. It is also hoped that by setting minimum standards, these will be followed in all pro-
grammes and that this will encourage the development of higher standards amongst the pathology
community and screening programmes.

Chapter 8 - Management of lesions detected in colorectal cancer screening

The inclusion of a chapter with 32 graded recommendations on management of lesions detected in
CRC screening recognises that reduction in CRC mortality is the main endpoint of any CRC screening
programme. It is also recognised that all screening modalities will detect substantial numbers of indiv-
iduals with adenomas (Levin et al. 2008) as well as a lesser number of lesions in the serrated path-
way, some of which should be treated as adenomas (see Ch. 7). As adenomas are recognised to be
pre-malignant (Leslie et al. 2002) screening has the potential to reduce the incidence of the disease if
these lesions are adequately managed. To achieve the dual aims of mortality and incidence reduction
it is essential that all the elements of the screening service achieve and maintain high levels of quality.
The screening process can only be successful if it is followed by timely and appropriate management
of screen-detected lesions.

In essence, the management of screen-detected adenomas and carcinomas does not differ, stage for
stage, from that required for symptomatic disease. However, screening detects a different spectrum
of disease compared with that diagnosed in the symptomatic population (i.e. higher proportion of
early disease). Thus, there are some considerations in the management of screen-detected disease
that should be emphasised. In this Chapter of the Guidelines the management of endoscopically
detected pre-malignant lesions, pT1 cancers, as well as colon cancer and rectal cancer which is not
limited to the submucosa are dealt with separately and discussion is focused on issues pertinent to
screening. For these reasons, adjuvant chemotherapy and the management of advanced disease are
not discussed.

Of prime general importance is the wide consensus that colorectal neoplasia is best managed by a
multi-disciplinary team. The relevant disciplines include: surgery, endoscopy, pathology, radiology,
radiotherapy, medical oncology, specialist nursing, genetics and palliative care (SIGN 2003), which
should work in close collaboration with primary care. Furthermore, it is recognised that the interval
between the diagnosis of screen-detected disease and the start of definitive management is a time of
anxiety for the patient and affords the opportunity, if prolonged, for disease progression. For these
reasons, standards have been set which aim at minimising delay (NHS 2007). Also of relevance in this
regard is the recognition that colonoscopy is not merely a diagnostic procedure, but has therapeutic
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capacity (Cotton & Williams 1996), and it is essential that the endoscopist carrying out screening
colonoscopy has the necessary expertise to remove all but the most demanding lesions (see also
Chapter 5).

Chapter 9 - Colonoscopic surveillance following adenoma removal

Chapter 9 includes 24 graded recommendations and a comprehensive strategy for surveillance after
removal of adenomas in people taking part in screening programmes in any Member State. The rec-
ommendations in the EU Guidelines recognise that people with previous adenomas are at increased
risk for recurrent adenomas and thus eventually colorectal cancer (Atkin, Morson & Cuzick 1992). The
risk depends mainly on findings during baseline colonoscopy, in particular the number, size and histo-
logical grade of removed adenomas. This allows categorisation of patients into different risk groups.
The indication and interval for surveillance is determined primarily by the presumed risk for recurrence
of advanced adenomas and cancer, and secondarily by age, co-morbidity, and patient wishes.

The primary aims of colonoscopic surveillance are to reduce the morbidity and mortality from colorec-
tal cancer by removing high risk adenomas before they have had a chance to become malignant, and
by detecting invasive cancers at an early, curable, stage. It must be kept in mind however, that col-
onoscopy is a costly, invasive and scarce resource. Therefore, colonoscopy surveillance should be un-
dertaken only in people at increased risk, and at a minimum frequency required to provide adequate
protection against the development of cancer. If colonoscopy surveillance is undertaken, it should be
performed to the highest standard.

Because surveillance colonoscopy consumes considerable endoscopic resources it may prevent a
country that has difficulty meeting demand from sustaining reasonable waiting times. Screening pro-
grammes should therefore have a policy on surveillance with a hierarchy of action for different risk
groups based on resource availability. The policy may limit surveillance to the high risk group if suffi-
cient resources are not available to include people with lower risk.

Chapter 10 - Communication

Chapter 10 provides 35 recommendations dealing with communication in CRC screening. The large
body of guidance reflects the essential goal of CRC screening programmes which is to reduce the bur-
den of illness and death due to colorectal cancer. Screening programmes can only be successful if
they ensure that as many people in the target population as possible receive the relevant information
to be able to make informed decisions about whether or not they wish to attend CRC screening. As
adverse effects are intrinsic to screening practice, participants should understand that a balance exists
between benefits and harms associated with CRC screening (Holland, Stewart & Masseria 2006). A
key component of CRC screening programmes, therefore, is the information and education provided
about CRC, and CRC screening tests and procedures.

The recommendations in the EU Guidelines reflect the wide consensus that people who use CRC
screening services should receive accurate and accessible information that reflects the most current
evidence about the CRC screening test and its potential contributions to reducing illness as well as
information about its risks and limitations. Achieving this goal is challenging, due to the complexity of
CRC screening programmes compared to other established programmes such as screening for breast
or cervical cancer. In CRC screening multiple tests are currently in use (FOBT in most, as well as flexi-
ble sigmoidoscopy (FS) and colonoscopy in some Member States). Furthermore, some screening tests
are invasive, and have known adverse effects. Finally, some CRC screening procedures are generally
undertaken without supervision from a healthcare professional (FOBT screening test and bowel clean-
sing procedure in preparation for follow-up colonoscopy or endoscopy screening). Therefore specific
instructions on how to use the FOBT kit or perform the bowel cleansing procedure need to be com-
municated to the patient.
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The recommendations in the chapter on Communication have therefore been developed to give
people involved in providing and/or managing CRC screening (e.g. managers, decision-makers, health
professionals etc.) an insight into the complexity of communication in CRC screening and its related
critical issues. Pragmatic recommendations are also provided on information strategies/tools/interven-
tions that can be used in current or future programmes. These recommendations mainly refer to an
organised (and centralised) CRC screening programme, as this represents the gold standard to
achieve (see Chapters 1 and 2). In the Communication chapter, the authors specifically provide guid-
ance for screening programmes based on the primary screening test recommended by the EU, the
faecal occult blood test (FOBT, see Chapter 4) which is also the most frequently used test in pro-
grammes implemented by the Member States. Most of the recommendations can be applied to endo-
scopy programmes as well.

