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KEYWORDS Abstract In 2010, EUSOMA published a position paper, describing a set of benchmark
Quality indicators; quality indicators (QIs) that could be adopted by breast centres to allow standardised auditing
Breast cancer care and quality assurance and to establish an agreed minimum standard of care. Towards the end

of 2014, EUSOMA decided to update the paper on QIs to consider and incorporate new sci-
entific knowledge in the field. Several new QIs have been included to address the need for
improved follow-up care of patients following primary treatments. With regard to the man-
agement of elderly patients, considering the complexity, the expert group decided that, for
some specific quality indicators, if centres fail to meet the minimum standard, older patients
will be excluded from analysis, provided that reasons for non-adherence to the QI are specified
in the clinical chart and are identified at the review of the clinical records. In this way, high
standards are promoted, but centres are able to identify and account for the effect of non-
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standard treatment in the elderly. In the paper, there is no QI for outcome measurements, such
as relapse rate or overall survival. However, it is hoped that this will be developed in time as
the databases mature and user experience increases. All breast centres are required to record
outcome data as accurately and comprehensively as possible to allow this to occur. In the pa-
per, different initiatives undertaken at international and national level to audit quality of care
through a set of QIs have been mentioned.

© 2017 Elsevier Ltd. All rights reserved.

Introduction

The management of early breast cancer is complex and
is best performed within the context of a specialist
multidisciplinary breast centre to ensure optimal out-
comes in terms of patient survival and quality of life. In
recognition of this fact, European Union (EU) member
states are expected to ensure nationwide access to such
centres for all patients with breast cancer, and the Eu-
ropean Society of Breast Cancer Specialists (EUSOMA)
provides requirements of a specialists breast centre and
fosters the voluntary European certification process to
facilitate compliance with recognised guidelines.

In 2010, EUSOMA published a position paper, in
which were described a set of benchmark quality in-
dicators (QIs) that could be adopted by breast centres to
allow standardised auditing and quality assurance, and to
establish an agreed minimum standard of care. They are
now listed in the National Quality Measures Clearing
House (NQMC). Importantly, these QIs provide a set of
metrics to allow centres to follow patients over time in a
standardised manner, and easily recognise when atten-
tion is required to improve particular areas of healthcare
delivery.

A recent assessment of 22 EUSOMA-certified breast
centres has shown that standards according to these QIs
improved after certification, and that the minimum
standard of care was met in 12/13 QIs. These findings
support the claim that this framework for quality
assurance is manageable for centres and provide mean-
ingful data to allow assessment of performance and
identification of areas needing improvement.

Towards the end of 2014, EUSOMA decided to up-
date the paper on Quality Indicators. This was felt to be
important for several reasons: (1) to consider and
incorporate new scientific knowledge in the field; (2) to
evaluate the experience acquired in more than 80,000
primary cases treated in European Breast Centres un-
dergoing certification procedures, included in the data-
base; (3) to examine user experience with the database;
and (4) to encourage ongoing improvement in the level
of care by upgrading minimum standards.

As in the first version, a number of QIs are considered
mandatory requirements while others are recommended.
Several new QIs have been included to address the need

for improved follow-up care of patients following pri-
mary treatments (see Table 1). QIs related to the use of
targeted therapy (endocrine or anti-HER?2) in cancers
not expressing the relevant receptor were removed, as
these reflect prescribing indications rather than ’best
practice’. Similarly, the QI related to ensuring that pa-
tients receiving trastuzumab also receive chemotherapy
was removed, as no trials or guidelines support the use
of trastuzumab alone as sole adjuvant therapy, and
possible exceptions would be linked to patient’s refusal
or presence of comorbidities.

The management of elderly patients with breast cancer
is complex, and the best way to structure the QIs to allow
appropriate treatment tailoring, yet still encourage the
highest standards, required careful consideration. In
particular, it was felt that the current QIs 9d, 10, 12 and 13
should allow for flexibility when treating such patients, in
order to provide the best benefit to harm ratio. Options
included lowering the minimum standard for certain QIs,
introducing an age upper limit or considering patients on
a case-by-case basis. It was noted that, on review of the
certification process, the minimum standard was not met
for some QIs specifically because of a different approach
in older patients. In its deliberations, the working group
took several factors into consideration: with an ageing
population, the number of elderly patients presenting
with breast cancer is increasing, thus QIs must be ready
for a changing demographic; there is strong evidence that
a more conservative approach to primary surgery and
postoperative radiation therapy may be adopted in older
patients without affecting longer term outcomes, and this
should not be a reason for failing to achieve a minimum
standard; similarly, in unfit older patients, standard
chemotherapy regimens may not be appropriate, and
Centres should not be penalised for altering treatment in
such cases.

However, EUSOMA is also keen to emphasise that
undertreatment in the elderly is associated with worse
outcomes, and age in itself is not a contraindication to
treatment. Centres should be encouraged to consider all
patients for standard treatment, regardless of age. Thus
an upper age limit for inclusion in QI measuring was
seen to go against this approach. Furthermore, case-by-
case discussion was deemed counterproductive to the
purpose and nature of QIs as a tool for assessing
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Table 1

Summary table of Quality Indicators in breast cancer care.

Indicator Level of Mandatory Minimum Target

evidence Recommended standard

Diagnosis

Completeness of clinical and imaging diagnostic work-up

1. Proportion of women with breast cancer who preoperatively underwent 111 M >90% >95%
mammography, physical examination and ultrasound of both breasts and axillae

Specificity of diagnostic procedures (BIM ratio)

2. Ratio of benign to malignant diagnoses based on definitive pathology report (surgery 111 M 1:4 1:5
only, non-operative biopsies excluded)

Preoperative diagnosis

3a. Proportion of patients with invasive cancer who underwent image-guided axillary 111 R 85% 95%
staging (by US + FNA/CNB)

3b. Proportion of women with breast cancer (invasive or in situ) who had a preoperative 111 M 85% 90%
histologically or cytologically confirmed malignant diagnosis (BS or C5)

Completeness of prognosticlpredictive characterisation

4a. Proportion of invasive cancer cases for which the following prognostic/predictive 1I M >95% >98%
parameters have been recorded: histological type (according to WHO Classification
of Tumours of the Breast), grading (according to WHO and EU Guidelines: Elston
and Ellis modified Bloom and Richardson-Grading system Elston, CWet al. 1991),
ER, PgR*, HER-2/neu, Proliferation index (Ki67)*
*This marker is recommended but not mandatory, and does not need to be included
in the calculation for compliance with the QI
For patients receiving primary systemic treatment (PST), characterisation on core
biopsy prior to therapy is mandatory.
For patients receiving primary surgery, characterisation may be performed on the II M >95% >98%
surgical specimen only.
In addition to the above parameters, the following parameters must be recorded after
surgery:
Pathological stage (pT and pN, or ypT and ypN in case of PST), Size in mm for the
invasive component, Peritumoral vascular invasion (L,V), Distance to nearest radial
margin

4b. Proportion of non-invasive cancer cases for which the following prognostic/ 1I M >95% >98%
predictive parameters have been recorded: Grading (according to WHO
Classification of Tumours of the Breast), dominant histological pattern, size in mm
(best pathology or radiology estimate if two- stage pathology), distance to nearest
radial margin, ER.

Waiting time

5. Time interval of <6 weeks, from the date of first diagnostic examination within the v R 80% 90%
breast centre to the date of surgery or start of other treatment.

MRI availability

6a. Proportion of cancer cases examined preoperatively by MRI (excluding patients v R 10% NA
treated with PST)

6b. Proportion of patients treated with PST undergoing MRI (pre, during, post PST) 111 R 60% 90%

Genetic counselling availability

7. Proportion of cancer cases referred for genetic counselling v R 10% NA

Surgery and loco-regional treatment

Multidisciplinary discussion

8. Proportion of cancer patients to be discussed pre and postoperatively by a 111 M 90% 99%
multidisciplinary team

Appropriate surgical approach

9a. Proportion of patients (invasive cancer only) who received a single (breast) operation 1I 80% 90%
for the primary tumour (excluding reconstruction)

9b. Proportion of patients (DCIS only) who received just one operation (excluding II 70% 90%
reconstruction)

9c. Proportion of patients receiving immediate reconstruction at the same time of 111 R 40% NA
mastectomy

Radiation therapy (RT) and local control

Post-operative RT

10a. Proportion of patients with invasive breast cancer (M0) who received postoperative 1 M 90% 95%
radiation therapy (RT) after surgical resection of the primary tumour and
appropriate axillary staging/surgery in the framework of BCT

10b. Proportion of patients with involvement of axillary lymph nodes (>pN2a) who I M 90% 95%

received post-mastectomy radiation therapy to the chest wall and all (non-resected)
regional lymph-nodes

(continued on next page)
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Table 1 (continued)

Indicator

Level of
evidence

Mandatory
Recommended

Minimum
standard

Target

10c. Proportion of patients with involvement of up to three axillary lymph nodes (pN1)
who received post-mastectomy radiation therapy to the chest wall and non-resected
axillary lymph-nodes, including level IV (supraclavicular), and in medially located
tumours, the internal mammary lymph-nodes

Surgery and quality of life

Avoidance of overtreatment

11a. Proportion of patients with invasive cancer and clinically negative axilla who
underwent sentinel lymph-node biopsy (SLNB) only (excluding patients who
received PST)

11b. Proportion of patients with invasive cancer who underwent sentinel lymph-node
biopsy with no more than 5 nodes excised

11c. Proportion of patients (BRCA1 and BRCA?2 patients excluded) with invasive breast
cancer not greater than 3 cm (total size, including DCIS component) who underwent
BCT as primary treatment.

11d. Proportion of patients with non-invasive breast cancer not greater than 2 cm who
underwent BCT

11e. Proportion of patients with DCIS only who do not undergo axillary clearance

Systemic treatment

Appropriate endocrine therapy

12. Proportion of patients with endocrine sensitive invasive cancer who received
endocrine therapy

Appropriate chemotherapy and HER2-targeted therapy

13a. Proportion of patients with ER— (T > 1 cm or Node+) invasive carcinoma who
received adjuvant chemotherapy

13b. Proportion of patients with HER?2 positive (IHC 3+ or in situ hybridisation positive
FISH-positive) invasive carcinoma (T > 1 cm or N+) treated with chemotherapy
who received adjuvant trastuzumab

13c. Proportion of patients with HER2-positive invasive carcinoma treated with neo-
adjuvant chemotherapy who received neo-adjuvant trastuzumab

13d. Proportion of patients with inflammatory breast cancer (IBC) or locally advanced
non-resectable ER-carcinoma who received neo-adjuvant chemotherapy

Staging, counselling, follow-up and rehabilitation

Appropriate staging procedure

14a. Proportion of women with stage I or primary operable stage II, breast cancer who
do not undergo baseline-staging tests (e.g. US of liver, chest X-ray and bone scan)

14b. Proportion of women with stage III breast cancer who undergo baseline staging
tests (US of liver, chest X-ray and bone scan)

Perform appropriate follow-up

15a. Proportion of asymptomatic patients who undergo routine annual mammographic
screening and 6/12 months clinical evaluation in the first 5 years after primary
surgery.

15b. Proportion of treated patients for which the breast centre collects data on life status
and recurrence rate (for at least Syears)

Abvailability of nurse counselling

16a. Proportion of patients referred for nurse counselling at the time of primary
treatment

16b. Proportion of women with a diagnosis of breast cancer who have direct access to a
breast care nurse specialist for information and support with treatment-related
symptoms and toxicity during the treatment, follow-up and rehabilitation after initial
treatment.

The availability of data manager

17. The breast centre must have a data manager responsible for the breast centre data

I

II

II

II

111

111

111

v

v

M

M

70%

90%

90%

70%

80%

97%

85%

85%

85%

90%

90%

95%

95%

95%

80%

85%

95%

NA

85%

95%

95%

85%

90%

99%

90%

95%

95%

95%

>95%

99%

99%

99%

90%

95%

99%

NA

overall performance. Lowering the minimum standard
would be the simplest way to allow flexibility, but this
too could be seen as failing to promote overall
improvement in breast cancer care. Finally, it was
decided that in cases where centres fail to meet a min-
imum standard for QIs, 10, 12 and 13, older patients
(arbitrary defined by a chronological age > 70 years)
will be excluded from the analysis, provided that rea-
sons for non-adherence to the QI (i.e. comorbidities,

patient’s refusal, barrier to treatment, reference to
clinical trials specifically conducted in the older popu-
lation, etc) are specified in the clinical chart and are
identified at the review of the clinical records. In this
way high standards are promoted, but centres are able
to identify and account for the effect of non-standard
treatment in the elderly.

Currently there is no QI for outcome measurements,
such as relapse rate or overall survival. However it is
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hoped that this will be developed in time as the data-
bases mature and user experience increases. All breast
centres are required to record outcome data as accu-
rately and comprehensively as possible to allow this to
occur.

Although this position paper focusses on optimal
care for early and locally advanced breast cancer, Breast
Centres should also be directly involved in the man-
agement of patients with advanced/metastatic disease.
EUSOMA will produce a paper on QIs applicable to
care of this patient population.

Methods

A literature review was performed through PubMed, to
identify relevant studies that had been published in the 6
years since the first workshop, which retrieved 203 ar-
ticles, which are listed by topic in the references. A
working group of European experts in the different
disciplines met to up-date the original articles. Each QI
was reevaluated in the context of the literature and of
the results achieved by Breast Centres included in the
EUSOMA certification process.

As in the initial review, for each indicator the panel
reported the definition, the minimum and target standard,
the motivation for selection, and the level of evidence.
Level of evidence is graded according to the short version
of the United States Agency for Healthcare Research and
Quality (AHRQ, www.ahrq.org) classification:

Level of evidence

(I) Requires at least a randomised clinical trial (RCT) as
part of the body of the literature — overall of good
quality and consistency — which supports the clinical
recommendation (quality indicator)

(IT1) Requires well-designed  quasi-experimental
studies, but not RCT

(IIT) Requires well designed descriptive studies
(IV) Expert judgment. Its use implies the absence of good
quality clinical studies on the relevant matter

clinical

Quality indicators on diagnosis

1 Completeness of clinical and imaging diagnostic
work-up

Definition: Proportion of women with breast can-
cer who preoperatively underwent:

e Mammography
e Physical examination
e Ultrasound (US) of both breasts and axillae

Minimum standard: >90%

Target: >95%

Motivation: to allow a proper diagnostic approach
and to identify size, site and possible multifocal and/or

contralateral disease. Axillary US (separately recorded)
and contralateral breast examination (mammography
and physical) are included.

Level of evidence: 111.

Several studies have shown improved accuracy using
a combination of different diagnostic tests.

In most cases these basic examinations are per-
formed by a dedicated breast radiologist, who should
also perform and register physical examination, axil-
lary US and classification of the level of suspicion by
Breast imaging-Reporting and Data Systems (Bi-Rads)
or European classification. This is preliminary to a
proper triple assessment including Fine Needle Aspi-
ration Cytology (FNAC) or percutaneous biopsy
(CNB).

2 Specificity of diagnostic procedures (B/M ratio)

Definition: Ratio of benign to malignant diagnoses
(B/M ratio), based on definitive pathology report (sur-
gery only, non-operative biopsies excluded).

Minimum standard: 1 benign to 4 malignant diagnoses.

Target: 1 benign to 5 malignant diagnoses.

Motivation: to minimise unnecessary operations for
benign conditions.

Level of evidence. 111.

This is in accordance with North America and UK
National Health System (NHS) guidelines, based on
evidence in the literature regarding follow-up of non-
operated lesions, which demonstrate that benign lesions
are not at risk of developing into cancer.

Triple assessment, including FNAC and CNB, is ac-
curate in the diagnosis of breast cancer. Magnetic
Resonance and Vacuum-assisted Biopsy (VAB) may
further contribute to study some equivocal cases, such
as B3 lesions.

In summary, cases with lesions which do not have a
final preoperative diagnosis and need open surgery for a
final diagnosis are very few. Surgery for benign lesions
should be limited to large lesions and on request of the
patient, after informed consent that includes the patient
understanding that benign lesions normally do not
progress to cancer. Pathological examinations of tissue
removed for inflammatory disease, for cosmetic reasons
or prophylactic surgery should not be included in the
calculation of this indicator.

3 Preoperative diagnosis

3a Definition: Proportion of patients with invasive
cancer who underwent image-guided axillary staging (by
US + FNA/CNB).

Minimum standard: 85%

Target: 95%

Motivation: Preoperative identification of nodal
metastasis may decrease the need for second surgeries
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and identify candidates for primary systemic treatment.

Level of evidence: 111.

Axillary US is a non-invasive means of predicting
disease burden preoperatively and as such is a powerful
tool to individualise treatment plans — Lymph-nodes
suspicious at US can easily be examined by FNAC or
CNB with a high Positive Predictive Value. Obviously, a
negative axillary US does not exclude the need for further
assessment by means of sentinel lymph node biopsy.

