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PREFACE

Preface
Markos Kyprianou*

The completion of the fourth edition of the European Guidelines for Quality Assurance in Breast
Cancer Screening and Diagnosis exemplifies the unique role the European Union can play in
cooperation with national governments, professional organisations and civil society to maintain
and improve the health of Europe’s citizens.

Breast cancer is the most frequent cancer and accounts for the largest number of cancer-related
deaths in women in Europe. Due to demographic trends, significantly more women will be
confronted with this disease in the future. Systematic screening of the female population based
on mammography offers the perspective of saving many lives while reducing the negative side-
effects of treatment by detecting cancer at earlier stages, when it is more responsive to less
aggressive treatment.

These benefits can only be achieved, however, if the quality of services offered to women is
optimal — not only with regard to the screening examination, but also the further diagnostic
procedures, and the treatment of women for whom the screening examination yields abnormal
results. Quality assurance of population-based breast screening programmes is therefore a
challenging and complex management endeavour encompassing the entire screening process.
This is only one of the key lessons learned in the European Breast Cancer Network in which
scientists, clinicians and paramedical staff as well as advocates, health care planners and
administrators across Europe have shared experiences. By working together to develop and
implement comprehensive guidelines, women throughout the Union will receive the same high
level services for breast screening.

The financial support of the European Union for this multidisciplinary, pan-European forum has
not only helped to establish Europe as the world leader in implementing population-based breast
cancer screening programmes. It has also helped to reveal that implementation of high quality
standards in regional and national population-based screening programmes naturally leads to
further innovation and improvement in the quality of breast services provided outside of
screening programmes. The potential benefit to women of extending the improvements in quality
assurance of screening to the full range of breast cancer care is enormous, because many
women seek medical assistance for breast problems outside of screening programmes. The
editors and contributors to this edition are therefore to be applauded for extending the scope of
the guidelines so as to include quality assurance of multidisciplinary diagnosis of breast cancer,
standards for specialist breast units and a certification protocol for diagnostic and screening
services.

This Publication of the fourth edition of the guidelines by the European Union will ensure that any
interested organisation, programme or authority in the Member States can obtain the
recommended standards and procedures and appoint appropriate persons, organisations and
institutions for the implementation of those.

Let me finally thank the editors and contributors for their efforts in compiling this volume which |
am confident will be useful to guide work on breast cancer screening and diagnosis for the years
to come.

Brussels, January 2006

* European Commissioner for Health and Consumer Protection
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PREFACE

Preface
Maurice Tubiana*

It is a great honour for me to have been asked to write a preface to this fourth edition of the
European Guidelines for Quality Assurance in Breast Cancer Screening and Diagnosis. My
purpose will be to put them into perspective. At their meeting in Milan in June 1985, the heads
of state of the Member States of the European Community (EC) decided to launch a European
action against cancer. This decision was taken within the framework of the so-called ‘Citizen’
programme, the aim of which was to illustrate the practical advantages that a European
cooperation could bring to the citizens of the Member States, in particular regarding health. Each
of the 12 Member States appointed an expert in oncology, or in public health, in order to
constitute the Committee of Cancer Experts. Sweden, which was not yet a member of the
European Union (EU), was invited as an observer and also appointed an expert. The committee
met for the first time in Brussels in November 1985, where the objectives of the action
programme were discussed.

From the outset, reduction in the number of cancer deaths was the primary purpose of the
European action. A reduction of 15% in the number of cancer deaths that would have occurred in
the absence of such action appeared to be a difficult but realistic goal and was adopted by the
committee. In fact, the Europe against Cancer programme achieved a reduction of 9% from 1985
to 2000 a result which is still appreciable. To move forward, the programme had to coordinate the
efforts of various health professions as well as, political decision makers, governmental offices,
and nongovernmental organisations in a common drive to achieve this goal. A further ambition
was to show that actions on a European scale could enhance national strategies against cancer
in each of the Member States.

It appeared immediately that prevention and screening were the two main areas in which a
European action could be more effective than uncoordinated national efforts. Other areas of
lesser priority were: clinical research, information for the general public, and education of health
professionals in oncology. The budget was modest (11 million euros per year) but, nevertheless,
it enabled the expert committee to propose and to carry out an ambitious strategy in a few well
defined areas.

The decision to include systematic population based screening for specific sites of cancer was
taken by the Committee of Cancer Experts at the first meeting in Brussels in November 1985. It
was at the second meeting in February 1986 in Paris that breast, cervical and colorectal cancers
were considered. At that time evidence was growing that screening for breast cancer by means
of mammography could reduce mortality from this disease, at least in women aged 50 years and
over. Experience had been accumulating in Europe, notably in Sweden, the UK, the Netherlands,
and ltaly, that population screening was feasible, with participation rates varying between 70 and
90%. A plan was made to enable each of the 12 EC Member States to propose pilot projects
within its borders. The benefits of a European pilot network co-funded by the European
Community would result from the pooling and dissemination of knowledge and expertise. A
European action could also provide a practical basis for a decision, in the event that governments
consider the implementation of a national breast cancer screening programme.

A subcommittee on screening was appointed by the Committee of the European Cancer Experts
in order to select and fund pilot studies in the Member States after full consent of the national
authorities. Another aim of the subcommittee was to monitor the results obtained in each pilot
study and to promote cooperation among all persons involved in this action: project leaders of
the pilot studies, expert consultants, and members of the staff of the Europe against Cancer

* Emeritus Professor of radiotherapy, Honorary Director of Institut Gustave Roussy, Villejuif, Chairman of expert
committee of the European Action Against Cancer 1985-1994.
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PREFACE

programme. A network of individuals involved in the program was set up and meetings were held
every six months in order to discuss problems encountered by the pilot studies. During the
meetings the need for common rules concerning quality assurance and data collection became
apparent.

The existence of false negatives (undetected cancers) reduces the number of detected cancers.
On the other hand, a high rate of false positives increases the anxiety of women because they
provoke unnecessary examinations. Screening is worthwhile only if the increase in human life
outweighs the economic and social costs (anxiety, unnecessary examinations) that it may
produce. Thus it is mandatory to find a balance between sensitivity and specificity in order to
reach an acceptable ratio between true positives and false positives. Improvement of benefits
(fewer false negatives) and a decrease in the social and psychological burden (fewer false
positives) can be achieved by the implementation of rigorous quality assurance, systematic
training of health care personnel, follow-up of women who have been screened, and an annual
evaluation of screening results.

We knew that modern medical undertakings require specific training, accreditation, quality
assurance and evaluation, including audits by outside teams. In 1988-1990, many observers
were sceptical; they felt that in many EU countries physicians accustomed to substantial
professional freedom would not accept the standardization of diagnostic procedures and
protocols inherent to population-based screening programmes, such as double reading of
mammograms. Within the Screening Subcommittee, we were much more optimistic but realised
that it was a difficult challenge. In 1990, the subcommittee decided that guidelines should be
prepared in order to assist health professionals and project leaders. These draft guidelines were
circulated among network members for comment and the final version of the first edition was
adopted in 1992.

The first edition of the document ‘European Guidelines for Quality Assurance in Mammography
Screening’ (Kirkpatrick et al, 1993) was available in each of the official languages of the
European Community on request. It was extremely well accepted and deeply appreciated
because it provided a basic tool for all those interested in breast screening. These guidelines
contributed immensely to the success of the breast screening projects of the Europe against
Cancer programme and had a great impact in all Member States. In France, for example, the
national guidelines were based on the European guidelines which set the standards. A few years
later the evolution of techniques and practices rendered necessary the publication of a second
edition which was followed by a third four years later, both of which were very successful. Thus,
the standards and recommendations in the third edition provided the regulatory framework for
the population-based breast screening programme recently introduced in Germany. Without any
doubt the current fourth edition will also become the basic reference for quality assurance of
breast cancer screening.

The European guidelines, besides their contribution to the accomplishments of the breast
screening projects, have had two beneficial consequences. First, they not only improved the
quality of breast screening but also that of diagnosis and treatment of breast cancer, and they
have greatly reduced the differences among EU countries in the quality of care of breast disease.
The second favourable outcome has been the demonstration that, contrary to some
preconceptions, the basic requirements of modern medicine are well accepted when efforts are
made in EU countries. Training can be improved; accreditation, rigorous quality assessment and
evaluation by outside experts can be implemented. Ultimately, progress depends not only on the
dedication of practitioners, but also on the courage of politicians and administrators. Breast
cancer screening and efforts in prevention, such as the fight against smoking, clearly show that
European cooperation in public health can be fruitful.

Paris, September 2005
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INTRODUCTION

In presenting this fourth edition to you, we pay tribute to the success of its predecessor,
published in 2001, which has been one of the most requested European Commission
publications and used as the basis for the formation of several national guidelines. European
Parliament subsequently requested the European Breast Cancer Network (EBCN) to produce a
further edition. EUREF, as the guidelines co-ordinating organisation of the Network, and the
guidelines Editors welcomed the opportunity to broaden the screening focus of previous editions,
introducing further aspects of diagnosis and breast care, by collaborating with EUSOMA. The title
of these guidelines has accordingly been altered to reflect this, with the addition of EUSOMA
chapters on specialised breast units, quality assurance in diagnosis and loco-regional treatment
of breast cancer. Important new chapters have been added on communication and the physico-
technical aspects of digital mammography, while other chapters have been revised and updated.
There is an executive summary for quick reference including a summary table of key performance
indicators. Variations in style and emphasis have been unavoidable given the diverse sources of
the contributions. However, the Editors have attempted to maintain conformity of approach.

Since the third edition, the European Union has gained 10 new Member States having varying
levels of experience and infrastructure for breast screening and diagnosis. While this presents a
new challenge for the EBCN, it is a pleasure to welcome our new colleagues and revisit the
original concept of the Europe against Cancer Pilot Programmes, founded in 1988, the success
of which led to the production of the first edition of the European Guidelines in 1993. This
concept was to share multidisciplinary experience, disseminate best practice and provide a
mechanism whereby support for the less experienced could be provided to ensure a more
uniform standard of service delivery with the ability to progress as one with continuing advances
in technical and professional knowledge.

