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Chapter 1 — Epidemiology, risk factors

1.1 Epidemiology of Breast Cancer

Breast cancer is the most common form of malignancy in women and since the incidence of
the disease rises steeply with age, the number of breast cancer registrations worldwide
continues to rise with the increasing age of the population. In the UK nearly 50,000 new
breast cancers in women are diagnosed each year and 12,000 will die of the disease, which
is the second most common cause of death from cancer in women. However almost 80% of
women diagnosed with breast cancer will be alive 10 years later. The incidence of breast
cancer rises sharply with age and the age-specific rate continues to rise indefinitely (Figure
1). Furthermore the age-specific incidence rates continue to rise over time. This trend is
probably related to demographic changes in the female population with an increase in many
of the risk factors considered below.

Average number of new cases of breast cancer per year and age-specific incidence rates per
100,000 population. Source: Cancer Research UK (2014)*

Figure 1 - Breast Cancer incidence UK 2009-2011
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In the UK 20% of breast cancers in the UK were diagnosed in the NHS Breast Screening
Programme which was opened in 1988 but this proportion has now risen to over 30%.
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Breast screening is further considered in Chapter 3 but in common with most countries the
introduction of breast cancer screening has led to an additional increase in incidence?.
However although the number of deaths from breast cancer has risen commensurately with
the incidence, Peto and colleagues® were perhaps the first to point out that from the late
1980’s breast cancer mortality in the UK and USA had fallen 25% by the year 2000. They
argued that the reason for this precipitous fall in mortality in both countries was likely to be
multi-factorial but largely centred on the changes in the diagnosis and treatment of breast
cancer.

Figure 2 - Breast cancer mortality per 100,000 population 1950-2000 UK and USA
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1.2 Risk factors for breast cancer

The main risk factors for the development of breast cancer, apart from age and family
history, concern the length of time that women are exposed to the effects of oestrogens.
Five of the eight factors considered by the Million Women Study Collaborators* are
oestrogen related: age at menarche; parity; age at first birth; age at menopause and
hormone replacement therapy. The three other contributing factors are family history,
alcohol consumption and Body Mass Index (BMI). Excess weight is only a significant risk
factor in postmenopausal women and paradoxically, height is a risk factor in young women?®.
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Of the several other risk factors that have been considered, increased breast density on
mammography?® is likely to be related to oestrogen exposure and benign breast disease is
related to cellular atypia as in atypical ductal hyperplasia’. Diet®1°, physical exercise!*?and
smoking!®>!* have been extensively investigated but any attributable risks remain
controversial.

lonising radiation is a known but now rare risk for the subsequent development of breast
cancer, exemplified by radiological screening for pulmonary tuberculosis®® and mantle
radiotherapy for Hodgkin’s disease'® especially in young women. Digoxin'’ has recently
been associated with an increased risk of breast cancer and metformin'® is known to have a
protective effect.

1.3 Ethnicity

Breast Cancer is less common in Japan'® and in much of the developing world although
there is a rising trend due to changes in life-style and life expectancy. The incidence in Black
and Asian women in the UK is lower than in the white population but this may be largely
explained by differences in known risk factors rather than in true ethnic factors®
Nevertheless when women of non-white ethnicity develop breast cancer this tends to have
a worse prognosis?t23,

1.4 Clinical Management of Breast Cancer

For a newly presenting patient with possible breast cancer the clinician will wish to establish
a histological diagnosis by carrying out a core biopsy at an early stage in order that the
recommendations for treatment can be considered by the Multi-Disciplinary Team (MDT) in
a timely manner. The clinician will then be in a better position to discuss the diagnosis, the
outlook and the treatment options with the patient before any surgery is carried out. The
MDT will normally be attended on a weekly or even twice weekly basis by an oncologist, a
pathologist, a radiologist, a surgeon or breast physician, a breast specialist nurse and a data
manager. These specialists will all have a dedicated practice in breast cancer and where
appropriate will have access to reconstructive surgery and genetic, psychological, geriatric
and palliative care advice. The clinician will wish to establish the extent of the disease in the
breast and axilla and if there is any suspicion, to exclude metastatic disease. The histology
will reveal the tumour type and grade, the oestrogen and progesterone receptor (ER/PR)
and Human Epidermal Growth Factor Receptor 2 (Her2) receptor status. If the tumour is
locally advanced or has particularly unfavourable features on histology such as a Triple
Negative (ER/PR/Her2 -ve) tumour, this may lead the MDT to advise neoadjuvant therapy
with chemotherapy.
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1.5 Surgical options