Performance standards

The following Summary Table presents the performance standards in the first edition of these Guide-
lines. The numbering is not indicative of importance; more complete information regarding definition
and context is provided in the sections indicated. As explained in the Guidelines, programmes should
monitor numerous additional parameters in order to maintain and continuously improve quality. The
standards listed in the present Summary Table are based on an overview of performance measure-
ments currently available from published trial results and population-based screening programmes
(see Chapter 3). In light of this evidence and experience in implementation of population based
screening programmes, the authors and editors of the current version of the Guidelines were able to
reach a consensus on the recommended targets across the EU. On occasions we have had to accept
that different disciplines and different Member States show some variation of priorities and target lev-
els. In all cases we have attempted to list what we regard as the most generally appropriate profes-
sionally agreed levels for usage in a pan-European setting. In any case, all targets should be con-
stantly reviewed in the light of experience and revised accordingly with regard to results achieved and
best clinical practice. As far as possible, targets given refer to men and women aged 50-74 years in-
vited to and/or attending a CRC screening programme.
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EXECUTIVE SUMMARY

Summary Table of performance standards in colorectal cancer screening

Acceptable Desirable

Indicator!
level level
1 Invitation coverageRec37; Sect3:3.1 95% >95%
2 Uptake rateRec38i Sect3.3.1 >45% >65%
3 Rate of inadequate FOBTRec 3.9 4.21; Sect 3.3.2; 4.3.4 <3% <1%
4 Maximum time between test and receipt of result should be >90%
15 daysRec 3.15; Sect 3.3.4
5 Rate of referral to follow-up colonoscopy after positive test 90% >95%
Rec 3.10; Sect 3.3.2, 3.3.3
6 Maximum time between referral after positive screening >90% >95%
(any modality) and follow-up colonoscopy should be 31 days
Rec 3.16, 5.19; Sect 3.3.4, 5.3.5
7  Compliance with follow-up colonoscopy after positive FS 85% >90%
Rec 3.14; Sect 3.3.2, 3.3.3
8 Rate of complete colonoscopies. Follow-up and screening >90% >95%
colonoscopies to be recorded separately
Rec 3.11; Rec 5.41, Sect 3.3.2, 3.3.3, 5.4.5.1
9 Time interval between positive colonoscopy/FS and definitive >95%
management should be within 31 days
Rec 3.17, 8.2; Sect 3.3.4, 8.2
10 Endoscopists participating in a CRC screening programme 300 >300
should perform a minimum no. of procedures per year
Rec 5.38; Sect 5.4.5.1
11 Biopsies and lesions identified in the screening programme and >90%
the subsequent resection specimen should be reported on a
proformaRec 7.11; Sect 7.6.5.2, 7.8
12 Rate of high-grade neoplasia reported by pathologists in a <5%
colonoscopy screening programmeRec 7-21i Sect 7.7
13 Rate of high-grade neoplasia reported by pathologists in a <10%

FOBT screening programmeRec 7:21; Sect 7.7

1 Sect (superscript) refers to the section/s of the Guidelines dealing with the respective indicator.

Rec (superscript) refers to the number of the corresponding recommendation in the Guidelines.
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Introduction

The evidence-based process for development of the recommendations in the first edition of the Euro-
pean Guidelines for quality assurance in colorectal cancer screening and diagnosis was established at
the outset of the project in 2006 by an editorial board with extensive experience in development of
best practice guidelines, in evaluation of strategies for colorectal cancer (CRC) screening and in pro-
gramme management. In 2007 the editorial board drafted an initial comprehensive outline of the
Guidelines and recruited a multidisciplinary group of experts in colorectal cancer screening and diag-
nosis across the European Union to collaborate in revising the outline and drafting the chapters, in-
cluding guiding principles and recommendations. Additional scientific support was provided by a Lit-
erature Group consisting of epidemiologists with special expertise in the field of CRC and in perform-
ing systematic literature reviews.

The expert Literature Group provided technical and scientific support to the authors and editors in
searching the relevant literature, assessing the methodological quality of retrieved studies, defining a
grading system of the level of evidence and strength of the recommendations, and preparing evidence
tables and summary documents for over 500 references identified through systematic reviews of the
literature according to the priorities and procedures agreed with the editorial board and the authors.

The Literature Group was coordinated by N. Segnan at the Unit of Cancer Epidemiology, Department
of Oncology of the Piedmont Centre for Cancer Prevention (CPO Piemonte) and S. Giovanni University
Hospital, Turin, Italy, and was lead by S. Minozzi at the same institution. Other members of the Litera-
ture Group were based at the CPO in Turin and at the Oxford University Cancer Screening Research
Unit, Cancer Epidemiology Unit, Oxford, United Kingdom. Additional scientific and technical support
was provided by the International Agency for Research on Cancer, Quality Assurance Group, Section
of Early Detection and Prevention, Lyon, France.