3b Definition: Proportion of women with breast
cancer (invasive or in situ) who had a preoperative,
histologically or cytologically confirmed malignant
diagnosis (B5 or C5).

Minimum standard: 85%

Target: 90%

Motivation: To reduce the number of unnecessary
operations, to plan complete assessment and treatment,
and for patient counselling.

Level of evidence: 111.

A definitive preoperative diagnosis is essential to
allow discussion at the multidisciplinary meeting
regarding the need further assessment and the most
appropriate surgical or medical treatment. Preopera-
tive diagnosis is also very important to inform the
patient, to discuss with her the most appropriate
treatment and to prepare her to accept the adverse
effects of treatment.

4 Completeness of prognostic/predictive characteri-
sation

4a Definition: Proportion of invasive cancer cases for
which the following prognostic/predictive parameters
have been recorded:

e Histological type (according to WHO Classification of
Tumours of the Breast)

e Grading (according to WHO and EU Guidelines: Elston
and Ellis modified Bloom and Richardson-Grading system
Elston, CW et al., 1991)

¢ ER

e PgR*

e HER-2/neu

e Proliferation index (Ki-67)*

*This marker is recommended but not mandatory,
and does not need to be included in the calculation for
compliance with the QI.

For patients receiving primary systemic treatment
(PST), characterisation on core biopsy prior to therapy
is mandatory.

For patients receiving primary surgery, characterisa-
tion may be performed on the surgical specimen only.

In addition to the above parameters, the following
parameters must be recorded after surgery:

e Pathological stage (pT and pN, or ypT and ypN in case of
PST)

e Size in mm for the invasive component
e Peritumoral vascular invasion (L,V)
e Distance to nearest radial margin

Minimum standard: >95%

Target: >98%

Level of evidence: 11.

Motivation: PST or Adjuvant therapy and treatment
planning require complete tumour characterisation.

Histological type and grade have not only been
prognostically useful but also show a predictive value
for multifocality and metastatic pattern, and are part of
the core data set on breast cancers.

Patient management also relies on approximations of
molecular subtypes by immunohistochemical staining of
oestrogen receptor (ER), progesterone receptor (PgR),
human epidermal growth factor receptor-2 (HER-2) and
Ki-67.

ER testing by immunohistochemistry is also essential
in the proper delivery of tailored anti-oestrogen therapy
and should be measured by a standard immunohisto-
chemical technique using validated methods. Although
some centres may choose not to include PgR testing
(Ref. National Institute for Clinical Excellence (NICE)
Guidelines UK and Early Breast Cancer Trialists’
Collaborative Group (EBCTCG) data), ER testing is
recommended as a mandatory item.

HER-2 testing by immunohistochemistry (IHC) or in
situ hybridisation (ISH) techniques (such as chromo-
genic in situ hybridisation (CISH)/ silver-enhanced in
situ hybridisation (SISH)/ fluorescence in situ hybrid-
isation (FISH)) as a primary test must be performed,
and equivocal cases must be verified by alternate testing
(ISH for immunohistochemistry and immunohisto-
chemistry for primary ISH). Although no consensus
about best cut off values and relatively low interobserver
agreement for the Ki-67 proliferation index exist, at
least very low and very high proliferating tumours can
be distinguished with this marker.

Centres offering ER, PgR, Ki-67 and HER-2 testing
should regularly participate in external quality control
schemes for these tests.

4b Definition: Proportion of non-invasive cancer
cases for which the following prognostic/predictive pa-
rameters have been recorded:

e Grading (according to WHO Classification of Tumours of
the Breast)

e Dominant histological pattern

e Size in mm (best pathology or radiology estimate if two-
stage pathology)

e Distance to nearest radial margin

e ER

Minimum standard: >95%
Target: >98%
Level of evidence: 11.
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Motivation: Treatment planning. Young age, high
nuclear grade, comedo necrosis, larger lesion size, and
positive margin status have been associated with an
increased risk of local recurrence and/or progression to
invasive cancer. In the framework of breast conserving
therapy (BCT), the tumour-free margin should ideally
be measured in all directions.

Currently, ER is the only biomarker validated for
routine clinical practice in ductal carcinoma in situ
(DCIS).

5 Waiting time

Definition: Time interval of <6 weeks, from the date
of first diagnostic examination within the breast centre
to the date of surgery or start of other treatment.

Minimum standard: 80%

Target: 90%

Motivation: to maximise benefit of early detection
and to reduce anxiety of the patient and her family.

Level of evidence: 1V.

The waiting time from the first diagnostic examina-
tion to the date of surgery or other primary treatment
should be based on two issues: On one hand sufficient
time is required to adequately advise the patient and
allow shared decision making. On the other hand, the
primary treatment should start as soon as the treatment
plan has been defined in order to reduce anxiety.

6 MRI availability

6a Definition: Proportion of cancer cases examined
preoperatively by magnetic resonance imaging (MRI)
(excluding patients treated with PST.

Minimum standard: suggested 10%

Target: not applicable.

Motivation: To allow proper diagnostic assessment
and to identify size, site and possible multifocal and/or
contralateral disease in a selected subgroup, while
avoiding ‘over-diagnosis’.

Level of evidence: 1V.

MRI is more accurate than conventional imaging in
defining the extension of disease, the presence of mul-
tifocality and/or contralateral disease. Conversely there
is a risk of over-diagnosis and false positives. For this
reason, we recommend the availability of MRI for use in
selected patient according to EUSOMA
recommendations.

6b Definition: Proportion of patients treated with PST
undergoing MRI (pre, during, post PST.

Minimum standard: suggested 60%

Target: 90%

Motivation. to allow proper evaluation of response to
the PST.

Considering the increasing indication and use of PST
in clinical setting, especially for triple negative and

HER2+ cancer, it is important that Breast centre
monitor the appropriate use of MRI in this setting.

7 Genetic counselling availability

Definition: Proportion of cancer cases referred for
genetic counselling.

Minimum standard: suggested 10%

Target: not applicable.

Motivation: to allow counselling.

Level of evidence: 1V.

Approximately 10—20% of all breast cancer cases
have an underlying genetic cause. Women with BReast
CAncer genel or gene2 (BRCA1 or BRCA2) mutations
have a lifetime risk of developing breast cancer of 60%
(range 44—75%) and 55% (range 41—70%) respectively,
and a lifetime risk of developing ovarian cancer of 59%
(43—76%) and 16.5% (7.5-34%), 16.5% (7.5—34%)
respectively. The cumulative risk for developing a
contralateral secondary cancer is 27% for BRCA 1 and
19% for BRCA 2 carriers.

Patients with a family history of breast cancer should
have access to genetic counselling. Risk factors include
young age and number of family members affected with
breast or ovarian cancer.

In case of a BRCA I or BRCA 2 mutation, the option
of intensified surveillance including annual MRI should
be discussed with the patient. Alternatively, bilateral
prophylactic mastectomy (with primary reconstruction)
should be offered. Retrospective data from a large
retrospective cohort study have shown a survival benefit
for patients, who underwent bilateral mastectomy (88%
versus 66% after 20 years). In another prospective
cohort, the mortality was 9.6% in the group of patients
who underwent prophylactic mastectomy compared to
21.6% in women who did not undergo preventive sur-
gery (related to 1000 person-years of observation. Pro-
phylactic surgery did not affect long-term quality of life.

Prophylactic adenectomy should be recommended
for patients older than 40 years, after ensuring that they
completed family planning.

Quality indicators on surgery and loco-regional treatment

Surgery and local control

8 Multidisciplinary discussion

Definition: Proportion of cancer patients to be
discussed pre- and postoperatively by a multidisci-
plinary team.

Minimum standard: 90%

Target: 99%

Motivation: to select optimal treatment based on
guidelines and clinical criteria; to select patients for non-
standard treatment based on individual patient needs
and tumour-related factors (e.g. old patients with low-
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risk breast cancer); to select patients for clinical trials; to
document proposed treatment.

Level of evidence: 111.

The UK department of Health defines the multidis-
ciplinary team as a group of people of different health
care disciplines, which meets together at a given time to
discuss a given patient and who are each able to
contribute independently to the diagnostic and treat-
ment decisions about the patients. The multidisciplinary
meeting (MDM) represents the key opportunity for
multidisciplinary coordination of a Breast Centre, and is
a vital step. The benefits of MDMs in terms of shared
decision on treatment options and contributing to
improved survival have been demonstrated in the pub-
lished literature.

MDMs also provide a teaching element for the
training of young specialists.

Multidisciplinary teams are perceived to lead to bet-
ter clinical decisions, evidence-based practice and
improved quality of treatment.

9 Appropriate surgical approach

9a Definition: Proportion of patients (invasive cancer
only) who received a single (breast) operation for the
primary tumour (excluding reconstruction.

Minimum standard: 80%

Target: 90%

Motivation: To reduce the rate of multiple surgeries
where a single operation may be sufficient; this also
encompasses optimal preoperative imaging, optimal
preoperative and intraoperative handling, use of onco-
plastic techniques and optimal pathological examina-
tion, all concordant with guidelines.

Level of evidence: 11.

Multiple recent reports have documented significant
variability of care for reoperation after initial wide
excision for breast cancer. Rates of reoperation vary
from less than 10% to more than 50%. Reoperations
after breast conserving surgery adversely affect cosmetic
outcome and have the potential for additional stress for
patients and families. Local control is a function not
only of disease burden, but of tumour biology and the
availability of effective systemic therapy. A toolbox of
recommendations to reduce the proven variability of
reoperation and the suspected variability of cosmetic
outcome after initial wide excision for breast cancer has
been developed by the American Society of Breast
Surgeons (ASBrS) in a multidisciplinary consensus
conference entitled ‘Collaborative Attempt to Lower
Lumpectomy Reoperation Rates’ (CALLER). The
consensus was based on a meta-analysis which included
28,162 patients in 33 studies examining the relationship
between margin width and local control. The goal of the
conference, recommended by two-thirds of the partici-
pants, is to have an average reoperation rate of less than
20% by the year 2020. The compliance with the Society

of Surgical Oncology—American Society for Radiation
Oncology (SSO—ASTRO) margin guideline not to
perform routine reoperation for close margins with no
tumour on ink in patients with invasive cancer received
a strong-moderate recommendation during the CAL-
LER Conference, a multidisciplinary meeting organised
by the ASBrS, with a 2A level of evidence (according to
National Comprehensive Cancer Network (NCCN)
guidelines). The consensus indicates that the routine use
of re-excision to obtain some arbitrary clear margin
width is not supported by data for any patient subset
with invasive carcinoma.

9b Definition: Proportion of patients (DCIS only)
who received just one operation (excluding
reconstruction).

Minimum standard: 70%

Target: 90%

Motivation: To reduce the rate of multiple surgeries
where a single operation may be sufficient; this also
encompasses optimal preoperative imaging, optimal
preoperative and intraoperative handling, use of onco-
plastic techniques and optimal pathological examina-
tion, all concordant with guidelines.

Level of evidence: 11.

Approximately 30% of patients attempting wide
excision for DCIS undergo a re-excision which com-
promises cosmetic outcome, may increase surgical
complications and health care costs, and causes addi-
tional distress for patients and families. Moreover, re-
excision contributes to the decision for bilateral mas-
tectomy. There is a lack of consensus on what represents
adequate margins in DCIS treated with breast
conserving surgery and whole breast irradiation, and the
use of adjuvant endocrine therapy reduces rates of
ipsilateral breast tumour recurrence. A meta-analysis of
margin width and ipsilateral breast tumour recurrence
from a systematic review of 20 studies including 7883
DCIS patients and other published literature was per-
formed by the Society of Surgical Oncology (SSO), the
American Society for Radiation Oncology (ASTRO)
and the American Society of Clinical Oncology (ASCO)
as the evidence base for consensus. The conclusions are
that a 2 mm margin should be the standard for an
adequate margin and that re-excision could be selec-
tively used for margins smaller than 2 mm.

9¢ Definition: Proportion of patients receiving im-
mediate reconstruction at the same time of mastectomy.

Minimum standard: 40%

Target: not applicable.

Motivation: cosmetic satisfaction and quality of life.

Level of evidence: 111.

The Women’s Health and Cancer Rights Act in the
United States in 1998 sought to improve access to post-
mastectomy reconstruction. In a study on 20,560 United
States patients undergoing reconstruction within 2 years
of breast cancer treatment, from 1998 to 2007, recon-
struction use increased from 46% to 63% (p < 0.001),
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with increased use of implants and decreased use of
autologous techniques over time (p < 0.001). Delayed
reconstruction was performed in 21% of patients who
underwent reconstruction. In this study rates of recon-
struction varied dramatically by geographic region in
association with plastic surgeon density and were
correlated with other treatments. A New York State law
passed in 2010 mandates that surgeons discuss the
availability of breast reconstruction with patients before
breast cancer treatment. The 2003 European Parliament
Resolution on breast cancer calls on the member states
to protect the psychological well-being and physical
integrity of women by ensuring that, wherever possible,
breast reconstruction operations are performed using
the patient’s own tissue and within the shortest possible.

This procedure largely reflects patient demand and
should be a key consideration in the multidisciplinary
management of breast cancer.

Radiation therapy (RT) and local control
10 Post operative RT

10a Definition: Proportion of patients with inva-
sive breast cancer (M0) who received postoperative ra-
diation therapy (RT) after surgical resection of the
primary tumour and appropriate axillary staging/sur-
gery in the framework of BCT.

Motivation: Overall, postoperative RT decreases the
local recurrence risk and increases long-term survival.
Older patients (age >70) with small tumours who do
receive adjuvant endocrine therapy may be treated
without RT without a subsequent reduction in OS.
Before extending this to a broad group of patients, an
update with a longer follow-up of the published studies
should be performed and a comparison between the
respective benefits and side-effects of postoperative RT
and adjuvant endocrine therapy are warranted. Any-
way, depending on patient and tumour-related prog-
nostic factors as well as on the prescription of endocrine
therapy, the absolute benefit of RT varies. For selected
patients with a low-risk breast cancer and/or a short life
expectancy (based on factors including performance
status, comorbidity and age), who are committed to take
adjuvant endocrine therapy, postoperative radiation
therapy might be withheld with follow-up for early
detection of local recurrences.

Minimum standard: 90%

Target: 95%

Level of evidence: 1.

Several prospective randomised trials and an Early
Breast Cancer Trialists’ Collaborative Group
(EBCTCG) meta-analysis demonstrated a clear benefit
from postoperative RT in the framework of breast-
conserving therapy. A number of studies showed that
low-risk patients, mainly elderly, who do receive
adjuvant endocrine therapy, have limited benefit from

RT in terms of local control, and no benefit for
overall survival. However, the results for these pa-
tients are similar if they receive adjuvant endocrine
therapy or postoperative RT, making the choice be-
tween these treatments part of the shared decision-
making process.

10b Definition: Proportion of patients with involve-
ment of axillary lymph nodes (>pN2a) who received
post-mastectomy radiation therapy to the chest wall and
all (non-resected) regional lymph-nodes.

Minimum standard: 90%

Target: 95%

Motivation. >pN2a is a generally accepted criterion
for postoperative loco-regional RT. It reduces all types
of recurrences and improves overall survival.

Level of evidence: 1.

Several prospective randomised trials and EBCTCG
meta-analyses demonstrated a clear benefit from post-
mastectomy RT in the case of involved axillary lymph
nodes. The 2014 update of the EBCTCG meta-analysis
reinforced the data published in 2005, showing that this
effect was similar irrespective of the number of involved
lymph nodes and of the administration of adjuvant
systemic therapy. The effect was less pronounced if only
regional RT was given, without treatment of the chest
wall. More recently, the benefits for elective irradiation
of the internal mammary lymph nodes was demon-
strated by two prospective randomised and one pro-
spective population-based study.

10c Definition: Proportion of patients with involve-
ment of up to 3 axillary lymph nodes (pN1) who
received post-mastectomy radiation therapy to the chest
wall and non-resected axillary lymph-nodes, including
level IV (supraclavicular) and, in medially located tu-
mours, the internal mammary lymph-nodes.

Minimum standard: 70%

Target: 85%

Motivation: the benefit for pN1 patients is similar to
that for > pN2a patients, therefore, it should be advised
especially for those pN1 patient subgroups that have a
higher risk of nodal involvement based on the site of the
tumour within the breast (medial/central) and the
prognostic characteristics of the tumour.

Level of evidence: 1.

Several prospective randomised trials and the
EBCTCG meta-analyses demonstrated a clear benefit
from post-mastectomy RT in the case of involved axil-
lary lymph nodes (see 10b), including N1 disease. We
have to recognise that, notwithstanding this evidence,
there exists no generally supported consensus about
loco-regional treatment in pN1 disease. Therefore, it is
often ‘advised taking also into account factors like pa-
tient’s age, tumour location and other risk factors’.