The axilla will usually be assessed by ultrasound examination and, if the nodes are
suspicious of secondary disease, a needle or core biopsy will be taken. The most
appropriate management of the minimally node positive axilla is currently uncertain and
this is further discussed in Section 4.15. Unless conservative surgery is contraindicated by a
large or multifocal tumour, a wide local excision to clear margins will be advised with post-
operative radiotherapy. There has been uncertainty as to what constitutes a ‘clear margin’
with some centres requiring 1cm between the tumour and the inked margin which many
clinicians felt was excessive and which has resulted in re-excision rates of 20-25%. However
there has recently been a definitive statement from The American Society of Clinical
Oncologists (ASCO) which is a highly influential body worldwide, that no ink on the tumour
(a minimal clearance) should be the new standard of care?4, which will hopefully lead to a
change in clinical practice. If a mastectomy is indicated the patient should be offered a
reconstruction, which can be immediate unless post-operative radiotherapy is likely. There
is concern that when radiotherapy is given after a breast reconstruction that the long-term
cosmetic outcome is disadvantaged, especially when an implant has been inserted.

Subsequent examination of the resected tumour will give further information such as the
presence of lymphovascular invasion, the invasive tumour size and the resection margins.
Increasingly genomic tests such as the 21 gene signature Oncotype DX% or more recently a
70 gene profile are being used to tailor adjuvant treatment by genomic profiling. Adjuvant
hormone therapy would normally be advised for ER+ve tumours, usually with an aromatase
inhibitor?® or for Her 2 positive tumours with a monoclonal antibody, trastuzumab
(Herceptin)?’. The potential advantage of adjuvant chemotherapy will often be assessed
with a prediction tool such as Adjuvant! Online, although this may not be accurate in older
women?8, or sometimes with Predict?® which is modelled on a population of patients in the
UK.

The difficulties of communicating this information and the alternative of primary endocrine
therapy to an elderly woman in a holistic setting are not inconsiderable and are further
considered in the Discussion section (5.10).
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Chapter 2 — Tamoxifen in the older woman

2.1 Introduction

This chapter presents a brief historical perspective of the main treatment strategies for
breast cancer. This chapter also presents two completed studies, a clinical trial with
subsequent long-term follow-up which investigates the role of tamoxifen in older women
with breast cancer, on outcomes of survival and quality of life. The contribution of these
studies to the broader evidence base is considered.

2.2 Hormone Therapy

The first indication that the outcome of advanced breast cancer could be improved by
hormone manipulation came from Beatson in 1896 who achieved an objective remission of
locally advanced disease in three women from bilateral oophorectomy without knowledge
of the endocrine mechanism3°. However it was many years later that the value of ovarian
ablation in the management of breast cancer was recognised. The discovery of sex
hormones led Haddow to give stilboestrol (an oestrogen) to women with advanced breast
cancer3! and subsequently for the UK Christie group3? and the Scandinavian group3? in the
1960’s to trial adjuvant ovarian ablation with radiotherapy in early breast cancer with
limited success. However the subsequent overview of all randomised trials of ovarian
ablation3* by the Early Breast Cancer Trialists’ Collaborative Group (EBCTCG) left no doubt as
to the value of the intervention.

2.3 Surgery

The effective surgical treatment of early breast cancer only became a real option with the
advent of general anaesthesia but it was William Halsted of Baltimore who pioneered
radical mastectomy for the cure of the disease®*. However the disappointing late results of
survival from his operations published in 1932 showed that few if any patients had actually
been cured3®. At the same time as this publication, Geoffrey Keynes reported that
conservative surgery for breast cancer with adjuvant radium needles showed similar
outcomes to radical mastectomy, albeit from historical controls3”38. Nevertheless radical
mastectomy remained the accepted standard of care for many years until randomised trials
of conservative surgery with adjuvant radiotherapy showed equivalent outcomes to radical
surgery for early breast cancer340, Historically, the surgical management of early breast
cancer in older women was essentially the same as in younger women within the
constraints of increasing comorbidities and fitness for anaesthesia.
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2.4 Clinical Management

Breast cancer is a multi-faceted disease and the outlook for patients depends on many
factors so that the prognosis for survival, free of recurrent disease may vary between an
essentially normal expectation of life seen with many screen-detected tumours, and an
aggressive cancer which fails to respond to the best efforts of surgeons and oncologists.
The management of breast cancer has changed over time with the advent and increasing
use of adjuvant therapies and more conservative surgery*“*2, which has substantially
improved the outcome for patients®.