Certain principles remain just as important in diagnosis as they are in screening. Training, multi-
disciplinary teamwork, monitoring and evaluation, cost-effectiveness, minimising adverse effects
and timeliness of further investigations are referred to constantly throughout subsequent
chapters, reflecting their crucial place in any breast unit. A multidisciplinary team should include
radiographers, pathologists, surgeons and nurses with additional input from oncologists,
physicists and epidemiologists as appropriate. It is recognised that different team compositions
will be suitable according to various stages of the screening, diagnostic and treatment
processes.

Mammography is still the cornerstone of screening and much diagnostic work, so that a
substantial part of these guidelines remain dedicated to those necessary processes and
procedures which will optimise benefits, reduce morbidity and provide an adequate balance of
sensitivity and specificity. It is essential that these guidelines be used to support and enhance
local guidelines and not to conflict with them.

As pointed out in the third edition, there must be political support in order to achieve high quality
screening, diagnostic and breast care services. Mechanisms for a meaningful quality-assured
programme rely on sufficient infrastructure, financing and supervision, all of which require
political goodwill to implement and maintain.

These guidelines have relied significantly upon knowledge and experience gained by the
European Breast Cancer Network and its associated professionals. Over 200 professionals and
client and patient advocates from 18 Member States of the European Union as well as Norway,
Switzerland, Israel, Canada and the United States contributed to the current revised edition of
the European guidelines. The new chapters and the major changes in the previous chapters were
discussed and approved by the members of the European Breast Cancer Network (EBCN) at its
annual meeting held 23-25 September 2004 in Budapest. The United Kingdom National
Guidelines have formed the basis of some sections.

The Editors are conscious of the importance of raising and maintaining standards across all the
Member States. While never abandoning those standards crucial for mortality reduction, we have
as far as possible attempted to set out an equitable balance of best practice and performance
indicators which can be used across a wide spectrum of cultural and economic healthcare
settings. As with any targets, these can be constantly reviewed in the light of future experience.
It is not the purpose of these guidelines to promote recent (and often costly) research findings
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until they have been demonstrated to be of proven benefit in clinical practice, neither should this
edition be regarded as a text book or in any way a substitute for practical clinical training and
experience.

The third edition correctly forecast an increase in the use of digital mammographic techniques,
although the logistical use of these in screening is still being evaluated. This edition therefore
includes a section on physico-technical guidelines for digital mammography — the production of
which was eagerly awaited by equipment manufacturers and professionals alike. Over the next
five years we are likely to see an increase in three-dimensional imaging techniques — using
ultrasound, digital mammography with tomosynthesis, and even computed tomography.

We believe that a major change will occur with more widespread use of accreditation/ certification
of clinics and hospitals providing breast services. A process of voluntary accreditation is seen as
central in the drive towards the provision of reliable services. Women, as well as purchasers and
planners of healthcare services, should be able to identify those units where they will receive a
guaranteed level of service, and one obvious way to provide this knowledge is through a
mechanism of external inspection of processes and outcomes resulting in the granting of a
certificate. Even highly centralised and quality assured national screening programmes require
each unit to undergo full external multi-disciplinary review on a regular basis. We believe that
Europa Donna could play an important role in encouraging women to recognise the importance of
such an enterprise.

As nominated representatives of EUREF and EUSOMA we are proud to introduce this fourth
edition of the European Guidelines to you. Although the largest version yet, we trust that it
remains manageable and will be of continued benefit to those colleagues striving to improve
their services, and to those many women in need of them.

Dr Nick Perry, Professor Luigi Cataliotti,
Chairman of the European President of the European
Reference Organisation for Society of Mastology

Quality Assured Breast Screening
and Diagnostic Services
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EXECUTIVE SUMMARY

Breast cancer is currently the most frequent cancer and the most frequent cause of cancer-
induced deaths in women in Europe. Demographic trends indicate a continuing increase in this
substantial public health problem. Systematic early detection through screening, effective
diagnostic pathways and optimal treatment have the ability to substantially lower current breast
cancer mortality rates and reduce the burden of this disease in the population.

In order that these benefits may be obtained, high quality services are essential. These may be
achieved through the underlying basic principles of training, specialisation, volume levels,
multidisciplinary team working, the use of set targets and performance indicators and audit.
Ethically these principles should be regarded as applying equally to symptomatic diagnostic
services and screening.

The editors of the fourth edition have maintained focus on screening for breast cancer while at
the same time supporting the provision of highly effective diagnostic services and the setting up
of specialist breast units for treatment of women, irrespective of whether a breast lesion has
been diagnosed within a screening programme or not. By so doing we support the resolution of
the European Parliament in June 2003 (OJ C 68 E, 2004), calling on the EU member states to
make the fight against breast cancer a health policy priority and to develop and implement
effective strategies for improved preventive health care encompassing screening, diagnosis and
treatment throughout Europe.

The primary aim of a breast screening programme is to reduce mortality from breast cancer
through early detection. Unnecessary workup of lesions which show clearly benign features
should be avoided in order to minimise anxiety and maintain a streamlined cost-effective service.
Women attending a symptomatic breast service have different needs and anxieties and therefore
mixing of screening and symptomatic women in clinics should be avoided.

Our incorporation of additional text and sections on diagnostic activity has resulted in an
expanded fourth edition. We have prepared this Executive Summary in an attempt to underline
what we feel to be the key principles that should support any quality screening or diagnostic
service. However the choice of content is to some extent arbitrary and cannot in any way be
regarded as an alternative to the requirement for reading each chapter as a whole, within the
context of the complete guidelines.

Fundamental points and principles

¢ In June 2003 the European Parliament called for establishment of a programme by 2008 which
should lead to a future 25% reduction in breast cancer mortality rates in the EU and also a
reduction to 5% in the disparity in the survival rates between member states (OJ C 68 E,
2004).

e Implementation of population-based breast screening programmes, prioritisation of quality
assurance activities such as training and audit, together with the setting up of specialist
breast units for management of breast lesions detected inside or outside screening
programmes are regarded as essential to achieving these aims.

e Results of randomised trials have lead to the implementation of regional and national
population based screening programmes for breast cancer in at least 22 countries within the
past 20 years (Shapiro et al. 1998).

e An international agency for research on cancer (IARC) expert working group, has reviewed the
evidence and confirmed that service screening should be offered as a public health policy directed
to women age 50-69 employing two-yearly mammography (IARC Working Group on the Evaluation
of Cancer Preventive Strategies 2002). This is consistent with the European Council
Recommendation Recommendation of 2 December 2003 on Cancer Screening (0J L 327/34-38).
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Breast cancer screening is a complex multidisciplinary undertaking, the objective of which is
to reduce mortality and morbidity from the disease without adversely affecting the health
status of participants. It requires trained and experienced professionals using up-to-date and
specialised equipment.

Screening usually involves a healthy and asymptomatic population which requires adequate
information presented in an appropriate and unbiased manner in order to allow a fully informed
choice as to whether to attend. Information provided must be balanced, honest, adequate,
truthful, evidence-based, accessible, respectful and tailored to individual needs where
possible.

Mammography remains the cornerstone of population-based breast cancer screening. Due
attention must be paid to the requisite quality required for its performance and interpretation,
in order to optimise benefits, lower mortality and provide an adequate balance of sensitivity
and specificity.

Physico-technical quality control must ascertain that the equipment used performs at a
constant high quality level providing sufficient diagnostic information to be able to detect
breast cancer using as low a radiation dose as is reasonably achievable. Routine performance
of basic test procedures and dose measurements is essential for assuring high quality
mammography and comparison between centres.

Full-field digital mammography can achieve high image quality and is likely to become
established due to multiple advantages such as image manipulation and transmission, data
display and future technological developments. Extensive clinical, comparative and logistical
evaluations are underway.

The role of the radiographer is central to producing high quality mammograms which, in turn,
are crucial for the early diagnosis of breast cancer. Correct positioning of the breast on the
standard lateral oblique and cranio-caudal views is necessary to allow maximum visualisation
of the breast tissue, reduce recalls for technical inadequacies and maximise the cancer
detection rate.

Radiologists take prime responsibility for mammographic image quality and diagnostic
interpretation. They must understand the risks and benefits of breast cancer screening and
the dangers of inadequately trained staff and sub-optimal equipment. For quality loop
purposes the radiologist performing the screen reading should also be involved at assessment
of screen detected abnormalities.

All units carrying out screening, diagnosis or assessment must work to agreed protocols
forming part of a local quality assurance (QA) manual, based on national or European
documents containing accepted clinical standards and published values. They should work
within a specialist framework, adhering to set performance indicators and targets. Variations
of practices and healthcare environments throughout the member states must not interfere
with the achievement of these.

A robust and reliable system of accreditation is required for screening and symptomatic units,
so that women, purchasers and planners of healthcare services can identify those breast
clinics and units which are operating to a satisfactory standard. Any accreditation system
should only recognise centres that employ sufficiently skilled and trained personnel.

The provision of rapid diagnostic clinics where skilled multidisciplinary advice and investigation
can be provided is advantageous for women with significant breast problems in order to avoid
unnecessary delay in outline of management planning or to permit immediate discharge of
women with normal/benign disease.

Population breast screening programmes should ideally be based within or closely associated
with a specialised breast unit and share the services of trained expert personnel.
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All staff in a screening programme should:

- Hold professional qualifications as required in each member state
- Undertake specialist training

- Participate in continuing medical education and updates

- Take part in any recognised external quality assessment schemes
- Hold any necessary certificate of competence

Each screening unit should have a nominated lead professional in charge of overall
performance, with the authority to suspend elements of the service if necessary in order to
maintain standards and outcomes.

All units involved in screening, diagnostic or therapeutic activities must ensure the formation
of proper multidisciplinary teamwork involving a full range of specially trained professionals
including a radiologist, radiographer, pathologist, surgeon, nurse counsellor and medical
oncologist/radiotherapist.

All women requiring breast surgery or other treatment should have their clinical, imaging and
pathology findings discussed and documented in regular pre-operative and post-operative
meetings of the full multi-disciplinary team.

The surgeon must ensure that women receive information on treatment options and be aware
that breast conserving surgery is the treatment of choice for the majority of small screen-
detected cancers. Where appropriate, patients should be offered a choice of treatment
including immediate or delayed breast reconstruction should mastectomy be required.

The pathologist is a key member of the multidisciplinary team and must participate fully in pre-
operative and post-operative case discussions. Accurate pathological diagnosis and the
provision of prognostically significant information are vital to ensure appropriate patient
management as well as accurate programme monitoring and evaluation.