The principles of evidence assessment and the methods for developing the recommendations pre-
sented in the Guidelines are described below. The contribution of the Literature Group was crucial to
the feasibility of this resource-intensive process. In addition to the above-mentioned activities, it
included assistance to the chapter authors in defining relevant clinical questions of key importance.

The clinical questions for which evidence was collected by the Literature Group and the results of the
literature search and analysis conducted by the group are presented in Appendix 1 to the Guidelines.
The appendix is only available in electronic format, due to the extensive size of the records that corre-
spond to approximately 1 000 printed pages.

The editors of the first edition of the Guidelines hope that this approach will promote regular updating
of the evidence-based Guidelines and that resources will be available in the future to expand the cur-
rent evidence base and the respective documentation, as well as to improve the methods that have
been followed.

Definition of clinical questions

In multidisciplinary workshops conducted in 2007 and 2008 the chapter authors met with the editorial
board and the Literature Group. At these meetings, the table of contents of the Guidelines was re-
peatedly revised and the methodology of evidence-based guideline development, including the proc-
ess of identifying and evaluating the relevant evidence for each chapter based on the topics in the re-
vised outline was agreed with the authors. Subgroups of authors responsible for each chapter also
worked individually with members of the Literature Group to develop clinically relevant questions
based on the revised chapter outlines, and the results for each chapter were subsequently discussed
with the entire group of authors and editors and the Literature Group in plenary workshop sessions in
order to ensure a common methodological approach and to reach a consensus on questions of key
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importance requiring the support of the Literature Group in order to identify and assess the relevant
evidence. This collaborative, multidisciplinary approach remained a guiding principle throughout the
entire process up to completion of drafting and editing of the Guideline chapters.

The clinical questions initially formulated by the authors of each chapter and subsequently agreed
with the editorial board and the other authors were developed according to the PICOS method
(Greenhalgh 1997; O'Connor, Green & Higgins 2008; Richardson et al. 1995) modified slightly to take
into account the aim of screening to lower the burden of the disease in the population:

P: patients/population characteristics

I: experimental intervention on which the question is focused
C: comparison intervention / control /reference group

0: outcome measure relevant for the clinical question

S: study design on which to base the evidence search

The extensive list of initial clinical questions was reduced to a feasible number, by prioritising ques-
tions of key importance for each chapter. In total, 113 clinical questions were prioritised. The PICOS
components of each prioritised question were subsequently used by the Literature Group to define
specific key words that were then employed in comprehensive bibliographic searches. The results of
these activities were reported back to the authors and editors in subsequent workshops and electroni-
cally. This enabled the editors and authors to provide continuous professional and scientific support to
the process of identifying and analysing the relevant evidence.

Bibliographic review

The Literature Group performed bibliographic searches on Medline, Embase, and the Cochrane library
databases from January 2000 to December 2008 using mesh terms and free text words. Searches
were conducted without date restrictions if the authors or editors who were experts in the field knew
that there were relevant articles published before 2000. Published articles suggested by the authors
and not retrieved by a systematic search, were also considered. Only scientific publications in English,
Italian, French and Spanish were included. Priority was given to recently published, systematic reviews
or clinical guidelines. If systematic reviews of high methodological quality were retrieved, the search
for primary studies was limited to those published after the last search date of the most recently pub-
lished systematic review (i.e. if the systematic review had searched primary studies until February
2006, primary studies published after February 2006 were sought). If no systematic reviews were
found, a search for primary studies published since 2000 was performed.

In selected cases references not identified by the above process were included in the evidence base,
i.e. when authors of the chapters found relevant articles published after 2008 during the period when
chapter manuscripts were drafted and revised prior to publication. The criteria for relevance were:
articles concerning new and emerging technologies where research is growing rapidly, high quality
and updated systematic reviews, and large trials that make a significant contribution to the robustness
of the results or allow upgrading of the level of evidence.

Inclusion criteria

The inclusion criteria applied by the Literature Group were based on the highest level of available evi-
dence, taking into account study design. For primary studies, for each kind of question (e.g., effec-
tiveness, diagnostic accuracy, acceptability and compliance) a hierarchy of the study designs and in-
clusion/exclusion criteria was developed by the epidemiologists in the Literature Group. For example,
for effectiveness studies randomised controlled trials (RCT) were initially searched for. If RCTs were
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retrieved, no other types of study design were considered. If no, or only a few and/or small RCTs
were retrieved, quasi-experimental studies were considered. If no quasi-experimental studies were
found, prospective or retrospective cohort and case-control studies were considered. If studies with
none of the above designs were retrieved, cross-sectional studies and case series were included. For
diagnostic accuracy questions, cross-sectional studies with verification by reference standard were
considered as the best source of evidence.

Quality assessment

The methodological quality of the publications retrieved by the Literature Group was assessed using
the following criteria obtained from published and validated check lists.
Systematic reviews - quorum checklist

A validated checklist for evaluating the manner in which systematic reviews have been conducted was
not available when the methods for the present EU Guidelines were established. Therefore the
QUOROM checklist that assesses the quality of reporting was used as a proxy to assess the methodo-
logical quality of systematic reviews. This approach reflects the view that the quality of reporting can
be used as a criterion for the quality of the process of preparing a systematic review (Moher et al.
1999).

Randomised Controlled Trials

Randomised controlled trials were assessed using the following criteria suggested in the Cochrane
Handbook {Higgins, 2008 754 /id} and by the Cochrane Effective Practice and Organisation of Care
Review Group {EPOC, 2002 755 /id}:

e Unit of allocation (i.e. who or what was allocated to study groups: individuals or clusters);

e Unit of analysis (i.e. results analysed as events at the level of individuals or clusters);

e If unit of allocation and unit of analysis differ, was cluster analysis performed?

e Protection against selection bias (adequate sequence generation and allocation concealment);

e Protection against performance bias (blinding of providers);

e Protection against contamination (blinding of participants);

e Protection against attrition bias (intention to treat analysis, few lost at follow up balanced be-
tween groups); and

e Protection against detection bias (blinding of participants and outcome assessors).