The prognosis for recurrence-free survival from breast cancer may be substantially
improved with the use of hormones and radiotherapy %' and with chemotherapy*? but the
extent of local* and axillary disease®, the tumour size, grade, node status*® and hormone
receptor status** also affect the outcome as may the age of the patient and the presence of
comorbid disease or obesity in older women?#”8, However the optimal clinical management
of the patient is crucial to achieving the best outcome in any given clinico-pathological
situation.

2.5 Tamoxifen — early trials

Tamoxifen is an anti-oestrogen, which was first synthesised and developed by ICI (now
AstraZeneca) in the 1960’s. The first clinical trial investigating survival in patients with
advanced breast cancer at the Christie Hospital in 1971 was equivocal*® but a second trial in
1973 was more successful at a higher dose®®. From this time onwards several studies of
tamoxifen (Nolvadex) in various settings were carried out. On the premise that breast
cancer is often a systemic rather than a localised disease, a randomised controlled trial
(RCT) was set up in 1977 of adjuvant tamoxifen for two years versus no further treatment,
all patients having a mastectomy and axillary surgery. This was a multicentre trial run by the
Nolvadex Adjuvant Trial Organisation (NATO) and chaired by Michael Baum at King’s College
Hospital. My role in this trial was to enter all eligible patients from the Breast Clinic at
Ashford Hospital Kent, from trial inception until closure in 1981°!. By four years follow-up,
this trial was already showing an overall survival benefit from adjuvant tamoxifen? and at
six years of follow-up the improvements in disease—free and overall survival were highly
significant®3. This early trial was conducted without knowledge of ER status and the known
benefits were likely to have been underestimated.

Subsequent trials have shown that five years of tamoxifen are superior to two years but that
there is no benefit in patients who are ER negative. A meta-analysis of published RCTs
conducted by the EBCTCG>* found that five years of tamoxifen reduced breast cancer
mortality by one third at up to 14 years follow-up. As was common practice the NATO trial
had an upper age limit of 75 years (although 70 years was more common), with the result
that evidence from most RCTs cannot be extrapolated to older women with any confidence.
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Postscript. Tamoxifen is not a pure anti-oestrogen and does have an agonist effect on the
endometrium, which leads to an excess of endometrial cancers although these are usually
low-grade. To some extent the use of tamoxifen has been overtaken by pure antagonists
such as fulvestrant (Faslodex) and by the aromatase inhibitors such as anastrozole
(Arimidex). Nevertheless, its widespread use is generally considered to be responsible for
much of the reduction in breast cancer mortality over the last 20 years.

2.6 Primary Tamoxifen Therapy

At about the same time that the NATO trial of adjuvant tamoxifen was set up several
uncontrolled, non-randomised studies of tamoxifen as the sole primary treatment for
operable breast cancer in older women were undertaken on the premise that frail elderly
patients with significant morbidity might be spared an operation. The results from these
relatively small pilot studies showed that approximately one third of patients had a
complete remission and a further one third had static disease. All the reported studies gave
a positive recommendation for use of primary tamoxifen therapy in elderly women>>->° with
one exception®®. However, Bradbeer recommended that an accurate assessment of the role
of tamoxifen in older women warranted investigation within a rigorous RCT*’.

2.7 Need for clinical trials

There have been many changes in the management of breast cancer over the last forty
years but the RCT was introduced to surgical practice at a relatively early stage®6%62, |t
gradually became accepted that for any change in current clinical practice, evidence from
rigorously conducted clinical trials should take precedence over guidance based on the
consensus of expert opinion®3.

2.8 Study 1 (Appendix 1)

Breast cancer in elderly women: a Cancer Research Campaign trial comparing
treatment with tamoxifen and optimal surgery with tamoxifen alone. Bates
T, Riley DL, Houghton J, Fallowfield L, Baum M. BrJ Surg 1991; 78: 591-4.