Patient support must be provided by specialist breast care nurses or appropriately
psychologically professionally trained persons with expertise in breast cancer. They must be
available to counsel, offer practical advice and emotional support.

Quality assurance programmes should be mandatory for breast cancer services in order to
qualify for funding from healthcare providers.

Evaluation of the impact of screening requires the complete and accurate recording of all
individual data pertaining to the target population, the screening test, its result, decisions
made and the eventual outcome in terms of diagnosis and treatment.

The protection of individual data is a basic right of every citizen in the EU — however, if
appropriate precautions are taken, personal data may be used for promotion of public health.
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Summary table of key performance indicators

Introduction

For ease of reference we have included a summary table of key performance indicators from
these guidelines. Please note that the numbering of the indicators is not indicative of
importance. For more complete information regarding definition and context, further reference
should be made to the source of each parameter within the text as listed. On occasions we have
had to accept that different disciplines and different Member States show some variation of
priorities and target levels. In all cases we have attempted to list what we regard as the most
widely used and generally appropriate professionally agreed levels for usage in a Pan-European
setting. In any case, all targets should be constantly 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 women over 50 years of age attending a screening programme.

Abbreviations used for reference to the chapters, e.g.:
3T1 Chapter 3, table 1
4.7 Chapter 4, paragraph 7

Performance indicator Acceptable Desirable
level level

1. Target optical density?A™1 1.4-1.90D 1.4-1.90D

2. Spatial resolution?™1 > 12 Ip/mm > 15 Ip/mm

3. Glandular dose — PMMA thickness at 4.5 cm?T4-1 < 2.5 mGy < 2.0 mGy

4. Threshold contrast visibility?AT4-% <1.5% <1.5%

5. Proportion of women invited that
attend for screening™? > 70% > 75%

6. Proportion of eligible women reinvited within
the specified screening interval™? > 95% 100%

7. Proportion of eligible women reinvited within
the specified screening interval + 6 months32 > 98% 100%

8. Proportion of women with a radiographically
acceptable screening examination3-8-5-4.3.1 97% >97%

9. Proportion of women informed of procedure
and time scale of receiving results38 5431 100% 100%

10. Proportion of women undergoing a technical
repeat screening examinationi32 3:8,412,5.4.3.1 <3% <1%

11. Proportion of women undergoing additional imaging
at the time of the screening examination in order to
further clarify the mammographic appearances’? <5% < 1%

12. Proportion of women recalled for further
assessmentT32:412

e initial screening examinations <7% < 5%
e subsequent screening examinations < 5% <3%
European guidelines for quality assurance in breast cancer screening and diagnosis Fourth edition 11
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Performance indicator Acceptable Desirable
level level

13. Proportion of screened women subjected
to early recall following diagnostic assessment*™ <1% 0%

14. Breast cancer detection rate, expressed as a multiple
of the underlying, expected, breast cancer incidence
rate in the absence of screening (IR)1733:4T1
e initial screening examinations 3xIR >3xIR
e subsequent-regular screening examinations 1.5xIR >1.5xIR

15. Interval cancer rate as a proportion of the
underlying, expected, breast cancer incidence rate
in the absence of screening!™?
e within the first year (0-11 months) 30% <30%
¢ within the second year (12-23 months) 50% <50%

16. Proportion of screen-detected cancers
that are invasivel™3 471 90% 80-90%

17. Proportion of screen-detected cancers
that are stage 11+1733
e initial screening examinations NA < 30%
e subsequent-regular screening examinations 25% <25%

18. Proportion of invasive screen-detected cancers
that are node-negativel’3
e initial screening examinations NA >70%
e subsequent-regular screening examinations 75% > 75%

19. Proportion of invasive screen-detected cancers
that are < 10 mm in sizel™3 472
e initial screening examinations NA =25%
e subsequent-regular screening examinations =25% = 30%

20. Proportion of invasive screen-detected cancers
that are < 15 mm in size™? 50% > 50%

21. Proportion of invasive screen-detected
cancers < 10 mm in size for which there was

no frozen section®832 9T 95% > 95%
22. Absolute sensitivity of FNACS-5-3:6AA1.3 > 60% > 70%
23. Complete sensitivity of FNACS-5-3:6AA1.3 > 80% > 90%
24. Specificity of FNACS-5-3,6AAL3 > 55% > 65%
25. Absolute sensitivity of core biopsy 553, 6AA13 > 70% > 80%
26. Complete sensitivity of core biopsy5-5-3 6AAL3 > 80% > 90%
27. Specificity of core biopsy3-5-3 6AA13 > 75% > 85%
28. Proportion of localised impalpable lesions
successfully excised at the first operation*'? 58-2.7A:3 > 90% > 95%
12 European guidelines for quality assurance in breast cancer screening and diagnosis Fourth edition
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Performance indicator Acceptable Desirable
level level

29. Proportion of image-guided FNAC procedures
with insufficient result?72-5-:5-2 < 25% < 15%

30. Proportion of image-guided FNAC procedures from
lesions subsequently proven to be malignant, with
an insufficient result*72 552 <10% <5%

31. Proportion of patients subsequently proven to have
breast cancer with a pre-operative FNAC or core biopsy
at the diagnosis of cancer’8-2 90% > 90%

32. Proportion of patients subsequently proven to have
clinically occult breast cancer with a pre-operative FNAC
or core biopsy that is diagnostic for cancer’8-2 70% > 70%

33. Proportion of image-guided core/vacuum procedures
with an insufficient result*"? <20% <10%

34. Benign to malignant open surgical biopsy ratio
in women at initial and subsequent
examinations732 472,5:8.2, 7A.3 <1:2 <1:4

35. Proportion of wires placed within 1 cm
of an impalpable lesion prior to excision*T? 582,743 90% > 90%

36. Proportion of benign diagnostic biopsies on
impalpable lesions weighing less than 30 grams3&2 743 90% > 90%

37. Proportion of patients where a repeat operation is
needed after incomplete excision’* 10% <10%

38. Time (in working days) between:

¢ screening mammography and result*™ 15 wd 10 wd
e symptomatic mammography and result®° 5wd
¢ result of screening mammography and

offered assessment*™ 5 wd 3 wd
e result of diagnostic mammography

and offered assessment®® 5 wd
e assessment and issuing of results®® 5 wd
* decision to operate and date offered for surgery®® 15 wd 10 wd

39. Time (in working days) between:
e screening mammography and result ¥

=15wd 95% > 95%

=10 wd 90% > 90%
e symptomatic mammography and result ¥

=5wd 90% > 90%

¢ result of screening mammography and
offered assessment ¥
=5wd 90% > 90%
=3 wd 70% > 70%

European guidelines for quality assurance in breast cancer screening and diagnosis Fourth edition
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Performance indicator Acceptable Desirable
level level

e result of symptomatic mammography
and offered assessment ¥

=5wd 90% > 90%
e assessment and issuing of results ¥

<5 wd 90% > 90%
* decision to operate and date offered for surgery ¥

<15wd 90% > 90%

=10 wd 70% > 70%

D 7o assist in monitoring and comparing performance between and within screening programmes, this summary table
of indicators includes recommendations on the minimum proportion of women who should observe acceptable and
recommended time periods.
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EPIDEMIOLOGICAL GUIDELINES FOR QUALITY ASSURANCE IN BREAST CANCER SCREENING

This chapter is the revision of:

e Chapter 2 ‘Epidemiological guidelines for quality assurance in breast cancer screening’ in the
third edition of the ‘European guidelines for quality assurance in mammography screening’,
published in 2001 (ISBN 92-894-1145-7). Authors: M. Broeders, M. Codd, L. Nystrom,
N. Ascunce, E. Riza;

e Protocol II-A ‘Quality Assurance in the Epidemiology of Breast Cancer Screening’ in the second
edition of the ‘European Guidelines for Quality Assurance in Mammography Screening’,
published in 1996 (ISBN 92-827-7430-9). Authors: M. Broeders, M. Codd, N. Ascunce,
A. Linos, A. Verbeek.
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1.1 Introduction

That a breast cancer screening programme can reduce breast cancer mortality in the age group
40-74 years has been shown in several randomised controlled trials and in the overview of the
Swedish randomised trials.>? The level of reduction has varied from a few percent up to 40% (HIP
trial). The reason for this variation has not been analysed but can be due to the type of
intervention i.e. mammography alone (Swedish trials) or including palpation (HIR Edinburgh and
Canadian trial). It can also be affected by the intensity of the intervention i.e. the time period
from the start of the screening programme until the control group was also invited to screening,
length of the screening interval, awareness of the disease, screening outside the programme,
and the quality of screening.

The favourable results of the randomised trials have led to the implementation of regional and
national population-based screening programmes for breast cancer in at least 22 countries since
the end of the 1980s.2 This type of screening is usually referred to as service screening, since
mammography is offered as a public health policy on a routine basis, as opposed to
mammography offered in the context of a randomised controlled trial. So far, studies on the
effectiveness of service screening suggest similar or slightly smaller effects than the summary
estimate for the randomised controlled trials.**°

An International Agency for Research on Cancer (IARC) expert working group*! has reached
consensus, based on a review of published evidence, on the recommendation that service
screening offered as a public health policy should be directed to women 50-69 employing two-
yearly mammography. This is consistent with the European Council recommendation on cancer
screening (2 December 2003). The IARC panel also encouraged cost effectiveness studies on
screening younger and older age groups.

A breast cancer screening programme is a complex multidisciplinary undertaking. The objective
of screening for breast cancer is to reduce morbidity and mortality from the disease without
adversely affecting the health status of those who participate in screening. The effectiveness of
a programme is a function of the quality of the individual components. Success is judged, not
only by the outcome of the programme and its impact on public health, but also by the
organisation, implementation, execution and acceptability of the programme. Epidemiology is the
fundamental guiding and unifying discipline throughout the entire process of a screening
programme, from the organisational and administrative aspects, up to the evaluation and
assessment of impact.

Organisation

Fundamental epidemiological concerns at this phase of the programme include:

a) the availability and accuracy of the necessary epidemiological data upon which the decision
to begin screening is based,

b) the availability and accessibility of essential demographic data to identify the target
population and set up an invitation system,

c) the availability and accessibility of quality assured services for diagnosis and treatment of
breast cancer,

d) promotional efforts to encourage participation in the programme,

e) a working relation with the local Cancer Registry, if available, and

f) maintenance of population and screening registers to include adjustments to the target
population as required.