Observational studies: cohort studies and case control studies

Observational studies were evaluated using the following criteria of the Newcastle-Ottawa Scale (for
recent overview see: (Wells et al. 2010)

e Case control studies:
o Adequate definition of the cases;
o Representativeness of the cases;
o Selection source of controls;
o Definition of controls;
o Comparability of cases and controls on the basis of the design or analysis;

o Method of exposure assessment;
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o Same method of ascertainment for cases and controls;

o Non-Response rate.

Cohort studies:

o Representativeness of the exposed cohort;

o Selection source of the non-exposed cohort;

o Method of exposure assessment;

o Demonstration that outcome of interest was not present at start of study;
o Comparability of cohorts on the basis of the design or analysis;

o Method outcome assessment;

o Adequacy of follow up of cohorts.

Interrupted time series studies

Studies based on interrupted time series were assessed using the following criteria suggested by the
Cochrane Effective Practice and Organisation of Care Review Group (EPOC 2002):

LIV

Clearly defined point in time when the intervention occurred.
o A: Intervention occurred at a clearly defined point in time;
o B: NOT CLEAR because not reported in the paper;

o C: Intervention did not occur at a clearly defined point in time.

At least three data points before and three after the intervention.

o A: Three or more data points before and three or more data points recorded after the inter-
vention;

o B: NOT CLEAR because not reported in the paper;

o C: Less than three data points recorded before, and less than three data points recorded af-
ter intervention.

Protection against secular changes (the intervention is independent of other changes).

o A: Intervention occurred independently of other changes over time;

o B: NOT CLEAR because not reported in the paper;

o C: Intervention was not independent of other changes over time.

Protection against detection bias (intervention unlikely to affect data collection).

o A: Intervention unlikely to affect data collection (for example, sources and methods of data
collection were the same before and after the intervention);

o B: NOT CLEAR because not reported in the paper;

o C: Intervention likely to affect data collection (for example, any change in source or method
of data collection before vs. after the intervention).

Blinded assessment of primary outcome(s).

o A: Explicit statement of authors that the primary outcome variables were assessed blindly OR
the outcome variables are objective e.g. length of hospital stay, drug levels as assessed
by a standardised test;

o B: NOT CLEAR if not specified;

o C: Outcomes were not assessed blindly.



Completeness of data set.
o A: Data set covers 80-100% of total number of participants or episodes of care in the study;
o B: NOT CLEAR if not specified;

o C: Data set covers less than 80% of the total number of participants or episodes of care in
the study.

Diagnostic accuracy studies

The criteria used to evaluate diagnostic accuracy studies were obtained from the QUADAS checklist
(Whiting et al. 2003):

Study design: diagnostic cross-sectional studies with prospective or retrospective recruitment;
case control;

Spectrum of patients representative of the individuals who will receive the test in practice;
Patients selection criteria clearly described;

Verification by reference standard of all or a randomised sample of subjects (absence of verifica-
tion bias);

Execution of the index and comparator tests adequately described;

Execution of the reference standard adequately described;

Independent and blind interpretation of index test and reference standard results;
Un-interpretable /intermediate test results reported;

Withdrawals from the study explained.

Clinical guidelines

The quality of clinical guidelines evaluated by the Literature Group was assessed using the following
most relevant criteria derived from the COGS checklist (Shiffman et al. 2003):

Description of the clinical specialisation of the members of the panel of guideline authors;
Search strategy described (databases, years covered, any language restriction);
Inclusion criteria of primary studies stated;

Method used to analyse and synthesise the evidence and to reach the consensus among the
panellists to elaborate the recommendation described;

Presence of a grading of level of evidence and/or of the strength of the recommendation; and

Presence of a complete reference list.

Evidence tables and summary documents

The Literature Group prepared the following documents based on the publications retrieved for each
clinical question or group of clinical questions. The documents were subsequently used by the authors
in drafting respective chapters:

An evidence table for each retrieved study with the main characteristics of the study (study de-
sign, objective of the study, comparisons, participant’s characteristics, outcome measures, results,
methodological quality, level of evidence);

A summary document with a synthesis of the number, types and characteristics of the retrieved
studies, their overall methodological quality, a description of the main methodological flaws, the
study results and the conclusions and the overall level of evidence.
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Evidence tables were not prepared for: additional publications cited in the background sections of the
chapters; pathological and clinical classifications; technical instructions; narrative reviews; editorials
and personal communications; and articles published before 2000 and cited by the authors after the
systematic search of the literature.

Some articles published between 2000 and 2008 and not retrieved by the systematic search were con-
sidered to be relevant by the authors. Those references have therefore been included in the body of
evidence in agreement with the editorial board. For these articles, evidence tables were prepared after
December 2009, but the respective results were not included in the summary documents.

The above documents, together with the clinical questions and respective bibliographic literature
searches for each chapter, are documented in Appendix 1.

Grading system

The key recommendations presented in each chapter of the Guidelines are listed at the front of the
respective chapter together with a grading of the evidence on which each recommendation is based,
and the strength of the recommendation. Only the highest level of evidence supporting a recommen-
dation is reported. The following grading scales are used:

Level of the evidence

e I: multiple randomised controlled trials (RCTs) of reasonable sample size, or systematic reviews
(SRs) of RCTs

e II: one RCT of reasonable sample size, or 3 or less RCTs with small sample size

e III: prospective or retrospective cohort studies or SRs of cohort studies; diagnostic cross section-
al accuracy studies

e IV: retrospective case-control studies or SRs of case-control studies, time-series analyses
e V: case series; before/after studies without control group, cross sectional surveys

e VI: expert opinion

Strength of the recommendations

The strength of recommendations was graded according to the following scale:

e A: intervention strongly recommended for all patients or targeted individuals

e B: intervention recommended

e C: intervention to be considered but with uncertainty about its impact

e D: intervention not recommended

e E: intervention strongly not recommended

The strength of each key recommendation was determined by the authors of each chapter in agree-

ment with the Guidelines editorial board.