It was in the above setting of uncertainty in the use of tamoxifen as a sole treatment
strategy that three RCTs of primary tamoxifen therapy for operable breast cancer in older
women were set up in the 1980’s in the UK, at St George’s, at Nottingham and the present
multicentre Cancer Research Campaign (CRC)®! study centred at King’s College Hospital,
London.

The Trials at Nottingham® and St George’s® both compared surgery alone with tamoxifen
alone but at about the same time, it was felt that there was an ethical difficulty in
withholding tamoxifen from one group of patients in view of the mounting evidence of
benefit from primary endocrine therapy. As principal investigator and in collaboration with
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Michael Baum at the CRC Unit, | therefore set up a multicentre RCT to compare tamoxifen
alone with tamoxifen together with optimal surgery in women over the age of 70 with
operable breast cancer®.

2.9 Interim Results

An interim analysis of this trial was reported on 354 women®!. The extent of surgery was at
the discretion of the individual surgeon and the majority of women (77%) had a wide local
excision rather than mastectomy. Post-operative radiotherapy was not included in the
protocol and although this led to a high local recurrence rate (17%) in those patients having
breast conservation, in those randomised to tamoxifen-alone a change of management due
to progressive disease was significantly more frequent. The results of this trial indicated that
for the first change of management there was an excess of local treatment failure in the
conservatively treated patients on tamoxifen alone compared with the surgically treated
patients (n=64 vs. n=33). This led to further surgery in 35 vs 15 patients respectively
(p<0.001). Figure 1 of the published document in Appendix 1 shows that most changes of
management occurred in the first 12 months from randomisation.

2.10 Other key findings from Study 1

Quality of Life Evaluation: Postoperative quality of life was assessed by the General Health
Questionnaire 28 (GHQ-28) at one year after treatment. There was no difference in the
quality of life between the two arms in this trial.

Tumour Response: Of those patients receiving tamoxifen alone, the best ever tumour
response was complete remission in one third and a partial remission or no change in
almost two thirds. However 12% of patients in this group had tumour progression at six
months and 6% at the best ever assessment. Ten patients in the surgically treated group did
not undergo surgery, eight because they declined an operation post randomisation.

Interim Conclusion: Analysis was by intention to treat®! and showed no difference in survival
at three years. It was therefore concluded that there was no disadvantage to initial primary
treatment with tamoxifen-alone although 20% of women eventually progressed to surgery.

2.11 Other UK tamoxifen trials

The other two UK tamoxifen trials found no differences in overall survival at a median
follow-up of two® or three years®>. However these trials came to different conclusions: that
tamoxifen® or an untested combination of mastectomy plus tamoxifen® was the best
option. The Nottingham group subsequently carried out a second trial confined to patients
who were ER-positive®®. Although this reduced tumour progression on tamoxifen-alone
from 26% in the first trial to 3% there was no difference in overall survival compared with
surgery alone at five years. It should be noted that ER status was not taken into account in
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the early trials since the test was not widely available at that time but the proportion of ER
positive cases rises with age as does the level of oestrogen receptor expression®”.

2.12 Study 2 (Appendix 2)

Late follow-up of a randomised trial of surgery plus tamoxifen versus
tamoxifen alone in women over 70 with operable breast cancer. Fennessy M,
Bates T, MacRae K, Riley D, Houghton J, Baum M. Late follow-up of a
randomised trial of surgery plus tamoxifen versus tamoxifen alone in women
over 70 with operable breast cancer. Br J Surg 2004; 91: 699-704

In view of the short three year follow-up of our CRC study it was decided to carry out a late
review of overall survival at a median of 12.7 years®®. A final analysis was undertaken on the
complete trial dataset where 455 patients from 27 hospitals were randomised between
1984 and 1991. These patients were followed up for a median of 12.7 years. As in the
earlier analysis there was an early and marked separation of the progression-free survival
curves with the maximum event rate now extending to the first two years of follow-up
(Figure 2, Appendix 2%). A total of 40% patients in the tamoxifen alone group had
subsequent surgery for local disease progression. 14 patients randomised to surgery
rejected the allocation and received tamoxifen alone. Three patients allocated to tamoxifen
alone elected to have surgery. Statistical analysis was by intention to treat and not by
treatment received.