Surgery and quality of life

11 Avoidance of overtreatment
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11a Definition: Proportion of patients with inva-
sive cancer and clinically negative axilla who underwent
sentinel lymph-node biopsy (SLNB) only (excluding
patients who received PST).

Minimum standard: 90%

Target: 95%

Motivation: To ensure adequate staging and avoid
unnecessary axillary dissection.

LN status is important for prognosis and treatment
planning and sentinel node biopsy is an accepted and
sufficient means of surgical and pathological staging of
the axilla in patients with no clinical evidence of lymph
node involvement. The risk associated morbidity is
related to the number of nodes excised.

Level of evidence: 1.

The axillary nodal status is the strongest prognostic
factor in breast cancer that tailors many loco-regional
and systemic treatment decisions. The determination of
the pN-status is important for all breast cancer patients
in whom adjuvant treatment decisions are based on
prognosis. Several randomised trials compared SLNB
with full axillary dissection (AD) in patients with clini-
cally negative lymph nodes. No difference was identified
with regard to disease-free survival (DFS) and overall
survival (OS), Morbidity and quality of life of life were
significantly better in patients who underwent SLNB
alone. SLNB is therefore regarded as the gold standard
to assess the axillary lymph node status in clinically
node-negative patients.

11b Definition: Proportion of patients with invasive
cancer who underwent sentinel lymph-node biopsy with
no more than 5 nodes excised.

Motivation: To reduce excessive extent of SLNB.
SLNB with no more than 5 nodes excised limits the risk
of associated morbidity. Moreover it is well demon-
strated that it is not necessary to remove additional
sentinel nodes or non-sentinel nodes.

Minimum standard: 90%

Target: 95%

Level of evidence: 1.

Shoulder/arm morbidity has the greatest impact on
quality of life in long time survivors of breast cancer.
Since the number of resected nodes is closely related to
morbidity, the extent of SLNB should also be
restricted. In most trials a median of two sentinel
lymph nodes (SLNs) is resected and provides a false-
negative rate (FNR) of less than 10%. In some patients,
however, many more SLNs can be identified. The
National Surgical Adjuvant Breast and Bowel Project
trial B-32 (NSABP-B 32) study in Canada and USA
showed a close relation between the number of
dissected SLNs and the false negative rate (FNR). For
patients with two or more removed SLNs, however, the
FNR was reliably less than 10%. The extension of
surgery did not significantly improve the FNR (6.9%
for three SLNs, 5.5% for four SLNs and 1% for five or
more SLNs).

11¢ Definition: Proportion of patients (BRCA1 and
BRCAZ2 patients excluded) with invasive breast cancer
not greater than 3 cm (total size, including DCIS
component) who underwent BCT as primary treatment.

Minimum standard: 70%

Target: 85%

Motivation: to conserve the organ with related effects;
to reduce the frequency of second operations such as
delayed reconstruction. The rate is related to a large
number of factors including (expected) cosmetic
outcome, patient preference and access to radiation
therapy.

Level of evidence: 1.

Evidence of at least equivalence of BCT compared to
modified radical mastectomy (MRM) for early breast
cancer.

There is strong evidence from numerous randomised
trials and a meta-analysis, that breast conserving sur-
gery followed by whole breast irradiation is equivalent
to mastectomy in terms of overall survival. The preser-
vation of the breast has an important impact on life
quality. Furthermore, breast reconstruction (primary or
secondary, implant or autologous) is associated with
additional risks and costs. Oncoplastic techniques or
primary systemic treatment are important tools to ach-
ieve breast conservation, even in patients with an
unfavourable breast/tumour relation or tumour site, and
thus improve the rate of BCT. There is evidence from
meta-analyses that ‘no ink on tumour’ can be accepted
as sufficient margin width in invasive disease.

11d Definition: Proportion of patients with non-
invasive breast cancer not greater than 2 cm who un-
derwent BCT.

Minimum standard: 80%

Target: 90%

Motivation: to conserve the organ with related effects;
to reduce the frequency of second operations such as
delayed reconstruction. The rate is difficult to fix firmly,
however, as it is related to a large number of factors
including (expected) cosmetic outcome, patient prefer-
ence and access to radiation therapy.

Level of evidence: 11.

*Evidence of the equivalence of MRM and BCT for
non-invasive breast cancer.

There are no randomised trials that compare BCT and
MRM with regard to DFS or OS in patients with DCIS.
As DCIS is not an invasive disease, the mortality rate is
low. A recently published observational study including
108,196 patients from the Surveillance, Epidemiology
and End Results (SEER) program database (a premier
source of cancer information and statistics in the United
States implemented by the National Cancer Institute)
observed, however, a breast cancer-specific mortality rate
of 3.3% for patients with DCIS which is slightly higher
(1.8-fold) compared to the US population (1.8).
Although certain risk factors (age at diagnosis, invasive
recurrence, ethnicity) were identified that affected the risk
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of dying from breast cancer, the extent of local treatment
(BCT versus MRM, BCT with or without radiation
therapy) had no impact on survival. According to a meta-
analysis of retrospective studies on patients who were
treated with BCT and whole breast irradiation, a margin
width of 2 mm was identified as minimum requirement
for the surgical treatment of patients with DCIS. In view
of the very good prognosis of DCIS in terms of overall
survival issues of life quality should be assigned a high
priority. For most patients with small lesions up to 2 cm
breast conserving surgery should be feasible, especially
when oncoplastic techniques are employed in cases of a
critical relation between the surgical target volume and
the breast size.

11e Definition: Proportion of patients with DCIS only
who do not undergo axillary clearance.

Minimum standard: 97%

Target: 99%

Motivation: To avoid unnecessary axillary surgery.
The rate of axillary involvement is about 1—2% in this
setting (DCIS by definition does not metastasise) and
depends on grade and diameter (i.e. risk of occult
invasive cancer); axillary surgery increases morbidity.

Level of evidence: 11.

No randomised trials but consensus in all guidelines
based on substantial clinical data.

DCIS is a non-invasive disease and tumour cells
cannot spread to the lymph nodes in cases of pure
DCIS. Therefore, in general, axillary staging is not
required. In some patients (1—2%) the histological
assessment of the surgical specimen reveals unexpected
invasive disease. A secondary SLNB is feasible and
reliable after BCT and should be recommended in these
patients. When mastectomy is performed, a secondary
SLNB is technically not feasible because the efferent
lymphatic vessels are destroyed by the primary surgery.
Upfront SLNB is therefore recommended in patients
who are scheduled for mastectomy.

SLNB has replaced axillary clearance as a staging
procedure in clinically node-negative patients. Axillary
dissection is therefore not indicated as a staging pro-
cedure in patients with DCIS and incidentally detected
invasive disease. The therapeutic role of full axillary
dissection has been questioned recently for patients with
a positive SLN who undergo BCT and whole breast
irradiation. Among the few patients with incidentally
detected invasive breast cancer and a positive SLNB,
axillary clearance is only indicated in patients who un-
dergo mastectomy.

Systemic treatment
12 Appropriate endocrine therapy
Definition: Proportion of patients with endocrine-

sensitive invasive cancer who received endocrine
therapy.

Minimum standard: 85%

Target: 90%

Motivation: endocrine therapy should be offered to
patients with endocrine-sensitive invasive breast cancer.

Level of evidence: 1.

Data from the EBCTCG show that 5 years of
tamoxifen in women with ER-positive early breast
cancer results in an absolute benefit in terms of 15-years
relapse-free survival (RFS) and breast cancer-specific
survival (BCS) of 13.2% and 9.2%, respectively. The
benefit is independent of progesterone receptor status
(PgR). ER-negative PgR-positive tumours might be
artefactual. There is no evidence that ER-negative/PgR-
positive patients do benefit from adjuvant endocrine
therapy.

A meta-analysis of individual data on 31,920 post-
menopausal women with ER-positive early breast can-
cer entered in randomised trials evaluating the role of
aromatase inhibitors (Als) show that Als reduce recur-
rence rates by about 30% (proportionately) compared
with tamoxifen when treatments differ, but not there-
after. Five years of an aromatase inhibitor reduces 10-
year breast cancer mortality rates by about 15%
compared with 5 years of tamoxifen. In the comparison
of 5 years of aromatase inhibitor versus 2—3 years of
tamoxifen then aromatase inhibitor to year 5, breast
cancer mortality reduction is not significant. Adjuvant
therapy with tamoxifen remains an option in selected
postmenopausal patients.

In premenopausal women with ER-positive early
breast cancer, ovarian suppression/ablation results in a
4.3% and 3.2% absolute benefit in terms of 15-year RFS
and OS, respectively. Recent data from the SOFT trial
show that the addition of ovarian suppression to
tamoxifen might be beneficial for women who are at
sufficient risk of recurrence to warrant adjuvant
chemotherapy and who remain premenopausal after the
cytotoxic treatment. Compared with tamoxifen plus
ovarian suppression, adjuvant treatment with exemes-
tane plus ovarian suppression significantly reduces
recurrence.

Omission of endocrine therapy is an option for older
patients with a very low-risk tumour (pT1aNO0) with
favourable biology or life-threatening comorbidities.

13 Appropriate chemotherapy and HER2-targeted
therapy

13a Definition: Proportion of patients with ER—
(T > 1 cm or Node+) invasive carcinoma who received
adjuvant chemotherapy.

Minimum standard: 85%.

Target: 95%.

Motivation: Chemotherapy should be offered to pa-
tients with ER-negative invasive breast cancer (T > 1 cm
or Node +).

Level of evidence: 1.
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Data from the EBCTCG and from several clinical
trials offer evidence of benefit from chemotherapy
versus no treatment in terms of RFS and OS in patients
with ER-negative tumours.

In patients with invasive breast cancer T < 1 cm NO/
Nlmi that is hormone receptor-negative, different
guidelines suggest considering chemotherapy. This
treatment is suggested rather than formally recom-
mended because this population is poorly represented
in prospective randomised trails. The prognosis of
patients with Tla and T1b tumours who are node
negative is uncertain even when ER is negative The
decision to use chemotherapy in these patients must
balance the known toxicities of the treatment against
the uncertain absolute benefits that may exist with
treatment. As it is not possible to quantify the appli-
cability in clinical practice of such suggestions, this
population is not included in this quality indicator.

There are limited data to make chemotherapy rec-
ommendations in elderly patients (i.e. >70 years old).
Treatment should be individualised with consideration
of comorbid conditions.

13b Definition: Proportion of patients with HER2
positive (IHC3-positive or in situ hybridisation positive
FISH-positive) invasive carcinoma (T > 1 cm or N+)
treated with chemotherapy who received adjuvant
trastuzumab.

Minimum standard: 85%.

Target: 95%.

It is recommended to follow the American Society of
Clinical Oncology/College of American Pathologists
(ASCO/CAP) guidelines for HER?2 testing.

Motivation: Trastuzumab should be offered to pa-
tients with HER2-positive invasive breast cancer if they
are to receive adjuvant chemotherapy.

Level of evidence: 1.

Clinical trials have shown that adjuvant trastuzu-
mab plus chemotherapy improves RFS and OS in pa-
tients with node positive or node-negative T > 1 cm
HER2+ early breast cancer, compared to chemo-
therapy alone.

In patients with invasive breast cancer T < 1 cm N0/
NI1mi that is HER2-positive, different guidelines suggest
considering chemotherapy plus trastuzumab. This treat-
ment is suggested rather than formally recommended
because this population is poorly represented in pro-
spective randomised trails. The prognosis of patients with
Tla and T1b tumours who are node negative is uncertain
even when HER2 is over-expressed or amplified. The
decision to use chemotherapy plus trastuzumab in these
patients must balance the known toxicities of the treat-
ment against the uncertain absolute benefits that may
exist with treatment. As it is not possible to quantify the
applicability in clinical practice of such suggestions, this
population is not included in this quality indicator.

There are limited data to make chemotherapy and
HER2-targeted therapy recommendations in elderly

patients (i.e. >70 years old). Treatment should be indi-
vidualised with consideration of comorbid conditions.
13c¢ Definition: Proportion of patients with HER2-
positive invasive carcinoma treated with neoadjuvant
chemotherapy who received neo-adjuvant trastuzumab.

Minimum standard: 90%

Target: 95%.

Motivation: Standard PST for HER2-positive breast
cancer includes chemotherapy and trastuzumab.

The addition of trastuzumab to primary chemo-
therapy significantly improves the pathological complete
response (pCR) rate in HER2-positive breast cancer.

Level of evidence: 1.

In the randomised phase 3 NeOAdjuvant Herceptin
(NOAH) trial conducted in women with HER2-positive
locally advanced or inflammatory breast cancer, neo-
adjuvant trastuzumab significantly improved pCR rate
and event-free survival. Event-free survival (EFS) was
strongly associated with pCR in patients given trastu-
zumab. Hazard ratios for EFS obtained from unad-
justed Cox model for patients assigned to trastuzumab
compared with those assigned to no trastuzumab were
0- 87 (95% CI 0+ 43—1- 74) for ER and/or PgR-pos-
itive tumours and 0* 46 (95% CI 0+ 27—0- 80) for ER
and PgR-negative cases.

A pooled analysis of 12 clinical trials of neoadjuvant
treatment of breast cancer conducted by the Collabo-
rative Trials in Neoadjuvant Breast Cancer (CTNeoBC)
has shown that patients who attain pathological com-
plete response have improved survival. The association
between pCR and long-term outcomes differed in the
different cancer subtypes and was strongest in patients
with triple-negative breast cancer and in those with
HER2-positive, hormone-receptor negative tumours
who received trastuzumab.

Patients older than 70 years may not be treated with
chemotherapy or HER2-targeted due to comorbidity or
concomitant diseases.

13d Definition: Proportion of patients with inflam-
matory breast cancer (IBC) or locally advanced non-
resectable ER-carcinoma who received neo-adjuvant
chemotherapy.

Minimum standard: 90%.

Target: >95%.

Motivation: IBC requires sequential multidisci-
plinary treatment, with primary or neo-adjuvant
chemotherapy representing the mainstay of treatment.
Tumour down-staging is mandatory to convert initially
un-resectable locally advanced breast cancer to a
resectable stage.

Level of evidence: 11.

Due to its rarity, there are no large RCTs examining
neoadjuvant therapy in IBC, but rather several smaller
or retrospective studies, as well as extrapolation from
studies of all locally advanced breast cancer, that sup-
port this approach. The addition of taxane to anthra-
cycline based therapy was associated with higher pCR
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rates in a series from MD Anderson. HER2-positive
disease should also receive trastuzumab, as this too in-
creases the chance of downstaging and pCR, as seen in
the NOAH trial.

Staging, counselling, follow-up and rehabilitation
14 Appropriate staging procedure

14a Definition: Proportion of women with stage I
or primary operable stage II, breast cancer who do not
undergo baseline-staging tests (e.g. US of liver, chest X-
ray and bone scan).

Minimum standard: 95%.

Target: 99%.

Motivation: As demonstrated by clinical studies and
indicated in the various societies’ recommendations, the
percentage of patients with asymptomatic metastases
detected with these tests is so low as to be irrelevant to
the management of stage I or primary operable stage II
breast cancer.

Level of evidence: 111.

Several prospective, retrospective, and systemic re-
view papers have been published on the value of
staging in newly diagnosed stage I/II breast cancer
since the previous publication of the EUSOMA Qual-
ity Indicator Guidelines. The reported incidences of
distant metastasis (DM) after staging in stage I/I1
breast cancer patients varies between 0.3 and 1.2%
which is consistent with the result of older studies.
Therefore, staging for DM should not be a routine
procedure in patients diagnosed with early stage breast
cancer.

14b Definition: Proportion of women with stage I11
breast cancer who undergo baseline staging tests (US of
liver, chest X-ray and bone scan).

Minimum standard: 95%.

Target: 99%.

Motivation: Stage III disease is associated with a
sufficiently high risk of clinically asymptomatic metas-
tases to warrant screening. These additional findings will
have an impact on treatment strategy in the individual
patient. Therefore, additional staging in high risk, i.e.
stage III breast cancer, patients is highly recommended.

Computed tomography (CT) scan, bone radiographs,
MRI or positron emission tomography (PET) scan can
be used as an alternative, particularly in the setting of
symptoms and/or to clarify any abnormal outcome of
the mandatory diagnostic procedures, or in the frame-
work of clinical trials.

Level of evidence: 111.

In contrast to newly diagnosed stage I/II patients,
stage I1I breast cancer patients harbour a higher risk of
having synchronous DM. The published incidence rates
vary from 5 to 50% and seem to increase in more
advanced disease. Concerning the use of PET/CT
scanning versus conventional staging modalities, a

systemic review by Brennan er al. suggested that [18F]-
fluorodeoxyglucose positron emission tomography
(FDG-PET) or [18F]-fluorodeoxyglucose positron
emission tomography /computed tomography (FDG-
PET/CT) had a higher sensitivity (median sensitivity
98.7%, range 78—100%) than conventional imaging
(median sensitivity 70%, range 37.5—85.9%), but speci-
ficity was more variable.