Following the list of key recommendations at the beginning of each chapter, the rationale and the evi-
dence on which the recommendations are based is summarised in the body of the chapter, including
the respective levels of evidence.

In a number of chapters, in addition to the key recommendations, fundamental statements (Guiding

Principles) defining the aims and scope of the recommendations presented in the chapter are provided
at the front of the text. Most of the Guiding Principles are considered to be self-evident. All reflect the
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consensus of the authors and editors on essential principles of best practice in screening and diagno-
sis of colorectal cancer. In addition to these principles, additional advisory statements are made in the
body of the chapters that are not specifically graded. These statements also represent the consensus
of the authors and editors on best practice.

Correspondence between level of evidence and strength of recommendation

This present grading of the strength of recommendations did not require a rigid correspondence with
the levels of evidence. For example grade A was given to interventions for which there was evidence
level I (multiple RCTs or SR of RCTs) but also to interventions that could not be assessed by RCTs,
(e.g. psychological aspects, the importance of an accurate information to the patients, etc). Grade B
was given to interventions with lower evidence level (II or III) but also for interventions with evi-
dence level I but with uncertainty about their impact in the population or about practical implementa-
tion (e.g. lack of resources for implementation, social barriers, supposed lack of acceptability by the
target population). Grade C level was given to interventions for which evidence was not available or
was of low grade (i.e. IV, V) or that may not have been considered of high importance for other rea-
sons (i.e. psychological or social aspects). Grades D and E were assigned to interventions for which
there was evidence of no benefit for participants, or for which the harm outweighed the benefits.

Table 1 Correspondence between level of evidence and strength of recommendations

Strength of recommendation

A B C D E

I C Cc C C

II Nc C C C

cevelsof | m Nc C c c Nc
v Nc Nc C Nc Nc
Vv Nc Nc C Nc Nc
VI Nc Nc C Nc Nc

C: Coherence between the level of evidence and the strength of recommendations
Nc: No coherence between the level of evidence and the strength of recommendations

Method of obtaining consensus between the chapter authors
and editors and the internal peer review

Each subgroup of authors responsible for a chapter received all the evidence tables and summary
documents relating to the respective clinical questions. The authors drafted each chapter by describ-
ing the relevant issues, summarising the evidence, and including recommendations and conclusions.
The authors also proposed a grading for the strength of the evidence and the strength of the respec-
tive recommendations, based on the results of the literature search and on their clinical experience, as
well as any additional pertinent scientific literature that was taken into account with agreement from
the editorial board. The draft chapters and the proposed strength of each recommendation were dis-
cussed with the editorial board and the authors of all chapters to reach consensus.
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External peer review

Chapter drafts were subsequently sent to international experts in their respective fields for external
peer review. They were also made available for web consultation with restricted access by experts in-
volved in screening programmes. Comments and criticisms were considered and a final version of the
chapters was elaborated. Preliminary and nearly final versions of the Guidelines chapters were pre-
pared and discussed at pan-European network meetings of screening experts, clinicians, advocates,
healthcare planners and regulators from all of the EU member states and two EU applicant countries
in 2008 and 2009.

Final editing

During 2010, final changes resulting from the network discussion in November 2009 were taken into
account by the authors of respective chapters. The consistency of the recommendations between the
individual chapters was reviewed by the editorial board and corrections were made where necessary.

The editors recognise that the approach to collection of the relevant evidence adopted for the Guide-
lines may have permitted introduction of bias if the authors or editors were not aware of significant
publications after December 2008 because the systematic searches performed by the Literature Group
were limited to this date. However, the relevant publications of studies published after 2008 that have
been cited by the authors to justify recommendations have been evaluated by the Literature Group
and respective evidence tables are included in Appendix 1. In view of the qualifications and experi-
ence of the authors and editors and the transparency of the process of guideline development, the
editors have concluded that further efforts to limit this potential bias would have little or no impact on
the content of the final recommendations. As mentioned in the introduction, the editors hope that the
approach to evidence-based guideline development adopted for the first edition of the European
Guidelines for Quality Assurance in Colorectal Cancer Screening and Diagnosis will promote systematic
discussion of the evidence base for the Guidelines and that resources will be available in the future to
continuously update and expand the current evidence base and the respective documentation.
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Guiding principles

The aim of screening as a tool for cancer control is to lower the burden of cancer in the popu-
lation by discovering latent disease in its early stages and treating it more effectively than if
diagnosed later when symptoms have appeared.

As such, screening is a commendable method to reduce the burden of disease. However, popu-
lation screening targets a predominantly healthy population, and should therefore only be
conducted after a careful consideration of both harms and benefits.

In 1968 the World Health Organisation (WHO) defined the first set of principles for population
screening (Wilson & Jungner 1968). These principles are still valid today. Together with the sub-
stantial experience in implementation of population-based screening programmes in the EU, they
have been taken into account in the Council Recommendation on Cancer Screening of 2 Decem-
ber 2003.

The Council Recommendation spells out fundamental principles of best practice in early detection
of cancer and invites EU Member States to take common action to implement cancer screening
programmes with an organised, population-based approach and with appropriate quality assur-
ance at all levels, taking into account European quality assurance guidelines for cancer screening,
where they exist.