Survival analysis. Both the overall and cancer specific survival rates were significantly
prolonged in the surgical group shown in Figure 3 (Figure 3, Appendix 2%8). The survival
curves did not separate for the first three years, which has since led to conjecture as to the
possible cause. The overall mortality was increased in the tamoxifen alone group, Hazard
ratio (HR) 1.29 (95% Cl 1.04, 1.59) and in the cancer specific mortality HR 1.68 (95% CI 1.15,
2.47). ltis possible that there may be a bias in the latter analysis since the tamoxifen alone
group are more likely to have a residual local tumour at the time of death and to be certified
as having died of breast cancer. There was a clinically significant difference in 10 year
survival rates between groups [surgery 37.7% (95% Cl 31.2, 44.2) vs. tamoxifen alone 28.8%
(95% Cl 22.9, 34.8].

18



Figure 3 - Overall mortality in 455 women aged over 70 years with breast cancer
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2.13 Other UK Tamoxifen trials: long-term follow-up

The long-term results of the St George’s®® and Nottingham’® studies were subsequently
published with a median follow-up of six and twelve years respectively. Two European RCT’s
with long term follow-up were published in 20037%72 and although both showed an
increased tumour progression in the tamoxifen-alone group, neither found any difference in
overall survival at seven and ten years respectively. The CRC study is the only RCT to show a
significant overall survival advantage from surgery in addition to tamoxifen in this age

group.

2.14 Strengths of the study

This was the first UK multicentre trial which compared tamoxifen only with tamoxifen and
surgery. The trial was of high methodological quality whereby participants were randomised
using a computer generated randomisation programme and allocation prior to informed

consent and confirmation of eligibility was concealed by a central secretariat within the trial

centre. Recruitment to the trial was good and met the required sample size. Long-term
follow-up was conducted and provided evidence of outcome 12.7 vyears after
randomisation. An additional strength was that the analysis was conducted by intention to

treat.
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2.15 Weaknesses

Participant ER status was not available even in retrospect, so that circa 10-15% of patients
with ER negative tumours were unlikely to have benefitted from tamoxifen>*. Protocol
failure to prescribe post-operative radiotherapy for those patients who had conservative
surgery led to a high level of local recurrence. Furthermore, there was increasing difficulty in
achieving informed consent so that this trial did not include all eligible patients.

2.16 Contribution to wider evidence base

All the randomised tamoxifen trials were included within a Cochrane review and meta-
analysis’3 which found that although the combination of surgery plus tamoxifen gave a
highly significant advantage to progression-free survival, the overall survival advantage did
not reach statistical significance [HR 0.86, 95% ClI 0.73,1.00; p=0.06]. However our CRC
Trial®® is the only RCT to demonstrate a significant overall survival benefit from surgery plus
tamoxifen in the long term and it made a significant contribution to the conclusion of the
meta-analysis and Cochrane review.

The Cochrane review authors nevertheless concluded that primary endocrine therapy
should only be offered to patients who are unfit or refuse surgery’3. [Comment: Inevitably
this begs the question as to how fitness and refusal should best be assessed. These issues
are subsequently considered in the Discussion.]
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Chapter 3 — Variations in management of screen-detected breast
cancer

This chapter presents one paper on the variation in management of screen-detected breast
cancers in women and its contribution as a fore-runner to the present national audit. Issues
relating to screening and management of women by age are considered. Firstly, a brief
introduction to breast screening is presented.

3.1 Breast Screening Programme

The NHS breast screening programme’?, introduced in 1988, was initially offered to women
from the age of 50 to 64 and although this has been extended to age 70 and in some regions
to age 74, older women have always been allowed to self-refer. There has been continuing
controversy over the NHS Breast Screening Programme fuelled by the work of Peter
Gotzsche’ and supported by Michael Baum’®. The main criticisms of the programme are
that the benefits from breast screening have been exaggerated and the harms of over-
diagnosis largely ignored. This situation has been compounded by the failure of the letter of
invitation to screening and the accompanying information leaflet to give an honest account
of the benefits and risks of harm. However, the public anxiety regarding the
appropriateness of the screening programme led to the setting up of an Independent
Review chaired by Sir Michael Marmot in 20132,