Evaluation of outcomes and interpretation of results from the entire screening programme is
affected by these organisational aspects. The opportunity to describe them is provided in
paragraphs 1.2 and 1.3 of these guidelines. It is recognised that the context and logistics of
screening programmes will differ by country and even by region. For example the prior existence
of a population register facilitates the issuing of personalised invitations, whereas the absence
of a population register may lead to recruitment by open invitation. Many of these contextual
differences will explain the outcomes.
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Implementation

From an epidemiological perspective implementation entails more than simply carrying out the
screening process and onward referral for assessment whenever required. The particular
epidemiological concerns at this phase focus on the complete and accurate recording of all
individual data pertaining to every participant, the screening test, its result, the decisions made
as a consequence and their eventual outcome in terms of diagnosis and treatment. A
fundamental concern at each step is the quality of the data collected. To this end paragraphs
1.4, 1.5, 1.6 and 1.7 provide detailed guidelines as to the type of data, which should be
recorded.

Evaluation

Evaluating a breast screening programme is an epidemiological undertaking of paramount
importance, the components of which are outlined in paragraphs 1.8 and 1.9. A key component
in the evaluation of screening is the ascertainment of interval cancers, a process that requires
forward planning and links with population-based cancer registries. Parameters of performance
relevant to the process of screening and its early outcomes are measures of programme quality,
which become available early in the lifetime of a screening programme. To determine whether a
programme has been effective with regard to its impact on morbidity and mortality demands
continuous follow up of the target population over an extended period of time, ascertainment and
recording of vital and disease-free status at defined intervals, and determination of programme
impact based on established epidemiological methods. However, it will not be possible to
calculate these endpoints unless adequate provision has been made in the planning process for
the complete and accurate recording of the necessary data.

Therefore, the epidemiological function in a screening programme is dependent on the
development of comprehensive systems for documentation of the screening processes,
monitoring of data acquisition and quality, and accurate compilation and reporting of results. The
aim of these epidemiological guidelines is to propose a unified methodology for collecting and
reporting screening programme data using commonly agreed terminology, definitions and
classifications. This allows each programme to monitor and evaluate outcomes of its own
screening process. Although detailed comparison may not be possible, outcomes of programmes
reporting data using these guidelines can be related to each other. These guidelines may also
prove to be of value for new breast screening programmes and regional programmes in the
process of extending to national programmes.

Data protection

Following the EU directive 95/46/EC to control data collection and its usage, the protection of
individual data is a basic right of every citizen in the European Union. This directive came into
force in 1997, Member States being required to implement this as national law by the year 2000.
There are however exceptions where rigorous data protection may interfere with the promotion of
public health. The organisation of an effective (breast) cancer screening programme requires
accurate identification of the eligible target population. This information is available from
population registers but protected by the above-mentioned directive. In certain circumstances
therefore, exemptions may be made for public health reasons (e.g. article 8, paragraph 3).

For the authoritative text of the Directive, reference should be made to the Official Journal of the
European Communities of 23 November 1995 No. L. 281 p. 31.

Specific instructions for completion of tables in the epidemiological guidelines

e For completion of the tables in the epidemiological guidelines, the database supporting the
production of results should consist of individual records (one record per woman for each
screening episode). It is essential to keep all information on each screening episode, including
invitation history, preferably as calendar dates referring to an event during the screening
episode. This ensures maximal flexibility of the database for future evaluation efforts and
participation in multi-centre studies (see also Chapter 8).

e Data on the screening episode should always refer to absolute numbers in the first instance.
Some tables also allow for the calculation of certain performance indicators.
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e Data should be reported separately for three groups of women, i.e. those attending for:

- initial screening, i.e. the first screening examination of individual women within the screening
programme, regardless of the organisational screening round (INITIAL);

- subsequent screening at the regular interval, i.e. in accordance with the routine interval
defined by the screening policy (SUBS-R);

- subsequent screening at irregular intervals, i.e. those who miss an invitation to routine
screening and return in a subsequent organisational screening round or attend a subsequent
screening more than a defined period of time after the previous test (SUBS-IRR).

Only the first organised screening round will consist entirely of women invited and attending

for the first time; all additional rounds will be comprised of women falling into each of the

categories described above. The cut-off point for separating ‘subsequent regular’ from

‘subsequent irregular’ screening should be established in line with the routine screening

interval, taking into consideration that most programmes do not succeed in keeping the

routine screening interval for each individual participant (e.g. a cut-off point at 30 months for

a programme with a 2-year screening interval).

e For reasons of comparability and in accordance with European policy, data should be reported

separately for the 50-69 age group. Screening programmes inviting younger or older women

can expand the tables in the protocol to incorporate additional age groups.

Age should be determined as the age of the woman at the time of the screening examination

for that particular screening round. For non-participants, age should be determined as the age

of the woman at the time of invitation (not the age at reminder). The outcome of the screening

examination for a woman should thus be recorded in the same age category throughout a

particular screening episode. Women aged 70 at the time of screening should be excluded

from analysis for the 50-69 age group.

e Numbers in the tables should reflect women, not breasts or lesions. In the event of detecting
more than one lesion in a woman, the lesion with the worst prognosis should be recorded. The
following algorithm should be used for recording data: distant metastases > positive axillary
lymph nodes > size of the invasive tumour > ductal carcinoma in situ (DCIS), where > indicates
‘worse than’. In the event of more than one lesion in a woman where it is not possible to
determine difference in prognosis, then the lesion requiring the most invasive procedure
should be recorded.

1.2 Local conditions governing the screening process
at the beginning of a breast screening programme

The aim of this paragraph is to describe the situation at the beginning of a breast screening
programme, i.e. the context within which it is to be or has been established.

Table 1 documents baseline requirements for a screening programme. The availability and
reliability of target population data will depend on the existence and accessibility of registers in
the region to be screened. Demographic data on the target population can come from various
sources, e.g. census data, population registers, electoral registers, population surveys, health
care data or health insurance data. For a screening programme to be population-based, every
member of the target population who is eligible to attend (on the basis of pre-decided criteria)
must be known to the programme. The target population of the programme can be a fixed or a
dynamic cohort, which will influence the denominator used in calculating screening outcomes. In
some areas, opportunistic screening may be widespread and diluting the effect of a breast
screening programme. Please provide the best estimate of the percentage of the target
population undergoing screening mammography (coverage) outside the programme.
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Table 1: Baseline conditions at the beginning of a breast screening programme

Name of region/country

Year that the programme started

Age group targeted

Size of target population*

Sources of demographic data*

Population-based (yes/no)*

Type of cohort (fixed/dynamic)*

Proportion of target population
covered by opportunistic screening* (%)

Source of data for the above estimate

* cf Glossary of terms

Table 2 specifies which of the registers listed are available in the screening region or country and
to what extent they overlap with the screening area. Further details of relevance are whether they
are population-based and whether they are accessible to members of screening programme staff.
Data on the occurrence of breast cancer may come from vital statistics registers, cancer
registers, review of death certificates, etc. In this respect, it is of interest to specify whether
ductal carcinomas in situ (DCIS) or lobular carcinomas in situ (LCIS) are included in breast
cancer incidence (BCI) rates (see paragraph on background incidence rate below).

Table 2: Cancer registration in the target population

Details of the register Cancer register Breast cancer register*

Year that the register started

National (N)/Regional (R)

Overlap with screening area (%)

Population based* (yes/no)

Accessible (yes/no)

DCIS included in BCl rate* (yes/no)

LCIS included in BCI rate* (yes/no)

* cf Glossary of terms

Background incidence rate

The background incidence rate is the breast cancer incidence rate that would be expected in the
targeted population in the absence of screening. There are several reasons why it is not always
easy to obtain a valid estimate of the background incidence rate.

When a country is not (yet) fully covered by an organised screening programme, it may be possible
to get a background incidence rate from a (regional) cancer registry covering a neighbouring
region.1? If there are no regional registries that have this information, a database like EUCAN'3
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may provide a reference as long as screening covers only a small part of the country. Using
EUCAN as the source for background incidence rate has the disadvantage that variations in
incidence within a country are not acknowledged.

The aforementioned approach will be inaccurate when opportunistic screening is prevalent in a
country. Depending on the extent and quality of opportunistic screening, breast cancer incidence
will most likely have increased and thus it will be no valid estimate for the background incidence rate.

If organised screening covers the whole country, the background incidence rate becomes an
unknown entity and should be extrapolated from the historical background incidence rate. The
historical background incidence rate is usually taken as the rate in the calendar year (or e.g. a 3-
year average of the calendar years) before screening was introduced in the population.
Extrapolation of the background incidence rate should take into account, at least in Northwestern
Europe, the annual increase (of about 2-3%) in breast cancer incidence over time.** Again
though, if opportunistic screening was already prevalent in the years before organised screening
started, it may be impossible to get a valid estimate of the real background incidence rate.

Since the proportion of DCIS in an unscreened population is largely dependent on the extent of
opportunistic screening and how effective it was in detecting DCIS, inclusion of DCIS may cause
considerable regional variation of the background incidence rate.

It is therefore recommended that for computing background incidence rates only invasive breast
cancer data should be used whenever the data is available. This will also allow for an easier
comparison with published incidence rates, since most cancer registries currently interpret
‘breast cancer’ as invasive cancer (coded by ICD-9 174) and do not include DCIS (coded by ICD-9
233.0 and unfortunately rarely consistently recorded and routinely published as a separate
incidence rate).

Table 3 outlines the background information on breast cancer occurrence in the target
population required to interpret outcome measures of a screening programme. Breast cancer
incidence and mortality rates are requested for women aged 50-69 in five-year age categories.
For purposes of comparability, world standardised mortality and incidence rates for the age
category 50-69 should also be provided as well as the calendar year to which these rates refer.