15 Perform appropriate follow-up

15a Definition: Proportion of asymptomatic pa-
tients who undergo routine annual mammographic
screening and 6/12 months clinical evaluation in the first
5 years after primary surgery.

Minimum standard: 95%.

Target: 99%.

Motivation: At least three sets of evidence-based
guidelines recommend periodic history taking, physical
examination and yearly mammography. No consensus
exists on the frequency and duration of physical exam-
ination. Two randomised trials showed no survival
benefit from intensive screening for asymptomatic met-
astatic disease.

Level of evidence: 1.

Although the incidence of breast cancer has
increased, breast cancer mortality has decreased, likely
as a result of both breast cancer screening and improved
treatment. For breast cancer survivors, appropriate
surveillance continues to be a subject of controversy.
Only performance of yearly screening mammography is
supported by evidence. Although advanced imaging
technologies and sophisticated circulating tumour
biomarker studies are exquisitely sensitive for the
detection of recurrent breast cancer, there is no proof
that earlier detection of metastases will improve
outcome. A lack of specificity may lead to more tests
and patient anxiety.

Two prospective trials were initiated in Italy in the
1980s in which women with a prior history of breast
cancer and who were asymptomatic and free of dis-
ease were randomly assigned to either routine follow-
up without any special testing or periodic evaluation
for occult metastases using standard techniques
available at the time. Neither of these two trials
demonstrated a benefit from intensive follow up.
Indeed, in one of these trials serial quality-of-life
analysis suggested that the anxiety and false-positive
findings associated with surveillance were worse in the
screened patients.

Neither of these trials encompassed what would be
considered modern diagnostic techniques. In a more
recent Finnish trial however, conducted in the 1990s,
patients were randomly assigned to blood counts,
sedimentation rate, liver enzymes, and CA15-3 every
3 or 6 months after primary treatment, or to routine
use of diagnostic examinations, or use based on
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clinical grounds only if concerning clinical findings
were identified. This trial also failed to detect any
difference in outcome among any of the arms. A 2005
Cochrane meta-analysis of these trials concurred that
there was no apparent benefit from intensive surveil-
lance of patients who were asymptomatic following
primary and adjuvant systemic therapy for breast
cancer.

15b Definition: Proportion of treated patients for
which the breast centre collects data on life status and
recurrence rate (for at least 5 years.

Minimum standard: 80%.

Target: 90%.

Motivation: the availability of outcome information
strengthens quality assurance and facilitates participa-
tion in clinical trials.

Level of evidence: 111.

Appropriate arrangements, in the respect of privacy
regulations, should be taken between the breast centre
and cancer registries or other appropriate sources in
order to be able to periodically (ideally yearly) update
outcome information on treated patients. In addition,
information on patient outcomes should be collected
during clinical follow up or by means of direct calls to
patients who are lost to follow up.

16 Availability of nurse counselling

16a Definition: Proportion of patients referred for
nurse counselling at the time of primary treatment.

Minimum standard: 85%.

Target: 95%.

Motivation: Oncology nurses can support patients
throughout the course of breast cancer treatment
though assessment and psychological support. Adequate
information can help women to find greater balance and
sense of control with respect to the disease.

There is limited evidence that patient support pro-
grammes improve the outcomes of quality of life and
reduce distress. However, there is good evidence that
patient support programmes improve patients’ satisfac-
tion. Therefore it is recommended that support pro-
grammes are used for adult cancer to improve patients’
satisfaction. Nurse-led follow-up can potentially result
in better continuity of care and the availability of more
time to provide psychosocial support and address pa-
tients” information needs.

Level of evidence: 1V.

Breast care nurses (BCNs) are an important part of
the multidisciplinary team, and provide a range of in-
terventions including support, information, and patient
advocacy while acting as a liaison between other the
members of the multiprofessional team surrounding the
patient. Supportive care in this setting has been defined
in various ways and is often interpreted as an umbrella
term that can include anything from evidence-based
interventions to bedside conversations. In relation to the

BCN role, supportive care interventions are aimed at
improving quality of life for women with breast cancer.
The supportive role focusses on the identification of the
multiple physical, psychological, social, sexual, cultural
and spiritual needs of the breast cancer patient. This
includes the identification of these needs at all stages of
the illness, implementation of evidence-based in-
terventions and psychosocial support in conjunction
with anti-cancer treatment.

16b Definition: Proportion of women with a diagnosis
of breast cancer who have direct access to a breast care
nurse specialist for information and support with
treatment-related symptoms and toxicity during the
treatment, follow-up and rehabilitation after initial
treatment.

Motivation: Nurse-led follow-up can potentially
result in better continuity of care and the availability of
more time to provide psychosocial support and address
patients’ information needs.

Minimum standard: 95%

Target: 99%

Level of evidence: 1V.

17 The availability of data manager

Definition: The Breast Centre must have a data
manager responsible for the breast centre data.

Minimum standard: not applicable.

Target: not applicable.

Motivation: Data collection is essential in a Breast
Centre to ensure audit and monitoring of data, for
Quality Assurance.

Level of evidence: 1V.

The data manager of a Breast Centre has re-
sponsibility for ensuring that all relevant and required
data are collected, recorded and analysed.

The data manager facilitates the organisation of the
audit meeting and the participation of the Breast Centre
in external benchmarking activities.

Conclusion

The worldwide relevance of monitoring Breast Centre’s
performance through a set of Quality Indicators is
demonstrated by the various initiatives undertaken at
international and national level.

The EUSOMA Quality Indicators are an essential
part of the voluntary European certification process
based on the EUSOMA document on ‘The requirements
of a specialist Breast Centre’.

The Certification procedure consists of: a question-
naire to be filled in by the Breast Centre, a peer to peer
audit visit and a EUSOMA report on the outcomes on
Quality Indicators, based on an annual data transfer to
the EUSOMA data warehouse. During the site visit, each
member of the Audit Team collects all the necessary in-
formation to express his/her evaluation on the conformity
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to the EUSOMA Requirements through: inspection of
the documents prepared by the Breast Centre for each
single discipline/issue, interview with the Breast Centre
team members, evaluation of daily activity and the results
of quality indicators relative to the year previous to the
site visit summarised in the EUSOMA data report.

The European Commission has launched the ECIBC
project (European Commission Initiative on Breast
Cancer) made up by two working groups. The Guide-
lines Developing Group responsible for up-dating the
European guidelines for quality assurance in breast
cancer screening and diagnosis and the Quality
Assurance Scheme Development Group responsible for
the development of a set of common quality re-
quirements for breast cancer centres in Europe. Simi-
larly, to EUSOMA, the Quality Indicators set by
ECIBC have a defined minimum standard and a target
to comply with.

At National level there are some interesting initiatives
which deserve mentioning.

One of the first European Countries recognising the
role of Breast Centre and monitoring of quality in-
dicators has been UK. Nowadays the National Health
Service (NHS) system operates the National Cancer
Peer Review (currently renamed as Quality Surveillance
Programme QSP), a quality assurance programme for
NHS services, including breast cancer. It foresees both
self-assessment by cancer Centre’s teams and external
reviews conducted by professional peers, against na-
tional agreed quality measures. The Quality surveillance
team will issue yearly a quality surveillance report,
highlighting those services which require further moni-
toring and/or would benefit from a review visit.

The Netherlands runs a systemic audit of breast
cancer services, the NABON Breast Cancer Audit.
NABON collects data from all Dutch hospitals with the
aims of nationwide evaluation of quality parameters,
evaluation of guidelines adherence and weekly feedback
to participating institutions.

In Germany, the vast majority of hospitals treating
Breast Cancer have joined the certification system
developed by the Breast Cancer Society and the German
Society for Breast Disease. This system includes re-
quirements and quality indicators collected during the
certification process. Annually, anonymised results are
reported to the public for all breast cancer centres
through benchmarking reports.

Overseas, the ICHOM (The International Con-
sortium for Health Outcomes Measurement) Initiative
assembled a multidisciplinary international working
group, to develop a standard set of value-based patient-
centered outcomes for breast cancer. The standard set
encompasses survival and cancer control, and disutility
of care outcomes, to be collected through patients’ re-
ports and administrative and/or clinical records.

In all the cited initiatives, as well as in the one by
EUSOMA, the important point is that the set of quality

indicators is not only defined using a sound methodol-
ogy, but is also used in structured quality assurance
schemes. In this way, quality indicators are challenged
against practice and can evolve and change and be
periodically updated in order to be instrumental in
producing better care.

Conflict of interest statement

None declared.

Acknowledgments

The authors thank Teresa Natali (EUSOMA staff) for
her secretarial assistance in the preparation of this
manuscript.

References

Introduction

[1] Wilson AR, Marotti L, Bianchi S, Biganzoli L, Claassen S,
Decker T, et al., EUSOMA (European Society of Breast Cancer
Specialists). The requirements of a specialist breast centre. Eur J
Cancer 2013 Nov;49(17):3579—87.

[2] Del Turco MR, Ponti A, Bick U, Biganzoli L, Cserni G, Cutuli B,

et al. Quality indicators in breast cancer care. Eur J Cancer 2010

Sep;46(13):2344—56.

van Dam PA, Tomatis M, Marotti L, Heil J, Wilson R, Rosselli

Del Turco M, et al., eusomaDB Working Group. The effect of

EUSOMA certification on quality of breast cancer care. Eur J Surg

Oncol 2015 Oct;41(10):1423-9.

Garcia-Etienne CA, Tomatis M, Heil J, Friedrichs K,

Kreienberg R, Denk A, et al., eusomaDB Working Group. Mas-

tectomy trends for early-stage breast cancer: a report from the

EUSOMA multi-institutional European database. Eur J Cancer

2012 Sep;48(13):1947—56.

Kiderlen M, Ponti A, Tomatis M, et al. Variations in compliance to

quality indicators by age for 41.871 breast cancer patients across

Europe: a European Society of Breast Cancer Specialists database

analysis. Eur J Cancer 2015;51:1221-30.

[3

—_

[4

[

[5

i)

1: Completeness of clinical and imaging diagnostic
workup

[6] Patkar V, Hurt C, Steele R, Love S, Purushotham A, Williams M,
et al. Evidence-based guidelines and decision support services: a
discussion and evaluation in triple assessment of suspected breast
cancer. Br J Cancer 2006;95(11):1490—6.

Podkrajsek M, Music MM, Kadivec M, Zgajnar J, Besic N,
Pogacnik A, Hocevar M. Role of ultrasound in the preoperative
staging of patients with breast cancer. Eur Radiol 2005;15(5):
1044—50.

[8] Nori J, Vanzi E, Bazzocchi M, Bufalini FN, Distante V,
Branconi F, et al. Role of axillary ultrasound examination in the
selection of breast cancer patients for sentinel node biopsy. Am J
Surg 2007;193(1):16—20.

Sapino A, Cassoni P, Zanon E, Fraire F, Croce S, Coluccia C, et al.
Ultrasonographically-guided fine needle aspiration of axillary
lymph nodes: role in breast cancer, management. Br J Cancer 2003;
88(5):702—6.

[7

—

9

—


http://refhub.elsevier.com/S0959-8049(17)31219-4/sref1
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref1
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref1
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref1
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref1
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref2
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref2
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref2
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref2
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref3
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref3
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref3
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref3
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref3
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref4
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref4
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref4
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref4
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref4
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref4
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref5
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref5
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref5
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref5
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref5
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref6
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref6
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref6
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref6
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref6
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref7
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref7
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref7
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref7
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref7
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref8
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref8
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref8
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref8
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref8
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref9
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref9
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref9
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref9
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref9

74 L. Biganzoli et al. | European Journal of Cancer 86 (2017) 59—81

[10] Brancato B, Zappa M, Bricolo D, Catarzi S, Risso G, Bonardi R,
et al. Role of ultrasound-guided fine needle cytology of axillary
lymph nodes in breast carcinoma staging. Radiol Med (Torino)
2004;108(4):345-55.

[11] Farshid G, Downey P. Combined use of imaging and cytologic
grading schemes for screen-detected breast abnormalities im-
proves overall diagnostic accuracy. Cancer 2005;105(5):282—38.

2: Specificity of diagnostic procedures (B/M ratio)

[12] Lieske B, Ravichandran D, Wright D. Role of fine-needle aspi-
ration cytology and core biopsy in the preoperative diagnosis of
screen-detected breast carcinoma. Br J Cancer 2006 Jul 3;95(1):
62—6. Epub 2006 Jun 6.

[13] Bruening W, Fontanarosa J, Tipton K, Treadwell JR, Launders J,
Schoelles K. Systematic review: comparative effectiveness of core-
needle and open surgical biopsy to diagnose breast lesions. Ann
Intern Med 2010 Feb 16;152(4):238—46.

[14] Giorgi D, Ventura L, Castagno R, Paci E, Segnan N. Time trends
of process and impact indicators in Italian breast screening pro-
grammes (1999—2009). Epidemiol Prev 2011 Sep-Dec;35(5—6
Suppl. 5):28—38.

[15] Acheson MB, Patton RG, Howisey RL, Lane RF, Morgan A,
Rowbotham RK. Three- to six-year follow-up for 379 benign
image-guided large-core needle biopsies of non-palpable breast
abnormalities. J Am Coll Surg 2002;195(4):462—6.

[16] Cserni G. Changes in benign to malignant ratio of surgically
treated breast diseases in a district hospital. Pathol Oncol Res
1997;3(2):109—14.

[17] Kerlikowske K, Smith-Bindman R, Ljung BM, Grady D. Eval-
uation of abnormal mammography results and palpable breast
abnormalities. Ann Intern Med 2003;139(4):274—84.

3: Preoperative diagnosis

3a—3b

[18] Ciatto S, Brancato B, Risso G, Ambrogetti D, Bulgaresi P,
Maddau C, et al. Accuracy of fine needle aspiration cytology
(FNAC) of axillary lymph nodes as a triage test in breast cancer
staging. Breast Cancer Res Treat 2007 May;103(1):85—91.

[19] Houssami N, Ciatto S, Turner RM, Cody 3rd HS, Macaskill P.
Preoperative ultrasound-guided needle biopsy of axillary nodes in
invasive breast cancer: meta-analysis of its accuracy and utility in
staging the axilla. Ann Surg 2011 Aug;254(2):243—51.

[20] Jackson RS, Mylander C, Rosman M, Andrade R, Sawyer K,
Sanders T, et al. Normal axillary ultrasound excludes heavy nodal
disease burden in patients with breast cancer. Ann Surg Oncol
2015 Oct;22(10):3289—95.

4: Completeness of prognostic/predictive characterisation

4a

[21] Perry N, Broeders M, de Wolf C, Térnberg S, Holland R, von
Karsa L, et al. European guidelines for quality assurance in breast
cancer screening and diagnosis. 4th ed. European Commission;
2006. p. 416.

[22] Wells CA, Amendoeira I, Bellocq JP, Bianchi S, Boecker W,
Borisch B, et al. Pathology update. Quality assurance guidelines
for pathology. In: Perry N, Broeders M, de Wolf C, Térnberg S,
Holland R, von Karsa L, editors. European guidelines for quality
assurance in breast cancer screening and diagnosis, supplements.
4th ed. Luxembourg: European Commission, Office for Official
Publications of the European Union; 2013.

[23] Elston CW, Ellis IO. Pathological prognostic factors in breast
cancer. I. The value of histological grade in breast cancer: expe-
rience from a large study with long-term follow-up. Histopa-
thology 1991;19(5):403—10.

[24] Goldhirsch A, Winer EP, Coates AS, Gelber RD, Piccart-
Gebhart M, Thurlimann B, et al. Personalizing the treatment of
women with early breast cancer: highlights of the St Gallen in-
ternational expert consensus on the primary therapy of early
breast cancer 2013. Ann Oncol Off J Eur Soc Med Oncol 2013;
24(9):2206—23.

[25] Harvey JM, Clark GM, Osborne CK, Allred DC. Estrogen re-
ceptor status by immunohistochemistry is superior to the ligand-
binding assay for predicting response to adjuvant endocrine
therapy in breast cancer. J Clin Oncol Off J] Am Soc Clin Oncol
1999;17(5):1474—81.

[26] Wolff AC, Hammond ME, Hicks DG, Dowsett M,
McShane LM, Allison KH, et al. Recommendations for human
epidermal growth factor receptor 2 testing in breast cancer:
American Society of Clinical Oncology/College of American Pa-
thologists clinical practice guideline update. J Clin Oncol Off J
Am Soc Clin Oncol 2013;31(31):3997—4013.

[27] Cserni G, Voros A, Liepniece-Karele I, Bianchi S, Vezzosi V,
Grabau D, et al. Distribution pattern of the Ki67 labelling index
in breast cancer and its implications for choosing cut-off values.
Breast 2014;23(3):259—63.