The Council Recommendation calls for introduction of new cancer screening tests in routine
healthcare only after they have been evaluated for efficacy in randomised controlled trials (RCTs)
and after other relevant aspects such as cost-effectiveness in the different healthcare systems
have been taken into account. Only the FOBT for men and women aged 50-74 years has been
recommended for CRC screening by the EU to date.

Any screening policy for colorectal cancer should also take into account the available evidence and
the numerous other principles and standards of best practice laid down in the Council Recommen-
dation.

The overwhelming majority of colorectal cancer screening examinations performed in the EU use
the primary screening test recommended by the Council of the European Union; the Faecal Occult
Blood Test (FOBT). The purpose of the European Guidelines for Quality Assurance in Colorectal
Cancer Screening is not to provide recommendations on which other modalities might now be
suitable for CRC screening in the EU. Instead, the new European Guidelines provide guiding prin-
ciples and evidence-based recommendations on the quality assurance which should be followed
when implementing CRC screening using the various modalities currently adopted in publically
mandated programmes in the EU Member States.



Recommendations and conclusions®

Guaiac FOBT

1.1

1.2

1.3

There is good evidence that invitation to screening with FOBT using the guaiac test reduces
mortality from colorectal cancer (CRC) by approximately 15% in average risk populations of
appropriate age (I).Sect1-21:1

RCTs have only investigated annual and biennial screening with guaiac FOBT (gFOBT) (II). To
ensure effectiveness of gFOBT screening, the screening interval in a national screening pro-
gramme should not exceed two years (II - B).Sect1:2:1:2

Circumstantial evidence suggests that mortality reduction from gFOBT is similar in different age
ranges between 45 and 80 years (IV). The age range for a national screening programme
should at least include 60 to 64 years in which CRC incidence and mortality are high and life-
expectancy is still considerable. From there the age range could be expanded to include young-
er and older individuals, taking into account the balance between risk and benefit and the avail-
able resources (VI - B).Sect1:2:1:3

Immunochemical FOBT

1.4

1.5

1.6

There is reasonable evidence from an RCT (II) that iFOBT screening reduces rectal cancer
mortality, and from case control studies (IV) that it reduces overall CRC mortality.Se<t 1-22:1 Ad-
ditional evidence indicates that iFOBT is superior to gFOBT with respect to detection rate and

positive predictive value for adenomas and cancer (see also Ch. 4, Rec. 4.2) (III).Set 1-2:2.1;
4.2.5; 4.3; 4.4.2

Given the lack of additional evidence, the interval for iFOBT screening can best be set at that of
gFOBT, and should not exceed three years (VI - C).Sect 1:2:2:2

In the absence of additional evidence, the age range for a screening programme with iFOBT

can be based on the limited evidence for the optimal age range in gFOBT trials (see Rec. 1.3)
(VI - C).Sect 1.2.2.3; 1.2.1.3

Sigmoidoscopy

1.7

1.8

1.9

There is reasonable evidence from one large RCT that flexible sigmoidoscopy (FS) screening
reduces CRC incidence and mortality if performed in an organised screening programme with
careful monitoring of the quality and systematic evaluation of the outcomes, adverse effects
and costs (II),Sect1:3:1-1

The available evidence suggests that the optimal interval for FS screening should not be less
than 10 years and may even be extended to 20 years (see Rec. 1.11) (IV - C).Sect1:3:1.2; 1.3.2.2

There is limited evidence suggesting that the best age range for FS screening should be be-
tween 55 and 64 years (III — C). After age 74, average-risk FS screening should be discontin-
ued, given the increasing co-morbidity in this age range (V - D).Se<t 1:3:1.3

Sect (superscript) after each recommendation in the list refers the reader to the section/s of the Guidelines deal-
ing with the respective recommendation.

Rec (superscript) throughout the chapter refers to the number of the recommendation dealt with in the preced-
ing text.
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1.10 Limited evidence exists on the efficacy of colonoscopy screening in reducing CRC incidence and
mortality (III). However, recent studies suggest that colonoscopy screening might not be as
effective in the right colon as in other segments of the colorectum (IV).Set 1-3-2:1

Colonoscopy

1.11 Limited available evidence suggests that the optimal interval for colonoscopy screening should
not be less than 10 years and may even extend up to 20 years (III - C),Sect 1-3-2:2

1.12 Indirect evidence suggests that the prevalence of neoplastic lesions in the population below 50
years of age is too low to justify colonoscopic screening, while in the elderly population (75
years and above) lack of benefit could be a major issue. The optimal age for a single colono-
scopy appears to be around 55 years (IV - C). Average risk colonoscopy screening should not
be performed before age 50 and should be discontinued after age 74 (V - D).Se<t 13-2:3

Combination of FOBT and sigmoidoscopy

1.13 The impact on CRC incidence and mortality of combining sigmoidoscopy screening with annual
or biennial FOBT has not yet been evaluated in trials. There is currently no evidence for extra
benefit from adding a once-only FOBT to sigmoidoscopy screening (II).Sect 14

New screening technologies under evaluation

1.14 There currently is no evidence on the effect of new screening tests under evaluation on CRC in-
cidence and mortality (VI). New screening technologies such as CT colonography, stool DNA
testing and capsule endoscopy should therefore not be used for screening the average-risk
population (VI - D).Se<t 13

Cost-effectiveness

1.15 Costs per life-year gained for both FOBT and endoscopy screening strategies are well below the
commonly-used threshold of US$ 50 000 per life-year gained (III).Sect1-1:2:4; 1.2:2.4; 1.3.1.4; 1.3.2.4

1.16 There is some evidence that iFOBT is a cost-effective alternative to gFOBT (IV).Sect 1-2:2:4

1.17 Available studies differ with respect to what screening strategies are most cost-effective. No
recommendation of one screening strategy over the others can be made based on the available
evidence of cost-effectiveness (III - D).Se<t 1-2:14



1.1 Background

1.1.1 Colorectal cancer in Europe

Colorectal cancer (CRC) is an important health problem in Europe. Each year approximately 435 000
people are newly diagnosed with CRC (Ferlay, Parkin & Steliarova-Foucher 2010). About half of these
patients die of the disease making CRC the second leading cause of cancer deaths in Europe.