Table 3: Breast cancer occurrence, rates /100,000 women per year

Age group
50-54 55-59 60-64 65-69 Total

Breast cancer incidence*

e Absolute number of cases

e Rate per 100,000

e World ASR* in the year NA NA NA NA

Invasive breast cancer incidence*

e Absolute number of cases

e Rate per 100,000

e World ASR* in the year NA NA NA NA

Advanced breast cancer incidence*

¢ Absolute number of cases

e Rate per 100,000

e World ASR* in the year NA NA NA NA

Breast cancer mortality*

e Absolute number of cases

e Rate per 100,000

e World ASR* intheyear NA NA NA NA

* cf Glossary of terms NA = not applicable
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Table 4 A potential determinant of participation in a breast screening programme is whether the
participating woman is required to pay for the screening examination. When a consultation with a
family practitioner is required to gain access to the screening examination, the costs of this
consultation should be included in the fee paid. In some screening programmes, the fee for the
screening examination will be paid, partly or completely, by a third party. Third party payment may
be either through vouchers available to the woman before screening or through a system in which
the woman pays in advance and gets reimbursed after the screening. Alternatively, a third party
may pay the fee directly to the screening unit or organisation.

Table 4: Fees paid for the screening examination

Fees paid by the woman herself (in Euros):
¢ For the screening examination
¢ To receive the results

Third party payment (% of costs covered):
e Through vouchers

* Through reimbursement system

¢ Directly to screening unit*

* cf Glossary of terms

Table 5 Several factors can be identified which encourage or impede the setting up of a breast
screening programme. Such potential factors are: cost, fear, lack of interest or conflict of
interest, political support, accessibility, integration into the existing health care system, data
protection legislation. These can also include reasons for not responding to the invitation to be
screened, and women’s attitudes about and knowledge of screening guidelines.

Table 5: Potential conditions for/against screening

Please specify any conditions that may have worked
for or against screening in your screening programme:

1.3 Invitation scheme

The aim of this paragraph is to describe the invitation scheme used by the screening programme,
i.e. the methodology used to identify and invite members of the target population. A number of
data sources can be used. For each source, information on its accuracy is requested.

Table 6 lists the sources of demographic data potentially used and the contribution of each to
the identification of the target population in preparation for the first screening round. It is
recognised that relative contributions of these sources will vary and may be difficult to estimate.
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Table 6: Sources and accuracy of target population data (first round)

Data source Target population* Best estimate of Computer (C)/
identified (%) register accuracy (%) Manual (M)

Population register

Electoral register

Other registers

Self-registration*

Other, please
specify which:

* cf Glossary of terms

Table 7 After the creation of a screening register which identifies the target population at the
start of the screening programme with maximal accuracy and completeness, every effort should
be made to ensure that this information remains up-to-date. Ideally, a permanent link with a
population register should be established, offering the possibility of daily updates of the
screening register. In this way, women who move into or out of the screening area or who have
died, can be identified and included or excluded from the invitation scheme. Potential access to
other sources allowing for adjustments of the screening register are also listed.

Please also indicate the frequency with which this information is used to update the screening
register.

Table 7: Maintenance of the screening register

Estimate of screening register:
e Completeness (%)
e Accuracy (%)

Sources of screening register updates (yes/no):
e Census data/population register

e Cancer registration

e Death registration

¢ Health care data/health insurance data

e Social insurance/tax records

e Data on population migration

¢ Returned invitations

e Other:

Frequency with which
screening register is updated

Table 8 Depending on the programme several combinations of call systems may be used.
Invitations may be by personalised letter, by personal oral invitation or by open non-personal
invitation, or by a combination of all three. Women who do not respond to the initial invitation may
be issued a reminder, again by any available means listed below. The time interval (column 4 and
7) between invitation and reminder usually varies by programme. Some programmes may issue
more than one reminder, or reminders by multiple methods. It may not be possible to ascertain
the success of individual types of reminders.
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Table 8: Mode of invitation

Mode of Initial screening* Subsequent screening*
invitation Invitation Reminder Interval* Invitation Reminder Interval*
(yes/no) (yes/no) (weeks) (yes/no) (yes/no) (weeks)

Personal letter
¢ By mail

e Other

¢ Fixed date

Personal oral invitation
e By screening unit*

e Other

¢ Fixed date

Non-personal invitation
e | etter
¢ Public announcement

* cf Glossary of terms

Table 9 The target population for the breast screening programme includes all women eligible to
attend screening on the basis of age and geographic location. However, each programme may
apply additional inclusion/exclusion criteria to identify the ‘eligible population’ for screening. In
addition, screening programmes may apply their own criteria to exclude certain women from
screening outcomes. Potential exclusions from both the target population and screening
outcomes for initial and subsequent screening examinations are listed in table 9. If the
screening policy allows for exclusions, please specify the exact definition of the respective
criteria in a footnote. The ease with which such individuals can be identified and excluded from
the target population will vary by screening programme; for some programmes it may not be
possible to identify any category of potential exclusion prior to invitation.

Table 9: Potential adjustments to identify the ‘eligible’ population

Initial screening* Subsequent screening*
Target population* (n)
Eligible population* (n)
Reason for exclusion Excluded from Excluded from
Target Outcomes Target Outcomes
(yes/no, n) (yes/no, n) (yes/no, n) (yes/no, n)
Previous breast cancer
Previous mastectomy
¢ Unilateral
¢ Bilateral
Recent mammogram*
Symptomatic women*
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Incapacitated
¢ Physical

e Mental

e Other

Death

Other:

* cf Glossary of terms
n = number

1.4 Screening process and further assessment

This paragraph describes the entire screening and assessment process, from mammographic
detection of breast abnormalities through further investigation of those abnormalities, to
diagnosis and further management of a malignant lesion.

Table 10 describes the screening facilities available and whether they are dedicated completely
to breast cancer screening. It also requires information on the availability of assessment
centres, where women might go for further assessment of a perceived abnormality detected at
the screening examination.

Table 10: Screening facilities

Screening facilities Number Dedicated*

Mammography machines

Static units

Semi-mobile units

Mobile units

Other units

Assessment centres

* cf Glossary of terms

In table 11 further details on the screening policy of the programme are requested such as: the
age group targeted, the screening test used (whether single or two-view mammography, with or
without clinical examination), the interval between screening examinations, the possibility of an
intermediate mammogram (which however is not recommended after screening — see Chapter 4
on Radiology) and the assessment facilities for invasive investigations (centralised or not). If the
majority of screening mammograms are double read, please also specify the policy to resolve
discrepancies between the interpretations of the two readers, e.g. the woman is always recalled,
discussion between readers, review by third reader, review by consensus panel or committee. In
case the screening programme changed its policy after the introduction, please complete table
11 a second time, highlight any changes made and indicate the year of change.
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Table 11: Screening policy*

Age group targeted

Screening test*
e Initial screening*
e Subsequent screening*

Screening interval* (months)

Intermediate mammogram* (yes/no)
e After screening (not recommended)
e After assessment

Double reading (%)

Policy to resolve discrepancies

Centralised assessment (yes/no)

* cf Glossary of terms

Tables 12, 13 and 14 describe the outcomes of screening invitations and examinations, as well
as the additional investigations, which may be undertaken prior to, and including surgery. The
order of investigations as listed does not necessarily imply that each participant will go through
all stages before surgical excision and final diagnosis. Tables 13 and 14 should be reported
separately for the three groups of women described in the introduction (‘specific instructions for
completion of tables’):

e initial screening (INITIAL);

e subsequent screening at the regular interval (SUBS-R);

e subsequent screening at irregular interval (SUBS-IRR).

The group of women that attend for initial screening will change over time. In the implementation
phase of the programme, the age distribution in this group will reflect the age group targeted for
screening. However, once the programme is fully implemented, women attending their first
screening examination within the programme will be mostly 50-51 years old in a programme
starting at 50.

The cut-off point for separating ‘subsequent regular’ from ‘subsequent irregular’ screening
should be established in line with the routine screening interval, taking into consideration that
most programmes do not succeed in keeping the routine screening interval for each individual
participant (e.g. a cut-off point at 30 months for a programme with a 2-year screening interval).

Table 12 lists the number of women that are targeted, eligible, invited and finally screened with
the aim to calculate the participation rate (total and by subgroups). Participation rate should be
tabulated by first invitation and subsequent invitations, the latter being subdivided between
those not having attended at the previous invitation and those having attended. The latter
parameter reflects satisfaction towards service received at screening and adherence to the
programme.Participation rates are usually reported by screening round or by calendar year.
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Table 12: Invitation outcomes (FIRST/SUBSEQUENT INVITATIONS)

Age group
50-54 55-59 60-64 65-69 Total

Target population* (n)

Eligible population* (n)

Women invited* (n)

Women screened* (n)

Participation rate (%)*

n = number

Table 13 lists possible screening outcomes. The result of the screening examination can be
recorded in various categories, that may not all be available in the screening programme, e.g. a
screening programme may not have the option of intermediate mammography directly following
the screening examination. Further assessment includes non-invasive and invasive investigations
for medical reasons.

Table 13: Screening outcomes (INITIAL/SUBS-R/SUBS-IRR)

Age group
50-54 55-59 60-64 65-69 Total

Women screened* (n)

Outcome of the screening test:** (n)
¢ Negative
¢ Intermediate mammogram
following screening*
¢ Repeat screening test*
- recommended
- performed
¢ Further assessment*
- recommended
- performed
¢ Unknown/not available

* cf Glossary of terms
** after repeat screening test if necessary
n = number

Table 14 describes the outcomes of non-invasive and invasive investigations following the
results of screening (not as part of the screening examination!). These investigations can be
performed at the time of screening when facilities are available in the screening unit or they can
be performed on recall, i.e. the woman will have to come back to the screening unit for further
investigation. As a result of non-invasive assessment, further clarification of the perceived
abnormality may be required using invasive investigations (normally performed only on recall).
However, a woman may also undergo further assessment by invasive investigations directly
following the screening examination.

It is further recognised that open excisional biopsies for purely diagnostic purposes may be difficult
to measure and to differentiate from tumorectomy which is performed for therapeutic reasons.
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Table 14: Screening outcomes: further investigations (INITIAL/SUBS-R/SUBS-IRR)

Investigations after Age group
screening 50-54 55-59 60-64 65-69 Total

Repeat screening test* (n)
* At screening
e On recall*

Additional imaging* (n)
e At screening
¢ On recall*

Types of additional imaging* (n)
¢ Repeat views (medical)

e Cranio-caudal view

e Other views

¢ Ultrasound

e MRI

Clinical examination* (n)
e At screening
e On recall*

Cytology* (n)
e Recommended
¢ Performed
Core biopsy* (n)
e Recommended
¢ Performed
Open biopsy* (n)
e Recommended
e Performed

Repeat screening test rate* (%)

Additional imaging rate* (%)

Recall rate* (%)

Further assessment rate* (%)

* cf Glossary of terms
n = number

Table 15 classifies the results of the overall screening process in four categories, partly
overlapping with the results of the screening test in table 13.