[28] Dowsett M, Nielsen TO, A’Hern R, Bartlett J, Coombes RC,
Cuzick J, et al. Assessment of Ki67 in breast cancer: recommen-
dations from the International Ki67 in Breast Cancer working
group. J Natl Cancer Inst 2011;103(22):1656—64.

[29] Jerjees DA, Alabdullah M, Green AR, Alshareeda A,
Macmillan RD, Ellis 10, et al. Prognostic and biological signifi-
cance of proliferation and HER2 expression in the luminal class
of breast cancer. Breast Cancer Res Treat 2014;145(2):317—30.

[30] Rakha EA, Pinder SE, Bartlett JM, Ibrahim M, Starczynski J,
Carder PJ, et al. Updated UK recommendations for HER2
assessment in breast cancer. J Clin Pathol 2015;68(2):93—9.

[31] Salmen J, Neugebauer J, Fasching PA, Haeberle L, Huober J,
Wockel A, et al. Pooled analysis of the prognostic relevance of
progesterone receptor status in five German cohort studies. Breast
Cancer Res Treat 2014;148(1):143—51.

[32] Goldhirsch A, Wood WC, Coates AS, Gelber RD, Thurlimann B,
Senn HJ. Strategies for subtypes—dealing with the diversity of
breast cancer: highlights of the St. Gallen international expert
consensus on the primary therapy of early breast cancer 2011.
Ann Oncol Off J Eur Soc Med Oncol 2011;22(8):1736—47.

[33] Hammond ME, Hayes DF, Wolff AC, Mangu PB, Temin S.
American Society of Clinical Oncology/College of American Pa-
thologists guideline recommendations for immunohistochemical
testing of estrogen and progesterone receptors in breast cancer. J
Oncol Pract Am SocClin Oncol 2010;6(4):195—7.

[34] Lakhani SR, Ellis IO, Schnitt SJ, Tan PH, vdV MJ. WHO clas-
sification of tumours of the breast. Lyon: IARC; 2012.

[35] Pinder SE, Ellis 10, Galea M, O’'Rouke S, Blamey RW, Elston CW.
Pathological prognostic factors in breast cancer. III. Vascular in-
vasion: relationship with recurrence and survival in a large study
with long-term follow-up. Histopathology 1994;24(1):41—7.

[36] Munzone E, Bagnardi V, Rotmensz N, Sporchia A, Mazza M,
Pruneri G, et al. Prognostic relevance of peritumoral vascular
invasion in immunohistochemically defined subtypes of node-
positive breast cancer. Breast Cancer Res Treat 2014;146(3):
573-82.

[37] Houssami N, Macaskill P, Marinovich ML, Morrow M. The
association of surgical margins and local recurrence in women
with early-stage invasive breast cancer treated with breast-
conserving therapy: a meta-analysis. Ann Surg Oncol 2014;
21(3):717-30.

[38] Aurilio G, Disalvatore D, Pruneri G, Bagnardi V, Viale G,
Curigliano G, et al. A meta-analysis of oestrogen receptor,


http://refhub.elsevier.com/S0959-8049(17)31219-4/sref10
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref10
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref10
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref10
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref10
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref11
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref11
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref11
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref11
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref12
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref12
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref12
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref12
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref12
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref13
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref13
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref13
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref13
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref13
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref14
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref14
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref14
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref14
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref14
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref14
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref14
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref15
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref15
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref15
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref15
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref15
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref16
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref16
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref16
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref16
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref17
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref17
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref17
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref17
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref18
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref18
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref18
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref18
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref18
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref19
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref19
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref19
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref19
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref19
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref20
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref20
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref20
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref20
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref20
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref21
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref21
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref21
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref21
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref22
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref22
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref22
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref22
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref22
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref22
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref22
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref23
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref23
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref23
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref23
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref23
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref24
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref24
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref24
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref24
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref24
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref24
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref24
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref25
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref25
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref25
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref25
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref25
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref25
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref26
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref26
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref26
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref26
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref26
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref26
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref26
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref27
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref27
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref27
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref27
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref27
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref28
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref28
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref28
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref28
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref28
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref29
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref29
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref29
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref29
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref29
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref30
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref30
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref30
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref30
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref31
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref31
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref31
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref31
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref31
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref32
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref32
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref32
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref32
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref32
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref32
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref32
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref33
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref33
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref33
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref33
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref33
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref33
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref34
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref34
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref35
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref35
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref35
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref35
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref35
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref36
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref36
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref36
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref36
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref36
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref36
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref37
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref37
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref37
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref37
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref37
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref37
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref38
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref38

L. Biganzoli et al. | European Journal of Cancer 86 (2017) 59—81 75

progesterone receptor and human epidermal growth factor re-
ceptor 2 discordance between primary breast cancer and metas-
tases. Eur J Cancer 2014;50(2):277—89.

[39] Harnett A, Smallwood J, Titshall V, Champion A, Guideline
Development Group. Diagnosis and treatment of early breast
cancer, including locally advanced disease-summary of NICE
guidance. BMJ 2009 Feb 25;338:b438.

[40] Early Breast Cancer Trialists’ Collaborative Group (EBCTCG).
Relevance of breast cancer hormone receptors and other factors
to the efficacy of adjuvant tamoxifen: patient-level meta-analysis
of randomised trials. Lancet 2011 Aug 27;378(9793):771—84.

4b

[41] Dunne C, Burke JP, Morrow M, Kell MR. Effect of margin status
on local recurrence after breast conservation and radiation ther-
apy for ductal carcinoma in situ. J Clin Oncol 2009;27(10):
1615—-20.

[42] Jones HA, Antonini N, Hart AA, Peterse JL, Horiot JC, Collin F,
et al. Impact of pathological characteristics on local relapse after
breast-conserving therapy: a subgroup analysis of the EORTC
boost versus no boost trial. J Clin Oncol 2009;27(30):4939—47.

[43] Mokbel K, Cutuli B. Heterogeneity of ductal carcinoma in situ
and its effects on management. Lancet Oncol 2006;7(9):756—65.

[44] Sigal-Zafrani B, Lewis JS, Clough KB, Vincent-Salomon A,
Fourquet A, Meunier M, et al. Histological margin assessment for
breast ductal carcinoma in situ: precision and implications. Mod
Pathol 2004;17(1):81-8.

[45] Solin LJ, Fourquet A, Vicini FA, Haffty B, Taylor M,
McCormick B, et al. Mammographically detected ductal carci-
noma in situ of the breast treated with breast-conserving surgery
and definitive breast irradiation: long-term outcome and prog-
nostic significance of patient age and margin status. Int J Radiat
Oncol Biol Phys 2001;50(4):991—1002.

5: Waiting time

[46] Murchie P, Raja EA, Lee AJ, Brewster DH, Campbell NC,
Gray NM, et al. Effect of longer health service provider delays on
stage at diagnosis and mortality in symptomatic breast cancer.
Breast 2015 Jun;24(3):248—55.

[47] Heleno B, Siersma V, Brodersen J. Waiting time and the psy-
chosocial consequences of false-positive mammography: cohort
study. J Negat Results Biomed 2015 Apr 30;14:8.

6: MRI availability

6a—6b

[48] Turnbull L, Brown S, Harvey I, Olivier C, Drew P, Napp V, et al.
Comparative effectiveness of MRI in breast cancer (COMICE)
trial: a randomised controlled trial. Lancet 2010 Feb 13;
375(9714):563—71.

[49] Houssami N, Ciatto S, Macaskill P, Lord SJ, Warren RM,
Dixon JM, et al. Accuracy and surgical impact of magnetic
resonance imaging in breast cancer staging: systematic review and
meta-analysis in detection of multifocal and multicentric cancer. J
Clin Oncol 2008 Jul 1;26(19):3248—58.

[50] Peters NH, van Esser S, van den Bosch MA, Storm RK,
Plaisier PW, van Dalen T, et al. Preoperative MRI and surgical
management in patients with nonpalpable breast cancer: the
MONET — randomised controlled trial. Eur J Cancer 2011 Apr;
47(6):879—86.

[51] Sung JS, Li J, Da Costa G, Patil S, Van Zee KJ, Dershaw DD,
et al. Preoperative breast MRI for early-stage breast cancer: effect
on surgical and long-term outcomes. Am J Roentgenol 2014 Jun;
202(6):1376—82.

[52] Sardanelli F, Boetes C, Borisch B, Decker T, Federico M,
Gilbert FJ, et al. Magnetic resonance imaging of the breast:
recommendations from the EUSOMA working group. Eur
J Cancer 2010 May;46(8):1296—316. http://dx.doi.org/10.1016/
j-ejca.2010.02.015.

[53] Rieber A, Brambs HJ, Gabelmann A, Heilmann V, Kreienberg R,
Kihn T. Breast MRI for monitoring response of primary breast
cancer to neo-adjuvant chemotherapy. Eur Radiol 2002 Jul;12(7):
1711-9. Epub 2002 Feb 14.

[54] Marinovich ML, Houssami N, Macaskill P, Sardanelli F, Irwig L,
Mamounas EP, et al. Meta-analysis of magnetic resonance im-
aging in detecting residual breast cancer after neoadjuvant ther-
apy. J Natl Cancer Inst 2013 Mar 6;105(5):321-33. http:
/ldx.doi.org/10.1093/jnci/djs528. Epub 2013 Jan 7.

[55] Lobbes MB, Prevos R, Smidt M, Tjan-Heijnen VC, van
Goethem M, Schipper R, et al. The role of magnetic resonance
imaging in assessing residual disease and pathologic complete
response in breast cancer patients receiving neoadjuvant chemo-
therapy: a systematic review. Insights Imaging 2013 Apr;4(2):
163—75. http://dx.doi.org/10.1007/s13244-013-0219-y. Epub 2013
Jan 29.

[56] Curigliano G, Burstein HJ, PWiner E, Gnant M, Dubsky P,
Loibl S, Colleoni M, et al. De-escalating and escalating treatments
for early-stage breast cancer: the St. Gallen International Expert
Consensus Conference on the Primary Therapy of Early Breast
Cancer. Ann Oncol 2017 Aug 1;28(8):1700—12.

7: Genetic counselling availability

[57] Febbraro T, Robison K, Laprise J, Bregar A, Lopes V, Legare R,
et al. Adherence patterns to National Comprehensive Cancer
Network (NCCN) guidelines for referral to cancer genetic pro-
fessionals. Gynecol Oncol 2015 Apr 28.

[58] Hanf V, Schiitz F, Liedtke C, Thill M, on behalf of the AGO
Breast Committee. AGO recommendations for the diagnosis and
treatment of patients with early breast cancer: update. 2015.

[59] Mavaddat, et al. Cancer risks for BRCA1 and BRCA 2 mutation
carriers: results from prospective analysis of EMBRACE. J Natl
Cancer Inst 2013;105(11):812—22.

[60] Riehm K, et al. The risk of contralateral breast cancer in patients
with from BRCA ', high risk family as compared to patients from
BRCA 1 or BRCA 2 positive families: a retrospective cohort
study. Breast Cancer Res Treat 2012;(6):R156.

[61] Metcalfe K, Gershman S, Ghadirian P, et al. Contralateral mas-
tectomy and survival after breast cancer in carriers of BRCA 1
and BRCA 2 mutations: retrospective analysis. BMJ 2014. 348:
2226:10.1136/bmj.g226.

[62] Haemakerk-Gerritsen, Rokus MA, Aalfs CM, et al. Improved
overall survival after contralateral risk-reducing mastectomy in
BRCA 1-2 mutation carriers with a history of unilateral breast
cancer: a prospective analysis. Int J Cancer 2015;136:668—77.

8: Multidisciplinary discussion

[63] Department of Health. Manual for cancer services. London: Dept
of Health; 2004.

[64] Rainsbury D, Willett A, on behalf of BAPRAS. British associa-
tion of, plastic reconstructive and aesthetic surgeons. Oncoplastic
breast reconstruction guidelines for best practice. AssocBreast
Surg 2012:1—64. www.associationofbreastsurgery.org.uk.

[65] Newman E, Guest AB, Helvie MA, et al. Changes in surgical
management resulting from case review at a breast cancer multi-
disciplinary tumor board. Cancer 2006;107(10):2346—51.

[66] Newmann EA, Guest AB, Helvie MA, et al. Changes in surgical
management resulting from case review at a breast cancer multi-
disciplinary tumor board. American Cancer Society; 2006. Pub-
lished on line 22 Sept. 2006 in Wiley Interscience.


http://refhub.elsevier.com/S0959-8049(17)31219-4/sref38
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref38
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref38
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref38
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref39
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref39
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref39
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref39
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref40
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref40
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref40
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref40
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref40
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref41
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref41
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref41
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref41
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref41
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref42
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref42
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref42
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref42
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref42
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref43
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref43
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref43
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref44
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref44
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref44
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref44
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref44
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref45
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref45
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref45
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref45
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref45
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref45
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref45
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref46
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref46
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref46
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref46
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref46
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref47
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref47
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref47
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref48
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref48
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref48
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref48
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref48
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref49
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref49
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref49
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref49
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref49
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref49
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref50
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref50
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref50
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref50
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref50
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref50
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref50
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref51
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref51
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref51
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref51
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref51
http://dx.doi.org/10.1016/j.ejca.2010.02.015
http://dx.doi.org/10.1016/j.ejca.2010.02.015
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref53
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref53
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref53
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref53
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref53
http://dx.doi.org/10.1093/jnci/djs528
http://dx.doi.org/10.1093/jnci/djs528
http://dx.doi.org/10.1007/s13244-013-0219-y
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref56
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref56
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref56
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref56
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref56
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref56
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref57
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref57
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref57
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref57
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref58
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref58
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref58
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref59
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref59
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref59
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref59
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref60
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref60
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref60
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref60
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref60
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref60
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref61
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref61
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref61
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref61
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref62
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref62
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref62
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref62
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref62
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref63
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref63
http://www.associationofbreastsurgery.org.uk
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref65
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref65
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref65
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref65
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref66
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref66
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref66
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref66

76 L. Biganzoli et al. | European Journal of Cancer 86 (2017) 59—81

[67] Kesson EM, Allardice GM, George WD, et al. Effects of multi-
disciplinary team working on breast cancer survival: retrospective,
comparative, interventional cohort study of 13722 women. BMJ
April 2012;2012:344.

[68] Saini KS, Taylor C, Ramirez AJ. Role of the multidisciplinary
team in breast cancer management: results from a large interna-
tional survey involving 39 countries. Ann Oncol 2012;23:853—9.

[69] Departments of Health. Manual for cancer services. London:
Department of Health; 2004.

9: Appropriate surgical approach

9a—9b

[70] Morrow M, Van Zee Kimberly J, Solin Lawrence J, Houssami N,
et al. Society of Surgical Oncology — American Society for Ra-
diation Oncology — America Society of Clinical Oncology
consensus guidelines on margins for breast conserving surgery
with whole breast irradiation in ductal carcinoma in situ. J Clin
Oncol 2016, August 15.

[71] Morrow M. Progress in the surgical management of breast cancer.
Breast 2015 — Aug. 3.

[72] Landercasper J, Attai D, Atisha D, Beitsch P, Bosserman L,
Boughey J, et al. Toolbox to reduce lumpectomy reoperations and
improve cosmetic outcome in breast cancer patients: the Amer-
ican Society of Breast Surgeons Consensus Conference. Ann Surg
Oncol 2015 Oct;22(10):3174—83.

[73] King TA, Sakr R, Patil S, Gurevich I, Stempel M, Sampson M,
et al. Clinical management factors contribute to the decision for
contralateral prophylactic mastectomy. J Clin Oncol 2011 Jun 1;
29(16):2158—64. http://dx.doi.org/10.1200/JC0O.2010.29.4041.

[74] Morrow M, Jagsi R, Alderman AK, Griggs JJ, Hawley ST,
Hamilton AS, et al. Surgeon recommendations and receipt
of mastectomy for treatment of breast cancer. JAMA
2009 Oct 14;302(14):1551—6. http://dx.doi.org/10.1001/jama.
2009.1450.

[75] Lentol JR. Information and access to breast reconstructive sur-
gery law, Chapter 354. Health. New York State Assembly Com-
mittee on Codes; 2010. p. 12. Annual Report.