CRC mortality varies among the 27 EU Member States, with Hungary having the highest mortality
rates and Cyprus having the lowest (Table 1.1). At least part of the differences in CRC mortality can
be explained by differences in lifestyle, screening practices and treatment between countries (von
Karsa et al. 2010).

Table 1.1: Age-standardised (Europe) incidence and mortality rates for colorectal cancer
by country and gender, rate per 100 000 in 2008 (data source: Ferlay, Parkin &
Steliarova-Foucher 2010)

Country/Region Females Males
Incidence Mortality Incidence Mortality

Austria 33.4 14.0 55.5 24.4
Belgium 42.3 15.5 66.3 22.7
Bulgaria 34.4 14.6 53.2 26.5
Cyprus 23.4 9.3 34.3 12.4
Czech Republic 44.3 19.1 91.2 40.3
Denmark 52.6 22.7 68.4 29.8
Estonia 32.8 16.7 47.7 29.0
Finland 29.1 11.0 41.4 16.8
France 36.4 14.0 54.8 23.0
Germany 41.5 15.4 68.5 25.0
Greece 17.1 10.1 24.7 14.6
Hungary 43.8 25.2 93.8 53.3
Ireland 42.9 15.4 66.9 27.9
Italy 43.7 14.3 68.3 23.6
Latvia 28.8 18.3 45.5 29.2
Lithuania 29.3 16.7 49.9 29.1
Luxembourg 38.1 13.2 63.8 22.1
Malta 29.9 18.0 47.9 25.8
Netherlands 25.7 15.7 49.3 29.8
Poland 34.4 16.6 61.6 30.6
Portugal 27.9 14.7 41.2 25.2
Romania 43.9 20.2 88.6 46.9
Slovakia 37.4 18.9 74.6 37.4
Slovenia 34.1 15.0 60.4 28.6
Spain 38.4 15.4 47.8 20.6
Sweden 46.2 18.5 65.1 26.0
United Kingdom 35.4 14.4 54.9 21.9




il

1.1.2 Population screening for colorectal cancer

CRC is particularly suitable for screening. The disease is believed to develop in a vast majority of cases
from non-malignant precursor lesions called adenomas, according to the adenoma-carcinoma se-
quence (Figure 1.1) (Muto, Bussey & Morson 1975; Morson 1984). Adenomas can occur anywhere in
the colorectum after a series of mutations that cause neoplasia of the epithelium. Adenomas are most
often polypoid, but can also be sessile or flat (Hofstad 2003). An adenoma grows in size and can de-
velop high-grade neoplasia. At a certain point in time, the adenoma can invade the submucosa and
become malignant. Initially, this malignant cancer is not diagnosed and does not give symptoms yet
(preclinical). It can progress from localised (stage I) to metastasised (stage IV) cancer, until it causes
symptoms and is diagnosed. In developed countries, approximately, 40-50% of the population de-
velop one or more adenomas in a lifetime (Hofstad 2003), but the majority of these adenomas will
never develop into CRC. Only 5-6% of the population actually develop CRC (Jemal et al. 2008). The
average duration of the development of an adenoma to CRC is unobserved, but is estimated to take at
least 10 years (Winawer et al. 1997). This long latent phase provides an excellent window of opportu-
nity for early detection of the disease.

Figure 1.1: Schematic overview of the adenoma-carcinoma sequence.
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When detected in the adenoma-phase, removal of the adenoma can prevent the incidence of CRC
(Winawer et al. 1993). But even when detected as an early-stage cancer, prognosis is considerably
better than for late-stage cancer (Ciccolallo et al. 2005) as can be seen in Figure 1.2. Several screen-
ing tests for CRC are available, including guaiac and immunochemical faecal occult blood tests
(FOBT), sigmoidoscopy, colonoscopy, CT colonography (CTC), stool DNA testing and capsule endos-

copy.

1.1.3 Principles of population screening

The aim of population screening is to discover latent disease in the population in order to detect a
disease in its early stages and enable it to be treated adequately before it poses a threat to the indi-
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Figure 1.2: Three-year CRC survival by stage and number of lymph nodes examined, for
countries in the Eurocare study (data source: Ciccolallo et al. 2005).
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vidual and/or the community (Wilson & Jungner 1968). As such, screening is a commendable method
to reduce the burden of disease. However, population screening targets an (apparently) healthy popu-
lation, and should therefore only be conducted after a careful consideration of both harms and bene-
fits.

In 1968, the World Health Organisation (WHO) defined the first set of principles for population screen-
ing (Wilson & Jungner 1968). These were:

The condition sought should be an important health problem for the individual and community.
There should be an accepted treatment or useful intervention for patients with the disease.
Facilities for diagnosis and treatment should be available.

There should be a recognisable latent or early symptomatic stage.

There should be a suitable screening test or examination.

The test should be acceptable for the population.

The natural history of the disease should be adequately understood.

® N ook~ W=

There should be an agreed policy for referring for further examination and whom to treat as pa-
tients.

9. The cost should be economically balanced in relation to possible expenditure on medical care as a
whole.

10. Case finding should be a continuing process and not a once only project.

These principles were later extended and further elaborated for the implementation of the national
screening programmes in the Netherlands (Hanselaar 2002):
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2. The time between test and result and between result and treatment must be as short as possible.