An overall breast cancer detection rate represents the performance of a screening programme
but also reflects the age structure of the population being screened. To provide a more sensitive
measure of performance, table 15 also allows for the calculation of age-specific detection ratios
per 5-year age groups. The cancer detection rate should include cancers detected at intermediate
mammography, since these are considered screen-detected cancers. However, they also
represent a delayed diagnosis and should be subject to separate analysis and review.

The incidence rate for breast cancer in the denominator of the formula should reflect the
background incidence rate, i.e. the underlying (expected) incidence rate in the absence of
screening. As outlined earlier, it is recommended that for computing the background incidence
rate only invasive breast cancers should be considered whenever the data is available. It should
further be noted that the expected rates will increase marginally with each screening year
because of the annual increase in the estimated background incidence.
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Cancer detection rate in a 5-year age group
Age-specific detection ratio =

Background (invasive) breast cancer incidence
in that age group

Table 15: Outcome of screening process after assessment (INITIAL/SUBS-R/SUBS-IRR)

Age group
50-54 55-59 60-64 65-69 Total

Outcome of screening process (n):
e Negative
¢ Intermediate mammogram
following assessment*
¢ Breast cancers detected:
-DCIS
- invasive cancers
¢ Unknown/not available

Breast cancers detected (n):

e At routine screen

e At intermediate
mammography*

Breast cancer
detection rate*

Background
breast cancer
incidence rate*

Age-specific
detection ratio*

* cf Glossary of terms n = number

Table 16 summarises the results of screening in terms of positive predictive values (PPV) of
specific interventions that take place in the course of mammographic screening and in further
assessment of abnormal lesions. Results can be expected to vary between initial and
subsequent screening examinations. PPV is expressed as a proportion. Please refer to the
Glossary of terms (paragraph 1.11) for definition of the individual PPVs listed in table 16.

Table 16: Positive predictive value of specific interventions in screening for breast cancer,
age group 50-69 (INITIAL/SUBS-R/SUBS-IRR)

Outcome Breast cancer detected

of the intervention Yes No PPV*
Screening test* Positive

Recall* Positive

Cytology* Positive (C5**)

Core biopsy* Positive (B5**)

Open biopsy* NA NA

* cf Glossary of terms
** C5 and B5: for definitions please refer to Chapter 6A and 6B respectively
NA = not applicable
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1.5 Primary treatment of screen-detected cancers

It is recognised that collecting data on treatment on a regular basis may be a difficult and time
consuming activity, especially in those screening programmes where treatment is not considered
to be part of the screening process. On the other hand, it should be realised that the long-term
effect of screening will be heavily influenced by the way screen-detected cases are treated.
A high-quality screening programme will only lead to a long-term mortality reduction if the
treatment of women detected at screening is of equally high quality. Thus it is strongly
recommended to designate this task to a nominated person, either within or outside the
screening programme, who takes responsibility for collecting this type of data and linking it with
the screening data (see Chapter 8 on Data collection and monitoring).

Detailed guidance on the management of screen-detected lesions and appropriate quality
indicators can be found in the surgical chapters in this document (Chapter 7).

Screening programmes are also encouraged to design surveys on quality of treatment on all
cases arising in their target population, in co-operation with cancer registries and clinicians, This
includes cancers diagnosed outside screening (interval cancers, cancers in non attenders,
cancers in women not invited).

All women with breast cancer detected at screening, with or without signs of distant metastases,
will be offered surgical treatment. Surgery may be preceded by neo-adjuvant therapy to reduce
the size of the tumour. It should be noted that in that case, the pTNM classification is no longer
relevant. For ductal carcinoma in situ (DCIS) and invasive cancers nodal status may be assessed
either by axillary dissection or, more recently, a sentinel lymph node procedure. These options
are categorised in tables 17 and 18. The primary treatment options according to disease stage
of screen-detected breast cancers and breast cancer diagnosed outside screening (interval
cancer as well as other ‘control’ cancers - optional) can be registered in tables 19 and 20.

Table 17: Primary treatment* of screen-detected ductal carcinoma in situ

Age group
50-54 55-59 60-64 65-69 Total

Breast conserving surgery* (n)
e Sentinel node procedure
¢ Axillary dissection performed

Mastectomy (n)
e Sentinel node procedure
e Axillary dissection performed

Treatment refusal/unknown (n)

TOTAL (n)

Lless than mastectomy; n = number * cf Glossary of terms

Table 18: Primary treatment* of screen-detected invasive breast cancers

Age group
50-54 55-59 60-64 65-69 Total
Neo-adjuvant therapy* (n)
Breast conserving surgery* (n)
e Sentinel node procedure
e Axillary dissection performed
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Mastectomy (n)
¢ Sentinel node procedure
¢ Axillary dissection performed

Treatment refusal/unknown (n)

TOTAL (n)

1less than mastectomy; n = number * cf Glossary of terms

Table 19: Primary treatment* of screen-detected breast cancers according to stage at
diagnosis

Stage at diagnosis
0 | 1A 1B A 1B v Unk?

Neo-adjuvant therapy* (n)

Breast conserving surgery* (n)
e Sentinel node procedure
e Axillary dissection performed

Mastectomy (n)
e Sentinel node procedure
¢ Axillary dissection performed

Treatment refusal/unknown (n)

TOTAL (n)

Lless than mastectomy; n = number * cf Glossary of terms

Table 20: Primary treatment* of breast cancers diagnosed outside screening according to
stage at diagnosis (OPTIONAL)

Stage at diagnosis
0 | 1A 1B A 1B v Unk?

Neo-adjuvant therapy* (n)

Breast conserving surgery® (n)
e Sentinel node procedure
e Axillary dissection performed

Mastectomy (n)
e Sentinel node procedure
¢ Axillary dissection performed

Treatment refusal/unknown (n)

TOTAL (n)

1less than mastectomy; n = number * cf Glossary of terms
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1.6 Disease stage of screen-detected cancers

The aim of this paragraph is to describe the disease stage of screen-detected cancer cases. The
classification of primary tumour (T), regional lymph node involvement (N) and distant metastasis
(M) follows the pTNM classification?® for reasons of comparison and is listed in chapter 6B,
Appendix 5 of this document. More detailed guidance on the pathological service in a breast
screening programme can also be found in the pathology chapters 6A en 6B.

A prerequisite for a reduction in breast cancer mortality is a more favourable stage distribution in
screen-detected cancers compared with clinically diagnosed cancers. Tumour size and axillary
lymph node involvement for invasive cancers are of central importance here, and are assessed
preferably after surgery (pT and pN). Age categories in tables 21 and 22 refer to the age of a
woman at the preceding screening examination.

The categorisation of size according to pathological diameter, as described above, is based on
the pTNM-classification. However, it is recommended to also register the size of the tumour on a
continuous scale. This will facilitate recategorisation in the event that consensus is reached on
a different prognostic threshold (e.g. 15 mm).

Stage grouping

Stage O pTis pNO MO
Stage | pT1 pNO MO
Stage IIA pTO pN1 MO
pT1 pN1 MO
pT2 pNO MO
Stage 1IB pT2 pN1 MO
pT3 pNO MO
Stage IIIA pTO pN2 MO
pT1 pN2 MO
pT2 pN2 MO
pT3 pN1 MO
pT3 pN2 MO
Stage 11IB pT4 any pN MO
Stage IIIC any pT pN3 MO
Stage IV any pT any pN M1

Table 21: Size and nodal status of screen-detected cancers (INITIAL/SUBS-R/SUBS-IRR)

Age group
50-54 55-59 60-64 65-69 Total

pTis

e pN-
* pN+
e pNx

pTimicab
° pN_
e pN+
* pNx

pTic

° pN_
* pN+
e pNx
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pT2

. pN_
e pN+
¢ pNx

pT3

° pN_
e pN+
e pNx

pT4

e pN-
e pN+
e pNx

pTx

° pN_
* pN+
* pNx

pN- = axillary node negative (pNO) pN+ = axillary node positive (any node positive; pN1-3)
pNx = nodal status cannot be assessed (e.g. previously removed, not done)

Table 22: Disease stage of screen-detected cancers (INITIAL/SUBS-R/SUBS-IRR)

Age group
50-54 55-59 60-64 65-69 Total

Stage O
e pTispNOMO

Stage |
e pT1pNOMO

Stage IIA

e pTOpN1MO
e pT1pN1IMO
e pT2pNOMO

Stage 1IB
e pT2pN1MO
e pT3pNOMO

Stage IIIA
e pTOpN2MO
e pT1pN2MO
e pT2pN2MO
e pT3pN1MO
e pT3pN2MO

Stage I1IB
e pT4anypNMO
e AnypTpN3MO

Stage IV
e AnypTanypNM1

Unknown
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1.7 Post-surgical treatment of screen-detected
cancers

All women with breast cancer detected at screening, with or without signs of distant metastases,
will be offered some form of surgical treatment (primary treatment). In addition, most women will
receive some form of post-surgical treatment (adjuvant treatment). For ductal carcinoma in situ
(DCIS) and invasive cancers several types of treatment are categorised in table 23. The post-
surgical treatment options according to disease stage of screen-detected breast cancers and
breast cancer diagnosed outside screening (interval cancer as well as other ‘control’ cancers -
optional) can be registered in tables 24 and 25.