[76] McChaill LE, Single RM, Aiello bowles EJ, et al. Variability in
reexcision following breast conservation surgery. JAMA 2012;
307:467-75.

[77] Wilke LG, Czechura T, Wang C, lapin B, Liederbach E,
Wichester DP, et al. Repeat surgery after breast conservation for
the treatment of stage 0 to II breast carcinoma: a report from the
National Cancer Data Base, 2004—2010. JAMA Surg 2014;149:
1296—305.

[78] Jeeven R, Cromwell DA, Trivella M, et al. Reoperation rates after
breast conserving surgery for breast cancer among women in
England: retrospective study of hospital episode statistics. BMJ
2012;345:e4505.

[79] Landercasper J, Whitacre E, Degnim AC, Al-Hamadani M.
Reasons for re-excision after lumpectomy for breast cancer:
insight from the American Society of breast Surgeons Master-y
(SM) database. Ann Surg Oncol 2014;21:3185—91.

9¢

[80] Moran Meena S, Schnitt Stuart J, Giuliano Armando E,
Harris Jay R, Khan Seema A, Horton Janet, et al. SSO-ASTRO
consensus guideline on margins for breast-conserving surgery with
whole breast irradiation in stage I and II invasive breast cancer.
Int J Radiat Oncol Biol Phys 2014 Mar 1;88(3):553—64.

[81] Jagsi R, Jiang J, Momoh AO, Alderman A, Giordano SH,
Buchholz TA, et al. Complications after mastectomy and imme-
diate breast reconstruction for breast cancer: a claims-based
analysis. Ann Surg 2015 Apr 14.

[82] Morrow M, Li Y, Alderman AK, Jagsi R, Hamilton AS, GraffJJ,
et al. Access to breast reconstruction after mastectomy and pa-
tient perspectives on reconstruction decision making. JAMA Surg
2014 Oct;149(10):1015-21.

[83] Jagsi R, et al. Trends and variation in use of breast reconstruction
in patients with breast cancer undergoing mastectomy in the
United States. J Clin Oncol 2014 March;32(9).

[84] Platt J, Zhong T, Moineddin R, Booth GL, Easson AM,
Fernandes K, et al. Geographic variation immediate and delayed
breast reconstruction utilization in Ontario, Canada and plastic
surgeon availability: apopulation-based observational study.
World J Surg 2015 Aug;39(8):1909—-21.

[85] Merchant SJ, Goldstein L, Kruper LL. Patterns and trends
in immediate postmastectomy reconstruction in California: com-
plications and unscheduled readmissions. Plast Reconstr Surg
2015 Jul;136(1):10e—9e.

[86] Kwok AC, Goodwin IA, Ying J, Agarwal JP. National trends and
complication rates after bilateral mastectomy and immediate
breast reconstruction from 2005 to 2012. Am J Surg 2015 Sep;
210(3):512—6.

10: Postoperative RT

10a

[87] Early Breast Cancer Trialists’ Collaborative Group (EBCTCG),
Darby S, McGale P, Correa C, Taylor C, Arriagada R, Clarke M,
et al. Effect of radiotherapy after breast-conserving surgery on 10-
year recurrence and 15-year breast cancer death: meta-analysis of
individual patient data for 10,801 women in 17 randomised trials.
Lancet 2011 Nov 12;378(9804):1707—16.

[88] Sedlmayer F, Sautter-Bihl ML, Budach W, Dunst J, Fastner G,
Feyer P, et al., Breast Cancer Expert Panel of the German Society
of Radiation Oncology (DEGRO). DEGRO practical guidelines:
radiotherapy of breast cancer I: radiotherapy following breast
conserving therapy for invasive breast cancer. Strahlenther Onkol
2013 Oct;189(10):825—-33.

[89] Kunkler IH, Williams LJ, Jack WJ, Cameron DA, Dixon JM,
PRIME 1II investigators. Breast-conserving surgery with or
without irradiation in women aged 65 years or older with early
breast cancer (PRIME 1I): a randomised controlled trial. Lancet
Oncol 2015 Mar;16(3):266—73. http://dx.doi.org/10.1016/S1470-
2045(14)71221-5. Erratum in: Lancet Oncol. 2015 Mar;16(3):
el05.

[90] Blamey RW, Bates T, Chetty U, Duffy SW, Ellis 10, George D,
et al. Radiotherapy or tamoxifen after conserving surgery for
breast cancers of excellent prognosis: British Association of Sur-
gical Oncology (BASO) II trial. Eur J Cancer 2013 Jul;49(10):
2294-302.

[91] Hughes KS, Schnaper LA. Can older women with early breast
cancer avoid radiation? Lancet Oncol 2015 Mar;16(3):235—7.

[92] Potter R, Gnant M, Kwasny W, Tausch C, Handl-Zeller L,
Pakisch B, et al., Austrian Breast and Colorectal Cancer Study
Group. Lumpectomy plus tamoxifen or anastrozole with or
without whole breast irradiation in women with favorable early
breast cancer. Int J Radiat Oncol Biol Phys 2007 Jun 1;68(2):
334-40.

[93] Fyles AW, McCready DR, Manchul LA, Trudeau ME,
Merante P, Pintilie M, et al. Tamoxifen with or without breast
irradiation in women 50 years of age or older with early breast
cancer. N Engl J Med 2004 Sep 2;351(10):963—70.

10b—10c

[94] Clarke M, Collins R, Darby S, Davies C, Elphinstone P, Evans V,
et al., Early Breast Cancer Trialists’ Collaborative Group
(EBCTCQG). Effects of radiotherapy and of differences in the
extent of surgery for early breast cancer on local recurrence and


http://refhub.elsevier.com/S0959-8049(17)31219-4/sref67
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref67
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref67
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref67
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref68
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref68
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref68
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref68
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref69
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref69
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref70
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref70
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref70
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref70
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref70
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref70
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref70
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref70
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref71
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref71
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref71
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref72
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref72
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref72
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref72
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref72
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref72
http://dx.doi.org/10.1200/JCO.2010.29.4041
http://dx.doi.org/10.1001/jama.2009.1450
http://dx.doi.org/10.1001/jama.2009.1450
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref75
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref75
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref75
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref76
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref76
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref76
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref76
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref77
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref77
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref77
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref77
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref77
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref77
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref77
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref78
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref78
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref78
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref78
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref79
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref79
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref79
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref79
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref79
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref80
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref80
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref80
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref80
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref80
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref80
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref81
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref81
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref81
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref81
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref82
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref82
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref82
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref82
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref82
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref83
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref83
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref83
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref84
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref84
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref84
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref84
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref84
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref84
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref85
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref85
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref85
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref85
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref85
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref86
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref86
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref86
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref86
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref86
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref87
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref87
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref87
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref87
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref87
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref87
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref87
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref88
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref88
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref88
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref88
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref88
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref88
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref88
http://dx.doi.org/10.1016/S1470-2045(14)71221-5
http://dx.doi.org/10.1016/S1470-2045(14)71221-5
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref90
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref90
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref90
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref90
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref90
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref90
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref91
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref91
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref91
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref92
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref92
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref92
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref92
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref92
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref92
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref92
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref93
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref93
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref93
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref93
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref93
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref94
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref94
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref94
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref94

L. Biganzoli et al. | European Journal of Cancer 86 (2017) 59—81 71

15-year survival: an overview of the randomised trials. Lancet
2005 Dec 17;366(9503):2087—106.

[95] EBCTCG (Early Breast Cancer Trialists’ Collaborative Group),
McGale P, Taylor C, Correa C, Cutter D, Duane F, Ewertz M,
et al. Effect of radiotherapy after mastectomy and axillary surgery
on 10-year recurrence and 20-year breast cancer mortality: meta-
analysis of individual patient data for 8135 women in 22 rando-
mised trials. Lancet 2014 Jun 21;383(9935):2127-35.

[96] Poortmans PM, Collette S, Kirkove C, et al. Internal mammary
and medial supraclavicular irradiation in breast cancer. N Engl J
Med 2015;373:317—-27.

[97] Whelan TJ, Olivotto IA, Parulekar WR, et al. Regional nodal
irradiation in early-stage breast cancer. N Engl J Med 2015;373:
307—16.

[98] Thorsen LB, Offersen BV, Dane H, Berg M, Jensen I,
Pedersen AN, et al. DBCG-IMN: a population-based cohort
study on the effect of internal mammary node irradiation in early
node-positive breast cancer. J Clin Oncol 2016 Feb 1;34(4):
314-20.

[99] Chang JS, Park W, Kim YB, et al. Long-term survival out-
comes following internal mammary node irradiation in stage
II-III breast cancer: results of a large retrospective study with
12-year follow-up. Int J Radiat Oncol Biol Phys 2013;86:
867-72.

[100] Warren LE, Punglia RS, Wong JS, Bellon JR. Management of
the regional lymph nodes following breast-conservation therapy
for early-stage breast cancer: an evolving paradigm. Int J Radiat
Oncol Biol Phys 2014;90:772—17.

[101] Olson RA, Woods R, Speers C, et al. Does the intent to irradiate
the internal mammary nodes impact survival in women with
breast cancer? A population-based analysis in British Columbia.
Int J Radiat Oncol Biol Phys 2012;83:e35—41.

[102] Belkacemi Y, Fourquet A, Cutuli B. Radiotherapy for invasive
breast cancer: guidelines for clinical practice. Crit Rev Oncol
Hemat 2011;79. e 148—160.

11: Avoidance of overtreatment

11a

[103] Veronesi U, Viale G, Paganelli G, Zurrida S, Luini A,
Galimberti V, et al. Sentinel lymph node biopsy in breast cancer:
ten-year results of a randomized controlled study. Ann Surg
2010 Apr;251(4):595—600.

[104] Veronesi U, Paganelli G, Viale G, Luini A, Zurrida S,
Galimberti V, et al. A randomized comparison of sentinel-node
biopsy with routine axillary dissection in breast cancer. N Engl
J Med 2003 Aug 7;349(6):546—53.

[105] Canavese G, Catturich A, Vecchio C, Tomei D, Gipponi M,
Villa G, et al. Sentinel node biopsy compared with complete
axillary dissection for staging early breast cancer with clinically
negative lymph nodes: results of randomized trial. Ann Oncol
2009 Jun;20(6):1001—7.

[106] Biganzoli L, Wildiers H, Oakman C, Marotti L, Loibl S,
Kunkler I, et al. Management of elderly patients with breast
cancer: up-dated recommendations of the International Society
of Geriatric Oncology. (SIOG) and European Society of Breast
Cancer Specialists (EUSOMA). Lancet Oncol 2012;13:148—60.

[107] Mansel RE, Fallowfield L, Kissin M, Goyal A, Newcombe RG,
Dixon JM, et al. Randomized multicenter trial of sentinel node
biopsy versus standard axillary treatment in operable breast
cancer: the ALMANAC trial. J Natl Cancer Inst 2006 May 3;
98(9):599—609. Erratum in: J Natl Cancer Inst. 2006 Jun 21;
98(12):876.

[108] Veronesi U, Paganelli G, Viale G, et al. A randomized com-
parison of sentinel-node biopsy with routine axillary dissection
in breast cancer. N Engl J Med 2003;349:546—53.

[109] Krag DN, Anderson SJ, Julian TB. Sentinel-lymph node resec-
tion compared with conventional axillary-lymph-node dissection
in clinically node-negative patients with breast cancer: overall
survival findings from the NSABP B-32 randomised phase 3
trial. Lancet Oncol 2010;11:927—33.

[110] Mansel RE, Fallowfield L, Kissin M, Goyal A, Newcombe RG,
Dixon JM, et al. Randomized multicenter trial of sentinel node
biopsy versus standard axillary treatment in operable breast
cancer: the ALMANAC Trial. J Natl Cancer Inst 2006 May 3;
98(9):599—609.

[111] Ashiga T, Krag DN, Land SR, et al. Morbidity results from the
NSABP B-32 comparing sentinel-lymph node dissection versus
axillary dissection. J Clin Oncol 2010;102:111-8.

11b

[112] Lynch MA, Jackson J, Kim JA, Leeming RA. Optimal number
of radioactive sentinel lymph nodes to remove for accurate
axillary staging of breast cancer. Surgery 2008 Oct;144(4):
525-31. discussion 531—532.

[113] Kidd SA, Keto JL, Tran H, Fitzgerald TL. First three sentinel
lymph nodes accurately stage the axilla in breast cancer. Am
Surg 2009 Mar;75(3):253—6.

[114] Acuna SA, Angarita FA, McCready DR, Escallon J. Quality
indicators for sentinel lymph node biopsy: is there room for
improvement? Can J Surg 2013 Apr;56(2):82—8. http:
/ldx.doi.org/10.1503/cjs.033011.

[115] Ban EJ, Lee JS, Koo JS, Park S, Kim SI, Park BW. How many
sentinel lymph nodes are enough for accurate axillary staging in
t1-2 breast cancer? J Breast Cancer 2011 Dec;14(4):296—300.

[116] Yi M, Meric-Bernstam F, Ross MI, Akins JS, Hwang RF,
Lucci A, et al. How many sentinel lymph nodes are enough
during sentinel lymph node dissection for breast cancer? Cancer
2008 Jul 1;113(1):30—7. http://dx.doi.org/10.1002/cncr.23514.

[117] McCarter MD, Yeung H, Fey J, Borgen PI, Cody 3rd HS. The
breast cancer patient with multiple sentinel nodes: when to stop?
J Am Coll Surg 2001 Jun;192(6):692—7.

[118] Rush Port E, Patil S, Stempel M, Morrow M, Cody 3rd HS.
Number of lymph nodes removed in sentinel lymph node-
negative breast cancer patients is significantly related to patient
age and tumor size: a new source of bias in morbidity assess-
ment? Cancer 2015;116(8). article published online.

[119] Kuehn T, Klauss W, Darsow M, regale S, Flock F, Maithert C,
et al. Long-term morbidity following axillary dissection in breast
cancer patients — clinical assessment, significance for life quality
and the impact of demographic, oncologic and therapeutic fac-
tors. Breast Cancer Res Treat 2000 Dec;64(3):275—86.

[120] Mansel RE, Fallowfield L, Kissin M, Goyal A, Newcombe RG,
Dixon JM, et al. Randomized multicenter trial of sentinel node
biopsy versus standard axillary treatment in operable breast
cancer: the ALMANAC trial. J Natl Cancer Inst 2006 May 3;
98(9):599—609.

[121] Ashiga T, Krag DN, Land SR, et al. Morbidity results from the
NSABP B-32 comparing sentinel-lymph node dissection versus
axillary dissection. J Clin Oncol 2010;102:111-8.

[122] Krag DN, Anderson SJ, Julian TB, et al., for the National
Surgical Adjuvant Breast and Bowel Project (NSABP). Tech-
nical outcomes of sentinel-node-resection and conventional
axillary-lymph-node dissection in patients with clinically node-
negative breast cancer: results from the NSABP B-32 rando-
mised phase III trial. Lancet Oncol 2007;8:881—8.

[123] Krag DN, Anderson SJ, Julian TB, Brown AM, Harlow SP,
Costantino JP, et al. Sentinel-lymph-node resection compared
with conventional axillary-lymph-node dissection in clinically
node-negative patients with breast cancer: overall survival find-
ings from the NSABP B-32 randomised phase 3 trial. Lancet
Oncol 2010 Oct;11(10):927—33. http://dx.doi.org/10.1016/S1470-
2045(10)70207-2.

11c


http://refhub.elsevier.com/S0959-8049(17)31219-4/sref94
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref94
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref94
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref95
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref95
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref95
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref95
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref95
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref95
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref95
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref96
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref96
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref96
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref96
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref97
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref97
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref97
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref97
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref98
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref98
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref98
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref98
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref98
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref98
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref99
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref99
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref99
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref99
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref99
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref99
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref99
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref100
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref100
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref100
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref100
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref100
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref101
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref101
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref101
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref101
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref101
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref102
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref102
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref102
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref102
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref103
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref103
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref103
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref103
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref103
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref104
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref104
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref104
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref104
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref104
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref105
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref105
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref105
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref105
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref105
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref105
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref106
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref106
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref106
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref106
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref106
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref106
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref107
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref107
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref107
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref107
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref107
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref107
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref107
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref108
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref108
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref108
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref108
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref109
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref109
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref109
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref109
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref109
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref109
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref110
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref110
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref110
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref110
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref110
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref110
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref111
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref111
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref111
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref111
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref112
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref112
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref112
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref112
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref112
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref112
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref113
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref113
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref113
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref113
http://dx.doi.org/10.1503/cjs.033011
http://dx.doi.org/10.1503/cjs.033011
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref115
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref115
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref115
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref115
http://dx.doi.org/10.1002/cncr.23514
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref117
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref117
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref117
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref117
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref118
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref118
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref118
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref118
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref118
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref119
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref119
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref119
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref119
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref119
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref119
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref119
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref120
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref120
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref120
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref120
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref120
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref120
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref121
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref121
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref121
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref121
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref122
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref122
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref122
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref122
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref122
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref122
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref122
http://dx.doi.org/10.1016/S1470-2045(10)70207-2
http://dx.doi.org/10.1016/S1470-2045(10)70207-2

78 L. Biganzoli et al. | European Journal of Cancer 86 (2017) 59—81

[124] Veronesi U, Cascinelli N, Mariani L, Greco M, Saccozzi R,
Luini A, et al. Twenty-year follow-up of a randomized study
comparing breast conserving surgery with radical mastectomy
for early breast cancer. N Engl Med 2002;347(16):1227—32.