1. Treatment started at an early stage should be of more benefit than treatment started later.

3. The recruitment procedure should not limit people in their freedom to participate or not in the
screening programme.

4. Potential participants should receive adequate information about pros and cons of participation.
Benefits and risks should also be well known to healthcare providers.

6. Public education should promote a broad accessibility of the programme. It should however not
include a moral pressure effect.

7. There should be quality assurance (QA) and quality control (QC) procedures for the whole screen-
ing programme.

8. Screening programmes are concerted actions meeting organisational and managerial require-
ments.

The above principles have been taken into account in the current EU policy on cancer screening which
is laid down in the Council Recommendation on Cancer Screening of 2 December 2003 (Council of the
European Union 2003) (see also Appendix 2). They show that evaluation of efficacy is a necessary
condition for adopting population screening but not sufficient by itself. Many other aspects such as
side effects, costs and infrastructure should also be considered. Population screening is a process that
starts with educating the population about the (screening of the) disease and ends with the follow-up
and treatment of patients with abnormal test results (see Sect. 1.1.4). Quality assurance and control
forms a crucial aspect of this process (see Chapter 2). This introductory chapter presents the evidence
which confirms that CRC screening fulfils the above criteria established by the WHO. The subsequent
chapters provide comprehensive recommendations and additional applicable evidence essential to en-
suring that screening programmes also fulfil the principles of best practice and quality assurance men-
tioned above and elucidated in the Council Recommendation on Cancer Screening (see Sect. 1.1.4).

The European Guidelines for Quality Assurance in Colorectal Cancer Screening and Diagnosis have
been developed to inform European policymakers and public health specialists, and particularly also
professionals, programme managers and any other staff involved in the provision of screening ser-
vices, as well as advocates, individuals in the populations invited to attend screening, and any other
interested people, about the essential issues, guiding principles, standards and procedures of quality
assurance and best practice which should be taken into account in running and establishing colorectal
cancer screening programmes in the EU Member States. We would like to stress that these guidelines
are specifically developed for screening the average-risk population for CRC. High-risk individuals
should be referred for high-risk protocols if available.

1.1.4 EU policy on cancer screening

A large body of knowledge on implementation of cancer screening programmes has been acquired
through the screening networks established by the European Union in the Europe Against Cancer pro-
gramme which have been consolidated under the subsequent EU Health programmes in the European
Cancer Network. The EU networks have shown that overall screening outcome and quality depend on
the performance at each step in the screening process. To achieve the potential benefit of cancer
screening, quality must therefore be optimal at every step in the process, that includes information,
identification and personal invitation of the target population; performance of the screening test; and,
if necessary, diagnostic work-up of screen-detected lesions, treatment, surveillance and subsequent
care. Screening is performed on predominantly healthy people; comprehensive quality assurance is
also required to maintain an appropriate balance between benefit and harm in the large numbers of
people eligible to attend cancer screening programmes. Achieving and maintaining high quality at



every step in the screening process requires an integrated, population-based approach to health ser-
vice delivery. This approach is essential in order to make screening accessible to those in the popula-
tion who may benefit and in order to adequately monitor, evaluate and continuously improve per-
formance (European Commission 1996; European Commission 2001; European Commission 2006; von
Karsa et al. 2008; European Commission 2008; Perry et al. 2008; Arbyn et al. 2010).

Implementation of organised programmes is recommended because they include an administrative
structure responsible for service delivery, quality assurance and evaluation. Population-based pro-
grammes generally require a high degree of organisation in order to identify and personally invite
each person in the eligible target population. Personal invitation aims to give each eligible person an
equal chance of benefiting from screening and to thereby reduce health inequalities. As with evi-
dence-based screening for breast or cervical cancer, the population-based approach to programme
implementation is also recommended for CRC screening because it provides an organisational frame-
work conducive to effective management and continuous improvement of the screening process, such
as through linkage with population and cancer registries for optimisation of invitation to screening and
for evaluation of screening performance and impact. Nationwide implementation of population based
screening programmes makes services performing to the high standards available to the entire popu-
lation eligible to attend screening. Large numbers of professionals undertake further specialisation in
order to meet the screening standards. Consequently, these nationwide efforts also contribute to
widespread improvement in diagnosis and management of symptomatic disease (von Karsa et al.
2010).

On 2 December 2003, the Health Ministers of the European Union unanimously adopted a recom-
mendation on cancer screening based on the developments and experience in the Europe Against
Cancer programme (Council of the European Union 2003) (Appendix 2). The Recommendation of the
Council of the European Union spells out fundamental principles of best practice in early detection of
cancer and invites EU Member States to take common action to implement national cancer screening
programmes with an organised, population-based approach and with appropriate quality assurance at
all levels, taking into account European quality assurance guidelines for cancer screening, where they
exist (von Karsa et al. 2008).

The adoption and subsequent implementation of the Council Recommendation on Cancer Screening
has been repeatedly supported by vigorous initiatives of the European Parliament documented in par-
liamentary resolutions (European Parliament 2004; European Parliament 2006; European Parliament
2008). Continued, concerted efforts to implement the Council Recommendation including efforts to
continuously update the European screening quality assurance guidelines have also been recom-
mended by the Council at the conclusion of the Slovenian EU Presidency and more recently (Council of
the European Union 2008; Council of the European Union 2010). These efforts, have also contributed
to the adoption of the new European Partnership for Action Against Cancer which includes activities
dedicated to improving implementation of the Council Recommendation (European Commission 2009).

The Council Recommendation and the EU guidelines also emphasise the need for effective communi-
cation in order to reach groups commonly found to have limited access to screening, such as less ad-
vantaged so