Table 23: Post-surgical treatment* of screen-detected breast cancers

Age group
50-54 55-59 60-64 65-69 Total

Ductal carcinoma in situ
e Radiotherapy
e Treatment refusal/unknown

Invasive cancers
e Chemotherapy
¢ Radiotherapy
¢ to the breast
¢ to the chest wall
¢ to the lymph stations
e Hormonal therapy
e Other treatments
e Treatment refusal/unknown

* cf Glossary of terms

Table 24: Post-surgical treatment* of screen-detected breast cancers according to stage at
diagnosis

Stage at diagnosis
0 | A 1B A 1B v Unk*

Chemotherapy

Radiotherapy

¢ to the breast

¢ to the chest wall

¢ to the lymph stations

Hormonal therapy

Other treatments

Treatment refusal/unknown

L unk = unknown
* cf Glossary of terms
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Table 25: Post-surgical treatment* of breast cancers diagnosed outside screening according
to stage at diagnosis (OPTIONAL)

Stage at diagnosis
0 | A 1B A 1B v Unk*

Chemotherapy

Radiotherapy

¢ to the breast

¢ to the chest wall

¢ to the lymph stations

Hormonal therapy

Other treatments

Treatment refusal/unknown

L unk = unknown * cf Glossary of terms

Table 26 reflects the distribution of the number of days between the day of screening and the
initial day of assessment. To estimate the total waiting time, the number of days between day of
screening and the day of surgery for those women undergoing surgery as a result of the
screening examination is registered. For those women not undergoing surgery, the interval
between the day of screening and the day of final assessment should be registered.

In case a cancer is detected at intermediate mammography, which is by definition a screen-
detected cancer, the day of screening should be replaced by the day that the intermediate
mammogram was performed.

Table 26: Number of days between screening and surgery or screening and final assessment
(age group 50 - 69 years) for screen-detected cancers

Percentiles
5% 25% 50% 75% 95%

Day of screening - initial
day of offered assessment

Day of screening -
day of offered surgery

Day of screening - day
of final offered assessment

1.8 Follow up of the target population and
ascertainment of interval cancers

Introduction

This paragraph will describe objectives for monitoring interval cancers and document the
processes of follow up of the target population of a mammography screening programme.

The purpose of monitoring interval cancers is two fold. Radiological review of interval cancers is
crucial since it serves both quality assurance and training (see Chapter 4 on Radiology). For

European guidelines for quality assurance in breast cancer screening and diagnosis Fourth edition 35

B



H1

20-09-2005

20:53 Pagina 36 $

EPIDEMIOLOGICAL GUIDELINES FOR QUALITY ASSURANCE IN BREAST CANCER SCREENING

evaluation purposes, monitoring interval cancers allows for the calculation of parameters
providing an early estimate of the impact of the screening programme in modifying the
appearance of the disease, and thereby its effects, in the population. Therefore, data collection
and reporting should be directed to all cancers appearing in the target population. Completeness
of data collection and the use of different inclusion and exclusion criteria may limit the
comparability of interval cancer rates in different populations. Parameters presented in this
section aim at reducing these sources of variation and assist in the estimation of the effect of
screening within each programme. Background incidence, breast awareness, the availability of
timely diagnosis and the diffusion of spontaneous screening can also affect comparisons. For
this reason it is recommended that numerical targets, not provided here, be set at a national or
regional level.

Comprehensive follow up of a target population necessitates ascertainment and reporting of all
breast cancers:

a. women who were invited for screening and who attended

b. women who were invited for screening but who did not attend

¢c. women who were not invited for screening

Group c includes women not yet invited for screening at the time of follow up as well as women
in the target population who were never invited because of inadequate or incomplete population
registers. The size and complexity of this group may differ between health care environments and
may be determined in part by the frequency of update of population registers.

Methods of follow up for cancer occurrence

Methods of follow up for cancer occurrence may differ by country, by region or by screening
programme, depending on the availability and accessibility of data and data sources. Table 27
outlines the methods by which the target population may be followed to ascertain breast cancer
occurrence, for each of the groups as defined above. It is sufficient to mark the boxes with a V.
In the last row of the table, please provide details on the method for record linkage that you use
to identify interval cancers.

Table 27: Methods of follow up for cancer occurrence

Data source Participants Non- Persons
participants not invited

Screening programme register

Cancer / pathology register

Breast care / clinical records

Death register / certificate review

Other, specify:

Specify method of record linkage:

Categories of cancer in the target population

Combining data on cancer occurrence from whatever source, with information on individual
screening histories, including date of invitation, response to invitation, attendance for and
outcome of screening with/without further assessment, permits classification of cancers that
occur in members of the target population into the following categories:

a. Screen-detected cancer:

A primary breast cancer that is identified by the screening test, with/without further assessment,
in a member of the target population, who was invited for and attended for screening.
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b. Interval cancer:

A primary breast cancer which is diagnosed in a woman who had a screening test, with/without

further assessment, which was negative for malignancy, either:

¢ before the next invitation to screening, or

¢ within a time period equal to the screening interval in case the woman has reached the upper
age limit for screening.

c. Cancer in non-participant:

A primary breast cancer that occurs in a member of the target population who was invited for

screening but did not attend.

d. Cancer in women not invited:

A primary breast cancer that occurs in a member of the target population who was not, or not yet,

invited for screening.

Typically, a mammographic screening programme is organised into ‘rounds’ of screening, i.e.
first, second, etc. at a defined interval, e.g. 24 months, depending on the programme’s screening
policy. Follow up begins at the start of a screening round and extends to the time of the next
routine screening examination for those who attend screening as scheduled. For those who do
not attend regularly, and for those women who, during the follow up period, exceed the upper age
limit for screening, follow up should be continued for a period at least commensurate with the
usual screening interval. This applies to all categories of women, i.e. participants, non-
participants and those not invited for screening, in so far as this is possible.

In follow up of the target population it is relevant to examine separately those cancers (of all
categories) identified during, or occurring after, the first round of screening, and those identified
during, or occurring after, a subsequent round of screening. This is because the first round of
screening is comprised entirely of women being screened for the first time (initial screenees);
subsequent rounds of screening are comprised of women being screened for the first time, as
well as those who have previously been screened. To capture this information, breast cancers in
the target population should be cross-classified for first and subsequent rounds of screening as
well as for initial and subsequent screening examinations. In this classification, it is also
important to retain details on both the screening period (mth/yr —mth/yr) and the follow up
period (mth/yr — mth/yr).

It is important to monitor all relevant dates so one can distinguish e.g. within the group of
cancers in non-participants those who never participate in any round (permanent non-
participants) from those non-participants who did not attend after the most recent invitation but
who have previously attended at least one screening occasion (temporary non-participants).

Date of diagnosis of breast cancers in the target population

An important consideration in classifying breast cancers that occur in the target population is the
date used as the date of diagnosis. The category to which a cancer will be assigned may depend
on which one of several possible dates of diagnosis is used. It is strongly recommended to use
always the same data for classifying cancers with different modes of detection in the population.
This date should be the same date as used by major cancer registries, i.e. the date of the first
morphological (cytological or histological) confirmation of the cancer diagnosis.

Relationship of breast cancers in the target population to selected programme performance
indicators

Examination of the relationship between breast cancer occurrence in the target population and
programme performance indicators, e.g. participation rate, recall rate, assessment rate, is an
important component of the evaluation of a mammography screening programme. Of particular
interest is the relation of an indicator of sensitivity of the screening programme, such as the
interval cancer rate, with indicators of specificity, such as additional imaging rate, recall rate,
assessment rate and benign biopsy rate (see Glossary of terms for definitions).

International comparisons of these relationships are currently under way to define the direction
of the relationships and programme factors most strongly associated with the occurrence of
interval cancers.

European guidelines for quality assurance in breast cancer screening and diagnosis Fourth edition 37

B



H1 20-09-2005 20:53 Pagina 38 $

EPIDEMIOLOGICAL GUIDELINES FOR QUALITY ASSURANCE IN BREAST CANCER SCREENING

Relationship of breast cancers in the target population to tumour size and stage at diagnosis
Tumour size and stage at diagnosis of breast cancer differ according to the category of cancer,
i.e. whether screen-detected, interval or non-participant cancer. While such detailed data may not
be available from all data sources, it is recommended that these data are collected on all
categories of cancer in so far as it is possible. This would permit comparison between the
categories of cancer with respect to tumour size and stage at diagnosis as outlined in table 28.
The classification used is defined in Chapter 6B, Appendix 5 of this document and paragraph 1.6
and follows the 6th edition of the TNM classification of malignant tumours.® As stated before, it
is recommended to record tumour size in mm to allow for flexibility in categorisation.

Table 28: Relationship of breast cancers in the target population to tumour size, regional
lymph node involvement and stage at diagnosis

Size of primary tumour SD IC NP NI

pTis

pTimic

pTla

pT1b

pTic

pT2

pT3

pT4

pTx

TOTAL

Regional lymph node SD IC NP NI

pN-

pN+

pNx

TOTAL

Stage at diagnosis SD IC NP NI

Stage O

Stage |

Stage II

Stage Il

Stage IV
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Stage unknown

TOTAL

SD= screen-detected cancer IC = interval cancer
NP = cancer in non-participant NI = cancer in not invited

Classification of interval cancers

This section concentrates specifically on interval cancers of a mammography screening
programme. A prerequisite for a breast cancer mortality reduction by screening is a reduction of
the rate of advanced stages of breast cancer in the screened population, i.e. of screen-detected
plus interval cancers, compared to the respective rates without screening. Precise information
on tumour size and axillary lymph node involvement are thus of central importance also for
interval cancers. Table 29 corresponds to some extent to table 19, but takes the time course of
occurrence into account.

Interval cancers by stage and lymph node involvement in defined time periods following
screening

While the aspiration in a screening programme is to have a fixed interval between screening
examinations, e.g. 24 months, in practice it may not be possible to have the exact interval for
every woman. This ‘round slippage’ may be due to several factors, including administrative
factors, changes to scheduled invitations, etc. In a screening programme with a screening
interval of 24 months, it is customary to group interval cancers which occur:

a. in the first 12 months after a negative screening examination;

b. in the second 12 months after a negative screening examination;

c. after 24 months.

This highlights the need to define the date of diagnosis of the interval cancer.

Table 29 provides the opportunity to record interval cancers by size and lymph node involvement
in defined time periods following screening, separately for initial and subsequent screening
examinations.

Table 29: Classification of interval cancers by size and lymph node involvement in defined
time periods following initial and subsequent screening examinations.