[125] Fisher B, Anderson S, Bryant J, Margolese R, Deutsch M,
Fisher ER, et al. Twenty-year follow-up of a randomized trial
comparing total mastectomy, lumpectomy and lumpectomy plus
irradiation for the treatment of invasive breast cancer. N Engl J
Med 2002;347(16):1233—41.

[126] Jatoi I, Proschan MA. Randomized trials of breast conserving
therapy versus mastectomy for primary breast cancer: a pooled
analysis of updated results. Am J Clin Oncol 2005;28(3):289—94.

[127] EBCTCG, Darby S, Mc Gale P, Correo C, et al. Effect of
radiotherapy alter breast conserving surgery on 10-year recur-
rence and 15-year breast cancer death. Meta-analysis of indi-
vidual patient data for 10.801 women in 17 randomised trials.
Lancet 2011 Nov. 12.

[128] Clarke M, Collins R, Darby S, et al. Effects of radiotherapy and
of differences in the extent of surgery for early breast cancer on
local recurrence and 15-year survival: an overview of the ran-
domized trials. Lancet 2005;366:2082.

[129] Moran MS, Schnitt SJ, Giuliano AE, et al. Society of Surgical
Oncology —American Society for Radiation Oncology Consensus
Guideline on margins in breast-conserving surgery with whole
breast irradiation in stages I or II invasive breast cancer. J Clin
Oncol 2013. http://dx.doi.org/10.1200/JC0O.2013.53.3935.

11d

[130] Goodwin A, Parker S, Ghersi D, Wilcken N. Post-operative
radiotherapy for ductal carcinoma in situ of the breast—a systematic
review of the randomised trials. Breast 2009 Jun;18(3):143—9.

[131] Warnberg F, Garmo H, Emdin S, Hedberg V, Adwall L,
Sandelin K, et al. Effect of radiotherapy after breast-conserving
surgery for ductal carcinoma in situ: 20 years follow-up in the
randomized SweDCIS trial. J Clin Oncol 2014 Nov 10;32(32):
3613-8.

[132] Cutuli B, Lemanski C, Fourqurt A, de Lafontan B, Giard S,
Meunier A, et al. Breast-conserving surgery with or without
radiotherapy vs mastectomy for ductal carcinoma in situ: French
Survey experience. Br J Cancer 2009;100:1048—54.

[133] Hughes LL, Wang M, Page DL, Gray R, Solin LJ, Davidson NE,
et al. Local excision alone without irradiation for ductal carci-
noma in situ of the breast: a trial of the Eastern Cooperative
Oncology Group. J Clin Oncol 2009 Nov 10;27(32):5319—24.

[134] Wong JS, Chen YH, Gadd MA, Gelman R, Lester SC,
Schnitt SJ, et al. Eight-year update of a prospective study of wide
excision alone for small low- or intermediate-grade ductal car-
cinoma in situ (DCIS). Breast Cancer Res Treat 2014 Jan;143(2):
343-50.

[135] Narod SA, Igbal, Giannakaes V, Sopik V, Sun P. Breast cancer
mortality after a diagnosis of ductal carcinoma in situ. JAMA
Oncol 2015;1(7):888—96.

[136] Dunne C, Burke JP, Morrow M, Kell MR. Effect of margin
status on local recurrence after breast conservation and radiation
therapy for ductal carcinoma in situ. J Clin Oncol 2009;27:
1615—-20.

11e

[137] Ponti A, Lynge E, James T, Majek O, von Euler-Chelpin M,
Anttila A, et al., ICSN DCIS Working group. International
variation in management of screen-detected ductal carcinoma in
situ of the breast. Eur J Cancer 2014 Oct;50(15):2695—704.

[138] Schwarz GF. The consensus conference on the treatment of the
in situ ductal carcinoma of the breast 22—25 April 1999. Cancer
2000;88:945—54.

[139] Cody 3rd HS. Preoperative sentinel lymph node biopsy: adding
nuance to the management of locally recurrent breast cancer.
Ann Surg Oncol 2006 Jul 26.

[140] Nicholson S, Hanby A, Clements K, Kearins O, Lawrence G,
Dodwell D, et al., Sloane Project Steering Group. Variations in
the management of the axilla in screen-detected ductal carci-
noma in situ: evidence from the UK NHS breast screening
programme audit of screen detected DCIS. Eur J Surg Oncol
2015 Jan;41(1):86—93.

[141] Julian TB, Land SR, Fourchotte V, Haile SR, Fisher ER,
Mamounas EP, et al. Is sentinel node biopsy necessary in
conservatively treated DCIS? Ann Surg Oncol 2007 Aug;14(8):
2202-8.

[142] Giuliano AE, Hunt KK, Ballman KV, et al. Axillary dissection
vs no axillary dissection in women with invasive breast cancer
and sentinel node metastasis: a randomized clinical trial. JAMA
2011 Feb 9;305(6):569—75.

12: Appropriate endocrine therapy

[143] Early Breast Cancer Trialists’ Collaborative Group (EBCTCG).
Relevance of breast cancer hormone receptors and other factors to
the efficacy of adjuvant tamoxifen: patient-level meta-analysis of
randomised trials. Lancet 2011. Published online July 29, 2011.

[144] Jackisch C, Harbeck N, Huober J, von Minckwitz G, Gerber B,
Kreipe HH, et al. 14th St. Gallen International Breast Cancer
Conference 2015: evidence, controversies, consensus — primary
therapy of early breast cancer: opinions expressed by German
Experts. Breast Care (Basel) 2015 Jul;10(3):211-9.

[145] Early Breast Cancer Trialists’ Collaborative Group (EBCTCG),
Dowsett M, Forbes JF, Bradley R, Ingle J, Aihara T, Bliss J,
et al. Aromatase inhibitors versus tamoxifen in early breast
cancer: patient-level meta-analysis of the randomised trials.
Lancet 2015 Oct 3:386.

[146] Coates S, Winer EP, Goldhirsch A, Gelber RD, Gnant M, Pic-
cart-Gebhart M, et al., Panel Members. Tailoring ther-
apies—improving the management of early breast cancer: St
Gallen International Expert Consensus on the primary therapy
of early breast cancer. Ann Oncol 2015;26:1533—46.

[147] Francis Prudence A, Regan Meredith M, Fleming Gini F, et al.
Adjuvant ovarian suppression in premenopausal breast cancer.
New Engl J Med 2014.

[148] Pagani Olivia, Regan Meredith M, Walley Barbara A, et al.
Adjuvant exemestane with ovarian suppression in premeno-
pausal breast cancer. N Engl J] Med 2014;371:107—18.

[149] Biganzoli L, Wildiers H, Oakman C, Marotti L, Loibl S,
Kunkler I, et al. Management of elderly patients with breast
cancer: updated recommendations of the International Society of
Geriatric Oncology (SIOG) and European Society of Breast
Cancer Specialists (EUSOMA). Lancet Oncol 2012 Apr;13(4):
¢148—60. Epub 2012 Mar 30.

13: Appropriate chemotherapy and HER2-targeted
therapy

13a

[150] Effects of chemotherapy and hormonal therapy for early breast
cancer on recurrence and 15-year survival: an overview of the
randomised trials. Early Breast Cancer Trialists’ Collaborative
Group (EBCTCG). Lancet 2005;365(9472):1687—717.

[151] Senkus E, Kyriakides S, Ohno S, et al. Primary breast cancer:
ESMO clinical practice guidelines for diagnosis, treatment and
follow-up national comprehensive cancer network guidelines
version 3.2015. Invasive breast cancer. Ann Oncol 2015;
26(Suppl. 5):v8—30.

13b


http://refhub.elsevier.com/S0959-8049(17)31219-4/sref124
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref124
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref124
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref124
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref124
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref125
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref125
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref125
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref125
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref125
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref125
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref126
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref126
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref126
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref126
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref127
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref127
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref127
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref127
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref127
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref128
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref128
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref128
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref128
http://dx.doi.org/10.1200/JCO.2013.53.3935
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref130
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref130
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref130
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref130
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref130
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref131
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref131
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref131
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref131
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref131
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref131
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref132
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref132
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref132
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref132
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref132
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref133
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref133
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref133
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref133
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref133
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref134
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref134
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref134
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref134
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref134
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref134
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref135
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref135
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref135
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref135
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref136
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref136
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref136
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref136
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref136
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref137
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref137
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref137
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref137
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref137
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref138
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref138
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref138
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref138
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref138
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref139
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref139
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref139
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref140
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref140
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref140
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref140
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref140
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref140
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref140
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref141
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref141
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref141
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref141
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref141
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref142
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref142
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref142
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref142
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref142
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref143
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref143
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref143
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref143
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref144
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref144
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref144
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref144
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref144
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref144
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref144
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref145
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref145
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref145
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref145
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref145
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref146
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref146
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref146
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref146
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref146
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref146
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref146
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref147
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref147
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref147
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref148
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref148
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref148
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref148
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref149
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref149
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref149
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref149
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref149
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref149
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref149
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref150
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref150
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref150
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref150
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref150
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref151
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref151
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref151
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref151
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref151
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref151

[152]

[153]

[154]

[155]

[156]

13¢

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

13d

[165]

L. Biganzoli et al. | European Journal of Cancer 86 (2017) 59—81 79

Smith I, Procter M, Gelber RD, et al. 2-year follow-up of trastu-
zumab after adjuvant chemotherapy in HER2-positive breast can-
cer: a randomised controlled trial. Lancet 2007;369(9555):29—36.
Romond EH, Perez EA, Bryant J, et al. Trastuzumab plus
adjuvant chemotherapy for operable HER2-positive breast
cancer. N Engl J Med 2005;353(16):1673—84.

Joensuu H, Kellokumpu-Lehtinen PL, Bono P, et al. Adjuvant
docetaxel or vinorelbine with or without trastuzumab for breast
cancer. N Engl J] Med 2006;354(8):809—20.

Slamon D, Eiermann W, Robert N, et al. Phase I1I trial comparing
AC-T with AC-TH and with TCH in the adjuvant treatment of
HER2 positive early breast cancer patients: second interim efficacy
analysis. SABCS 2006. National Comprehensive Cancer Network
Guidelines version 3.2015. Invasive breast cancer.

Senkus E, Kyriakides S, Ohno S, et al. Primary breast cancer:
ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up. Ann Oncol 2015;26(Suppl. 5):v8—30.

Buzdar AU, Ibrahim NK, Francis D, et al. Significantly higher
pathologic complete remission rate after neoadjuvant therapy with
trastuzumab, paclitaxel, and epirubicin chemotherapy: results of a
randomized trial in human epidermal growth factor receptor 2-
positive operable breast cancer. J Clin Oncol 2005;23:3676—85.
Buzdar AU, Valero V, Ibrahim NK, et al. Neoadjuvant therapy
with paclitaxel followed by S5-fluorouracil, epirubicin, and
cyclophosphamide chemotherapy and concurrent trastuzumab
in human epidermal growth factor receptor 2-positive operable
breast cancer: an update of the initial randomized study popu-
lation and data of additional patients treated with the same
regimen. Clin Cancer Res 2007;13:228—33.

Gianni L, Eiermann W, Semiglazov V, et al. Neoadjuvant
chemotherapy with trastuzumab followed by adjuvant trastu-
zumab versus neoadjuvant chemotherapy alone, in patients with
HER2-positive locally advanced breast cancer (the NOAH trial)
a randomized controlled superiority trial with a parallel HER2-
negative cohort. Lancet 2010;375:377—84.

Gianni L, Eiermann W, Semiglazov V, et al. Neoadjuvant and
adjuvant trastuzumab in patients with HER2-positive locally
advanced breast cancer (NOAH): follow-up of a randomised
controlled superiority trial with a parallel HER2-negative
cohort. Lancet Oncol 2014;15:640—7.

Untch M, Rezai M, Loibl S, et al. Neoadjuvant treatment with
trastuzumab in HER2-positive breast cancer: results from the
Gepar Quattro study. J Clin Oncol 2010;28:2024—31.

Untch M, Fasching PA, Konecny GE, et al. Pathologic complete
response after neoadjuvant chemotherapy plus trastuzumab
predicts favorable survival in human epidermal growth factor
receptor 2-overexpressing breast cancer: results from the
TECHNO trial of the AGO and GBG study groups. J Clin
Oncol 2011;29:3351—7.

Buzdar AU, Suman VJ, Meric-Bernstam F, et al. Fluorouracil,
epirubicin, and cyclophosphamide (FEC-75) followed by pacli-
taxel plus trastuzumab versus paclitaxel plus trastuzumab fol-
lowed by FEC-75 plus trastuzumab as neoadjuvant treatment
for patients with HER2-positive breast cancer (Z1041): a rand-
omised, controlled, phase 3 trial. Lancet Oncol 2013 Dec;14(13):
1317-25.

Cortazar P, Zhang L, Untch M, et al. Pathological complete
response and long-term clinical benefit in breast cancer: the
CTNeoBC pooled analysis. Lancet 2014 Feb 13. pii: S0140-
6736(13) 62422—62428.

Dawood S, Merajver SD, Viens P, et al. International expert
panel on inflammatory breast cancer: consensus statement for
standardized diagnosis and treatment. Ann Oncol 2011 Mar;
22(3):515—-23.

[166]

[167]

[168]

Cristofanilli M, Gonzalez-Angulo AM, Buzdar AU, Kau SW,
Frye DK, Hortobagyi GN. Paclitaxel improves the prognosis in
estrogen receptor negative inflammatory breast cancer: the M.
D. Anderson Cancer Center experience. Clin Breast Cancer 2004
Feb;4(6):415-9.

Gianni L, Eiermann W, Semiglazov V, et al. Neoadjuvant
chemotherapy with trastuzumab followed by adjuvant trastu-
zumab versus neoadjuvant chemotherapy alone, in patients with
HER2-positive locally advanced breast cancer (the NOAH trial):
a randomised controlled superiority trial with a parallel HER2-
negative cohort. Lancet 2010;375(9712):377—84.

Herold CI, Marcom PK. Primary systemic therapy in breast
cancer: past lessons and new approaches. Cancer Invest 2008;
26(10):1052—9.

14: Appropriate staging procedure

14a

[169]

[170]

[171]

[172]

[173]

[174]

[175]

[176]

[177]

[178]

[179]

[180]

Groheux D, Hindie E. Breast cancer staging: to which women
I8FDG-PET/CT should be offered? J Nucl Med 2015 Jun 4. pii:
jnumed.115.160945.

Hahn EE, Tang T, Lee JS, Munoz-Plaza C, Adesina JO, Shen E,
et al. Use of imaging for staging of early-stage breast cancer in
two integrated health care systems: adherence with a choosing
wisely recommendation. J Oncol Pract 2015 May;11(3):¢320—8.
Riedl CC, Slobod E, Jochelson M, Morrow M, Goldman DA,
Gonen M, et al. Retrospective analysis of 18F-FDG PET/CT for
staging asymptomatic breast cancer patients younger than 40 years.
J Nucl Med 2014 Oct;55(10):1578—83. http://dx.doi.org/10.2967/}-
numed.114.143297. Epub 2014 Sep 11. PubMed PMID: 25214641;
PubMed Central PMCID: PMC4414239.