Time since screening examination (mths)
011 12-23 24+ Total

pTis

° pN_
* pN+
* pNx

pT1lmicab
° pN_
* pN+
e pNx

pTic

° pN_
* pN+
® pNx

pT2

° pN_
e pN+
e pNx
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pT3

. pN_
e pN+
¢ pNx

pT4

° pN_
* pN+
e pNx

pTx

e pN-
e pN+
e pNx

pN- = axillary node negative (pNO)
pN+ = axillary node positive (any node positive; pN1-3)
pNx = nodal status cannot be assessed (e.g. previously removed, not done)

Correspondingly, table 30 provides the opportunity to record interval cancers by size, nodal
status and age group in five year age intervals for the above defined time periods (0-11 months,
12-23 months and 24+ months) combined. This table can be reproduced for initial and
subsequent screening examinations or for first and subsequent rounds of screening as desired.

Table 30: Classification of interval cancers by size, lymph node and age group following initial
and subsequent screening examinations.

Age group
50-54 55-59 60-64 65-69 Total

pTis

° pN_
e pN+
e pNx

pTimicab
° pN_
* pN+
¢ pNx

pTic

° pN_
* pN+
e pNx

pT2

e pN-
e pN+
e pNx

pT3

° pN_
e pN+
* pNx

pT4

° pN_
* pN+
e pNx
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pTx

. pN_
e pN+
¢ pNx

pN- = axillary node negative (pNO)
pN+ = axillary node positive (any node positive; pN1-3)
pNx = nodal status cannot be assessed (e.g. previously removed, not done)

Interval cases for estimating sensitivity of the screening programme and its impact

Sensitivity of the screening test is defined as the ability of identifying a case during its detectable
phase. However, the impact of screening depends not only on the sensitivity of the screening test
but also on the length of the screening interval. Therefore it is recommended that the following
more general expression is computed:

Sensitivity of the Screen-detected cases

screening programme

screen-detected cases + all interval cancer cases

This proportion includes interval cancer cases whose preclinical detectable phase was not
initiated at the time of the screening test, and therefore reflects sensitivity of the screening test,
lead time, and length of the screening interval. This easy to calculate measure is useful in
assessing the overall impact of a screening programme in detecting cancers in the screened
population and does not require radiological classification of interval cancers. It is strongly
suggested that size or stage categories are taken into account, as the benefit of the screening
programme diminishes if interval cancers tend to be advanced. Survival of ductal carcinoma in
situ and of invasive cancers up to 10 mm in size has been shown to be very good, irrespective of
grade and (for invasive cancers) nodal status. Therefore, interval cancers diagnosed at these
stages, as opposed to detecting the same lesions at screening, is likely to affect breast cancer
mortality only marginally. The proportion of cases with unknown pathological size (pTx) should
also be carefully noted. Although these cases are not included in stage-specific calculations, it is
obvious that results would be meaningless if cases with pTx are numerous.

Calculation of screening programme sensitivity, as defined above, excludes potentially
detectable cases being diagnosed after the screening interval or at the subsequent screening
examination. Since the probability of diagnosing a case during the screening interval varies
according to local diagnostic delay and the occurrence of spontaneous screening, comparisons
across programmes should be made with caution. However, the proportion calculated for
‘advanced cases’ (pT2 or more) only is less likely to be affected by these factors.

It is important to calculate sensitivity of the screening programme separately for initial and
subsequent screening examinations as the rate and stage distribution of screen-detected
cancers are quite different. If numbers allow, these estimates should also be computed for 5-
year age categories.

The occurrence of interval cancers can also be related to the background population incidence

of cancer in the absence of screening (table 31). Several limitations arise in this respect:

a. The population incidence of breast cancer is altered by screening. Population incidence of
breast cancer in the absence of screening can be used in the early stages of a screening
programme, provided that the prevalence of opportunistic screening is low. However, the
longer a screening programme proceeds, the more difficult it becomes to determine what the
incidence of breast cancer would be in the absence of screening.

b. Thus far, the focus of this paragraph has been entirely on the ‘individual interval’, i.e. the
interval between the date of the screening mammogram and development of the interval
cancer. In the evolution of a screening programme, individual intervals begin and end at
different times. It is therefore of some concern to select the appropriate background incidence
rate and detection rate for a time period which compares appropriately to the time period
covered by the combined individual data for a particular round of screening or period of
interest.
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If background incidence does not include in situ cancers, these should also be excluded from
interval cancers for the calculation of this outcome measure. If numbers allow, the table should
also be computed for 5-year age categories. In calculating the observed rates of interval cancers,
the denominator should be the number of ‘negative’ screening tests (with/without further
assessment). If available, the number of ‘woman-years of follow up’ after a negative test should
be used instead, taking into account women ‘lost to follow up’.

Table 31: Relationship of observed interval cancer rate, by time since last negative screening
examination, to background incidence rate

Initial screening Subsequent screening
examinations examinations

Background Interval O/E  Background Interval O/E
Time since incidence/ cancers incidence/ cancers
last negative 10,000 10,000 10,000 10,000
screening (E) (0) (E) (0)
examination Year Year Year Year

0-11 mths

12-23 mths

24+ mths

TOTAL
AllICs

IC = interval cancer

1.9 Evaluation and interpretation of screening
outcomes

Screening outcomes become available throughout the screening process and afterwards. It is
important to define the audience for the evaluation results, since the responsibilities and
expertise of the decision-makers will affect what questions should be asked. In general, a
distinction can be made between evaluating the performance of the screening programme and
its impact on health indicators such as mortality. Monitoring performance indicators is an
organisational responsibility to be carried out by the project leader or relevant professional and
administrative disciplines. Evaluating the impact on mortality and cost-effectiveness of a
screening programme requires the application of complex epidemiological and statistical
methodologies.

1.9.1 Performance indicators

Performance indicators reflect the provision and quality of the activities constituting the
screening process without contributing directly to reduction in mortality. It is essential however
that data elements are recorded and that indicators are produced and monitored at regular
intervals. This is the basis of quality assurance activities within and across specialties.

There is an infinite number of possible process indicators reflecting specific parts of the
screening programme. This outline is confined to those that are of importance epidemiologically.
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The performance indicators to be evaluated include:

e Coverage (by invitation or by examination)

e Participation rate

¢ Technical repeat rate

e Additional imaging rate at the time of screening

¢ Recall rate

¢ Further assessment rate

e Rate of invasive investigations (cytology, core biopsy, open biopsy for diagnostic purposes)

e Proportion of malignant lesions with a pre-treatment diagnosis of malignancy

e Proportion of image-guided cytological procedures with an insufficient result from lesions
subsequently found to be cancer

e Proportion of image-guided core biopsy procedures with an insufficient result or benign result
from lesions subsequently found to be cancer

¢ Positive predictive value of screening test, recall, cytology and core biopsy

e Benign to malignant biopsy ratio

e Specificity of the screening test

e Surgical procedures performed

e Interval between screening test and issue of test result

e Interval between screening test and initial day of assessment

e Interval between screening test and final assessment/surgery

e Proportion of eligible women reinvited within the specified screening interval (£ 2 months)

e Proportion of eligible women reinvited within the specified screening interval plus 6 months

Table 32 lists those performance indicators for which acceptable and desirable levels could

reasonably be specified in a European context. Each screening programme could decide to
expand this table to include other performance indicators.

Table 32: Indicators by which the performance of a breast screening programme is assessed

Performance Acceptable Desirable Screening
indicator level level programme
50-69
Participation rate* > 70% > 75%
Technical repeat rate* < 3% <1%
Recall rate*
e Initial screening <7% <5%
e Subsequent-regular < 5% <3%
screening
Additional imaging rate at <5% <1%

the time of screening*

Benign to malignant <1:2 <1:4
biopsy ratio*

Eligible women reinvited within > 95% 100%
the specified screening
interval (%)

Eligible women reinvited within > 98% 100%
the specified screening
interval + 6 months (%)

* cf Glossary of terms
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1.9.2 Impact indicators

Achievement of the objective of screening for breast cancer, i.e. mortality reduction, is inevitably
long-term. Ascertainment of impact on mortality demands (a) that follow up of the screened
cohorts continues over extended periods of time, (b) that data on vital status and disease-free
interval be vigorously sought and recorded despite the problems of follow up, and (c) that
adequate links exist between programme data and other relevant data sources, e.g. medical
records, pathology registers, death certificate information. Models for evaluating the impact of
screening on mortality have not yet been fully developed. Given that this area of analysis is still
evolving, a frequently used alternative is to identify and monitor early surrogate measures that
can possibly predict outcome.

Analysis of breast cancer mortality

The objective of a breast cancer screening programme is to detect the tumour as early as
possible to facilitate effective treatment and thereby reduce the mortality due to the disease.
Continuous evaluation of the programme is necessary to ensure that it is as effective as
expected. Difficulties in determining the impact of population screening for breast cancer entail
the application of observational research designs, the absence of readily available control
groups or control areas and the lack of individual data.

In the past decades, breast cancer incidence rates have steadily risen in many countries while
breast cancer mortality rates have remained stable. Recently though, in several countries,
mortality rates have been shown to level off or decline'®” especially in countries where
population-based screening programmes for breast cancer have been introduced in the late
1980s or early 1990s. An important question now is the relative contribution of screening to the
reported declines in mortality.*® Establishing a relationship with screening is not straightforward
since in some countries with screening programmes, declines in mortality started already before
screening was introduced, and declines also occurred in non-screened age groups and in some
countries without a national screening programme.'* This observation gives rise to questions
about the potential contribution of other determinants of breast cancer mortality, in particular
treatment advances.'®2° Thus, the challenge for researchers in this area is to tease out the
relative contributions of screening and nonscreening factors to the reported declines in
mortality.?*

A first step in the evaluation of screening is to look at trends in breast cancer mortality. However,
especially when data come from population statistics, the potential impact of service screening
on breast cancer mortality will take many years to emerge, starting from a few years after the
introduction of a programme but taking decades to show a full effect.!* The delay is caused by
the fact that it usually takes a number of years before a screening programme is fully
implemented and most screening programmes are not able to correct national or regional
mortality statistics for breast cancers diagnosed in women before the start of the screening
programme.?223 Further delays are due to the lack of information on the screening history of
individual women. No corrections at the individual level can be made for the phased
implementation of the screening programme and the varying participation behaviour of women
invited when individual data are not available.*

To estimate the effect of the screening programme based on a comparison of the trend in the
breast cancer mortality in areas with and without a programme additional questions should be
considered. The most complicated is how the control area should be selected? What aspects
should be prioritised with respect to comparability of the areas — risk factor pattern for bre