Riegger C, Herrmann J, Nagarajah J, Hecktor J, Kuemmel S,
Otterbach F, et al. Whole-body FDG PET/CT is more accurate
than conventional imaging for staging primary breast cancer
patients. Eur J Nucl Med Mol Imaging 2012 May;39(5):852—63.
Koolen BB, Vrancken Peeters MJ, Aukema TS, Vogel WV,
Oldenburg HS, van der Hage JA, et al. 18F-FDG PET/CT as a
staging procedure in primary stage II and III breast: comparison
with conventional imaging techniques. Breast Cancer Res Treat
2012 Jan;131(1):117-26.

Brothers JM, Kidwell KM, Brown RK, Henry NL. Incidental
radiologic findings at breast cancer diagnosis and likelihood of
disease recurrence. Breast Cancer Res Treat 2016 Jan;155(2):
395—403.

Rusch P, Hoffmann O, Stickelmann AL, Bohmer S, Gitje R,
Kriiger KG, et al. Distant metastasis detected by routine staging
in breast cancer patients participating in the national German
screening programme:consequences for clinical practice.
Springerplus 2016 Jul 7;5(1):1010.

Chagpar A, Babiera G, Aguirre J, Caropreso P, Hughes T,
American College of Surgeons Communities. Variation in met-
astatic workup for patients with invasive breast cancer. Am J
Surg 2015 Dec;210(6):1147—54.

Louie RJ, Tonneson JE, Gowarty M, Goodney PP, Barth Jr RJ,
Rosenkranz KM. Complete blood counts, liver function tests,
and chest x-rays as routine screening in early-stage breast cancer:
value added or just cost? Breast Cancer Res Treat 2015 Nov;
154(1):99—103.

Linkugel A, Margenthaler J, Dull B, Cyr A. Staging studies have
limited utility for newly diagnosed stage I—II breast cancer. J
Surg Res 2015 Jun 1;196(1):33-8.

Brennan ME, Houssami N. Evaluation of the evidence on staging
imaging for detection of asymptomatic distant metastases in newly
diagnosed breast cancer. Breast 2012 Apr;21(2):112—23.

Tanaka S, Sato N, Fujioka H, Takahashi Y, Kimura K,
Iwamoto M, et al. Use of contrast-enhanced computed


http://refhub.elsevier.com/S0959-8049(17)31219-4/sref152
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref152
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref152
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref152
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref153
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref153
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref153
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref153
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref154
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref154
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref154
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref154
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref155
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref155
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref155
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref155
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref155
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref156
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref156
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref156
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref156
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref157
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref157
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref157
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref157
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref157
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref157
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref158
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref158
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref158
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref158
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref158
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref158
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref158
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref158
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref159
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref159
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref159
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref159
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref159
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref159
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref159
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref160
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref160
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref160
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref160
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref160
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref160
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref161
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref161
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref161
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref161
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref162
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref162
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref162
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref162
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref162
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref162
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref162
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref163
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref163
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref163
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref163
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref163
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref163
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref163
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref163
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref164
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref164
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref164
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref164
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref164
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref165
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref165
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref165
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref165
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref165
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref166
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref166
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref166
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref166
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref166
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref166
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref167
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref167
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref167
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref167
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref167
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref167
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref167
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref168
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref168
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref168
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref168
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref169
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref169
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref169
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref170
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref170
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref170
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref170
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref170
http://dx.doi.org/10.2967/jnumed.114.143297
http://dx.doi.org/10.2967/jnumed.114.143297
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref172
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref172
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref172
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref172
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref172
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref173
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref173
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref173
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref173
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref173
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref173
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref174
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref174
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref174
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref174
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref174
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref175
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref175
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref175
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref175
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref175
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref176
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref176
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref176
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref176
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref176
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref177
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref177
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref177
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref177
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref177
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref177
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref178
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref178
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref178
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref178
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref178
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref179
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref179
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref179
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref179
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref180
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref180

80 L. Biganzoli et al. | European Journal of Cancer 86 (2017) 59—81

tomography in clinical staging of asymptomatic breast cancer
patients to detect asymptomatic distant metastases. Oncol Lett
2012 Apr 1;3(4):772—6.

[181] Han D, Hogeveen S, Sweet Goldstein M, George R, Brezden-
Masley C, Hoch J. Is knowledge translation adequate? A
quality assurance study of staging investigations in early stage
breast cancer patients. Breast Cancer Res Treat 2012 Feb;
132(1):1-7.

[182] Kim H, Han W, Moon HG, Min J, Ahn SK, Kim TY, et al. The
value of preoperative staging chest computed tomography to
detect asymptomatic lung and liver metastasis in patients with
primary breast carcinoma. Breast Cancer Res Treat 2011 Apr;
126(3):637—41.

[183] Barrett T, Bowden DJ, Greenberg DC, Brown CH, Wishart GC,
Britton PD. Radiological staging in breast cancer: which
asymptomatic patients to image and how. Br J Cancer 2009 Nov
3;101(9):1522—8.

[184] Miiller D, Koéhler G, Ohlinger R. Staging procedures in primary
breast cancer. Anticancer Res 2008 Jul—Aug;28(4C):2397—400.

14b

[185] Koolen BB, Vrancken Peeters MJ, Aukema TS, Vogel WV,
Oldenburg HS, van der Hage JA, et al. 18F-FDG PET/CT as a
staging procedure in primary stage Il and III breast cancer:
comparison with conventional imaging techniques. Breast Can-
cer Res Treat 2012 Jan;131(1):117-26.

[186] Aukema TS, Straver ME, Pecters MJ, Russell NS, Gilhuijs KG,
Vogel WV, et al. Detection of extra-axillary lymph node
involvement with FDG PET/CT in patients with stage II-III
breast cancer. Eur J Cancer 2010 Dec;46(18):3205—10.

[187] Brennan ME, Houssami N. Evaluation of the evidence on staging
imaging for detection of asymptomatic distant metastases in newly
diagnosed breast cancer. Breast 2012 Apr;21(2):112—23.

15: Perform appropriate follow up

15a

[188] Khatcheressian James L, Hurley Patricia, Bantug Elissa,
Esserman Laura J, Grunfeld Eva, Halberg Francine, et al.
Davidson breast cancer follow-up and management after pri-
mary treatment: American society of clinical oncology clinical
practice guideline update. J Clin Oncol 2013 Mar 1;31(7):961-5.

[189] NCCN Clinical Practice Guidelines in Oncology (NCCN
Guidelines) Breast Cancer. Version 1.2016 —NCCN.org.

[190] Senkus E, Kyriakides S, Penault-Llorca F, Poortmans P,
Thompson A, Zackrisson S, et al. Primary breast cancer: ESMO
clinical practice guidelines for diagnosis, treatment and follow-
up. ESMO Guidelines Working Group. Ann Oncol 2013 Oct;
24(Suppl. 6):vi7—23.

[191] Early and locally advanced breast cancer: diagnosis and treat-
ment National Institute for Clinical Excellence (NICE) Guide-
lines (CG80). February 2009.

[192] Weinstock C, Campassi C, Goloubeva O, Wooten K,
Kesmodel S, Bellevance E, et al. Breast magnetic resonance
imaging (MRI) surveillance in breast cancer survivors. Spring-
erplus 2015 Aug 28;4:459.

[193] Jochelson M, Hayes DF, Ganz PA. Surveillance and monitoring
in breast cancer survivors: maximizing benefit and minimizing
harm. Am Soc Clin Oncol Educ Book 2013.

[194] Flowers CI, Mooney BP, Drukteinis JS. Clinical and imaging
surveillance following breast cancer diagnosis. Am Soc Clin
Oncol Educ Book 2012:59—64.

[195] Tsoi D, Holloway C, Bordeleau L, Brezden-Masley C, Causer P,
Warner E. Willingness of breast cancer survivors to participate
in a randomized controlled trial of digital mammography with or

without MRI as breast cancer surveillance: a feasibility study.
Breast 2011 Feb;20(1):96—8.

[196] Paszat L, Sutradhar R, Grunfeld E, Gainford C, Benk V,
Bondy S, et al. Outcomes of surveillance mammography after
treatment of primary breast cancer: a population-based case
series. Breast Cancer Res Treat 2009 Mar;114(1):169—78.

[197] Khatcheressian J, Swainey C. Breast cancer follow-up in the
adjuvant setting. Curr Oncol Rep 2008 Jan;10(1):38—46.

[198] Hayes DF. Clinical practice. Follow up of patients with early
breast cancer. N Engl J Med 2007;356:2505—13.

[199] GIVIO Investigators. Impact of follow-up and testing on survival
and health-related quality of life in breast cancer patients: a multi-
center randomized controlled trial. JAMA 1994;271:1587—93.

[200] Rosselli Del Turco M, Palli D, Cariddi A, et al. Intensive diag-
nostic follow-up after treatment of primary breast cancer: a
randomized trial. JAMA 1994;271:1593—7.

[201] Kokko R, Hakama M, Holli K. Follow-up cost of breast cancer
patients with localized disease after primary treatment: a ran-
domized trial. Breast Cancer Res Treat 2005;93:255—60.

[202] Rojas MP, Telaro E, Russo A, et al. Follow-up strategies for
women treated for early breast cancer. Cochrane Database Syst
Rev 2005:CD001768.

15b

[203] van Dam PA, Verkinderen L, Hauspy J, Vermeulen P, Dirix L,
Huizing M, et al. Benchmarking and audit of breast units improves
quality of care. Facts Views Vis Obgyn 2013;5(1):26—32. Review.

[204] Ogilvy M, Kollias J. Operating principles for running a clinical
quality registry: are they feasible? ANZ J Surg 2012 Nov;82(11):
832—7.

[205] Ooi CW, Campbell ID, Kollias J, de Silva P. National breast
cancer audit: overview of invasive breast cancer in New Zealand.
N Z Med J 2012 Aug 10;125(1359):7—16. PubMed PMID:
22932509.

[206] Veerbeek L, van der Geest L, Wouters M, Guicherit O, Does-
den Heijer A, Nortier J, et al. Enhancing the quality of care for
patients with breast cancer: seven years of experience with a
Dutch auditing system. Eur J Surg Oncol 2011 Aug;37(8):714—8.

[207] Wilcoxon H, Luxford K, Saunders C, Peterson J, Zorbas H,
National Breast and Ovarian Cancer Centre’s Multidisciplinary
Care Audit Steering Committee. Multidisciplinary cancer care in
Australia: a national audit highlights gaps in care and medico-
legal risk for clinicians. Asia Pac J Clin Oncol 2011.

16: Availability of nurse counselling

16a—16b

[208] Mahon SM, editor. Site specific cancer series. Breast Cancer.
ONS; 2007.

[209] Cruickshank S, Kennedy C, Lockhart K, Dosser I, Dallas L.
Specialist breast care nurses for supportive care of women with
breast cancer. Cochrane Database Syst Rev 2008 Jan 23;(1):
CD005634.

[210] Luctkar-Flude M, Aiken A, McColl MA, Tranmer J. A compre-
hensive framework and key guideline recommendations for the
provision of evidence-based breast cancer survivorship care within
the primary care setting. Fam Pract 2015 Apr;32(2):129—40.

[211] Tho PC, Ang E. The effectiveness of patient navigation pro-
grams for adult cancer patients undergoing treatment: a sys-
tematic review. JBI Database Syst Rev Implement Rep 2016
Feb;14(2):295-321.

17: The availability of data manager

[212] Wilson ARM, Marotti L, Bianchi S, et al. The requirements of a
specialist breast centre. Eur J Cancer 2013;49:3579—87.


http://refhub.elsevier.com/S0959-8049(17)31219-4/sref180
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref180
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref180
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref180
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref181
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref181
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref181
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref181
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref181
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref181
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref182
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref182
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref182
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref182
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref182
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref182
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref183
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref183
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref183
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref183
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref183
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref184
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref184
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref184
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref184
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref185
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref185
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref185
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref185
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref185
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref185
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref186
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref186
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref186
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref186
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref186
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref186
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref187
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref187
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref187
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref187
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref188
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref188
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref188
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref188
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref188
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref188
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref190
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref190
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref190
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref190
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref190
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref190
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref191
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref191
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref191
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref192
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref192
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref192
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref192
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref193
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref193
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref193
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref194
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref194
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref194
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref194
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref195
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref195
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref195
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref195
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref195
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref195
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref196
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref196
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref196
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref196
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref196
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref197
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref197
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref197
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref198
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref198
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref198
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref199
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref199
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref199
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref199
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref200
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref200
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref200
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref200
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref201
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref201
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref201
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref201
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref202
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref202
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref202
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref203
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref203
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref203
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref203
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref204
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref204
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref204
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref204
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref206
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref206
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref206
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref206
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref206
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref207
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref207
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref207
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref207
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref207
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref208
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref208
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref209
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref209
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref209
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref209
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref210
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref210
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref210
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref210
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref210
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref211
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref211
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref211
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref211
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref211
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref212
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref212
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref212

L. Biganzoli et al. | European Journal of Cancer 86 (2017) 59—81 81

Conclusion

[213] www.breastcentrecertification.comwww.
breastcentrecertification.com.

[214] http://ecibe.jre.ec.europa.cu/homehttp:/ecibe.jre.ec.europa.eu/
home.

[215] www.hullccg.nhs.ukwww.hullccg.nhs.uk.

[216] Cardoso F, Cataliotti L, Costa A, Knox S, Marotti L,
Rutgers E, et al. European breast cancer conference manifesto
on breast centres/units. Eur J Cancer 2017;72:244—50.

[217] van Bommel AC, Spronk PE, Vrancken Peeters MT, Jager A,
Lobbes M, Maduro JH, et al., NABON Breast Cancer Audit.
Clinical auditing as an instrument for quality improvement in
breast cancer care in The Netherlands: the national NABON

[218]

[219]

Breast Cancer Audit. J Surg Oncol 2017 Mar;115(3):243—9. http:
/ldx.doi.org/10.1002/js0.24516. Epub 2016 Nov 25.

Kowalski C, Ferencz J, Brucker SY, Kreienberg R,
Wesselmann S. Quality of care in breast cancer centers: results of
benchmarking by the German Cancer Society and German So-
ciety for Breast Diseases. Breast 2015 Apr;24(2):118—23. http:
/ldx.doi.org/10.1016/j.breast.2014.11.014. Epub 2014 Dec 13.
Ong WL, Schouwenburg MG, van Bommel ACM, Stowell C,
Allison KH, Benn KE, et al. A standard set of value-based pa-
tient-centered outcomes for breast cancer: the International
Consortium for Health Outcomes Measurement (ICHOM)
Initiative. JAMA Oncol 2017 May 1;3(5):677—85. http:
/ldx.doi.org/10.1001/jamaoncol.2016.4851.


http://www.breastcentrecertification.com
http://ecibc.jrc.ec.europa.eu/home
http://www.hullccg.nhs.uk
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref216
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref216
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref216
http://refhub.elsevier.com/S0959-8049(17)31219-4/sref216
http://dx.doi.org/10.1002/jso.24516
http://dx.doi.org/10.1002/jso.24516
http://dx.doi.org/10.1016/j.breast.2014.11.014
http://dx.doi.org/10.1016/j.breast.2014.11.014
http://dx.doi.org/10.1001/jamaoncol.2016.4851
http://dx.doi.org/10.1001/jamaoncol.2016.4851

	Quality indicators in breast cancer care: An update from the EUSOMA working group
	Introduction
	Methods
	Quality indicators on diagnosis
	Quality indicators on surgery and loco-regional treatment
	Surgery and local control
	Radiation therapy (RT) and local control
	Surgery and quality of life
	Systemic treatment
	Staging, counselling, follow-up and rehabilitation


	Conclusion
	Conflict of interest statement
	Acknowledgments
	References
	Introduction
	1: Completeness of clinical and imaging diagnostic workup
	2: Specificity of diagnostic procedures (B/M ratio)
	3: Preoperative diagnosis
	4: Completeness of prognostic/predictive characterisation
	5: Waiting time
	6: MRI availability
	7: Genetic counselling availability
	8: Multidisciplinary discussion
	9: Appropriate surgical approach
	10: Postoperative RT
	11: Avoidance of overtreatment
	12: Appropriate endocrine therapy
	13: Appropriate chemotherapy and HER2-targeted therapy
	14: Appropriate staging procedure
	15: Perform appropriate follow up
	16: Availability of nurse counselling
	17: The availability of data manager
	Conclusion