3.2 Independent Review: The Marmot Report

Having considered all the available evidence the Review panel found that the six evaluable
estimates of the number of women that needed to be screened in order to save one life
varied between 11377 and 2,0007>. The disparities depended largely on the age groups
considered and the length of follow-up but the panel’s final conclusion lay towards the
smaller number at 180 women that needed to be screened. It was acknowledged that the
risk of over-diagnosis, that a woman may be treated for an invasive or in-situ breast cancer
that would not become apparent in her lifetime was very real and that although the
estimate of that risk was very provisional, their best estimate was that 19% of the cancers
diagnosed during the screening programme were over-diagnosed. The panel concluded that
on the balance of benefit and harm any excess mortality from over-diagnosis would be small
and considerably outweighed by the benefits of treatment. The screening programme
delivers a 20% reduction in breast cancer mortality in the UK and prevents 1,300 breast
cancer deaths a year?.

The panel also concluded that the impact of screening outside the ages 50-69 was very
uncertain and supported the ongoing randomised trials of inviting women aged under 50
and over 70, although the ethics of these trials have been challenged’®. Inevitably criticism
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has not been silenced and for older women in particular the risks of over-diagnosis would
seem to increase with advancing years’”’°%2, On the other hand, screening young women
who are at high risk would seem to have a sound basis®. It is very likely that population
screening for genetic defects will become more common but this has not so far yielded any
major advance8,

3.3 Study 3 (Appendix 3)

Variations in management of small invasive breast cancers detected on
screening in the former South Thames East Region: observational study.
Moritz S, Bates T, Henderson S, Humphreys S, Michell MJ. BMJ 1997; 315:
1266-72

Historically, patients presented to surgeons with a palpable lump in the breast but the
screening programme diagnosed a high proportion of tumours which were impalpable. The
practical problems which this presented only came to light with the introduction of breast
screening. It soon became apparent that there were considerable variations in the
treatment of breast cancer when for the first time there was a move to record the
treatment that each patient received in the expectation that there should be a considerable
degree of uniformity. One of the first hurdles to address was the ownership of the data
which was often regarded as the personal property of individual consultant surgeons who
were not accustomed to being audited and still less to having their judgment questioned.
As the Surgical Coordinator for the former South East Thames Region it became apparent
that to get the agreement of one’s surgical colleagues to release their patient data required
some tact but also a change of culture. This was only the start of the process to try and
achieve some degree of uniformity in the treatment of similar patients.

This paper reports a surgical audit of the management of patients with screen-detected
breast cancer in the South East Region. This was one of the first regional audits to
investigate surgical management of screen-detected breast cancers.

3.4 Key Messages from this study:

e In the South East Thames Region, the mastectomy rate varied between surgeons.
Surgeons with higher caseloads tended to be more conservative, but the wide variation
in clinical practice was not related to caseload.

e The use of adjuvant tamoxifen in postmenopausal women with invasive breast cancer
was high (94%) and the use of adjuvant chemotherapy low (2.5%).

e Adjuvant radiotherapy after conservative surgery was omitted in one in five cases, but
the omission was not related to risk factors for local recurrence.
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e A weekly multidisciplinary meeting is an important safeguard to ensure optimal
treatment, and any MDT should include a radiotherapist or an oncologist. (Now
designated clinical and medical oncologist respectively).

e When benefit has already been clearly established, treatment should be guided by
evidence based protocols and audited by regular site visits.

This early study addressed the variation in operation rates and adjuvant therapy in women
with screen-detected breast cancer. These variations subsequently became apparent with
audits of the management of patients who presented symptomatically®>. These audits
revealed major variations in the management of older women with symptomatic breast
cancer which soon became apparent in screen-detected patients. This is an on-going
problem which is highlighted in the current audit for 2012/20138°.

These age-related and other variations continue to a lesser extent despite the constant
attention and active intervention of an intensive and ongoing national Quality Assurance
Reference Centres (QARC) network which was introduced with the screening programme.

3.5 Strengths

With the advent of the NHS Breast Screening Programme (NHSBSP) consultant breast
surgeons were for the first time required to produce their patient data for audit. They were
expected to meet published Guidelines for the management of screen-detected breast
cancer. The weaknesses of some aspects of the Guidelines then current were identified, in
particular the absence of oncologists from the multi-disciplinary team and the failure to
recommend radiotherapy after conservative surgery. This audit highlighted seemingly
illogical variations in clinical practice between surgeons which did not match the severity of
casemix with the adjuvant treatment.

3.6 Weaknesses

The data quality was not as robust as it would be now but care was taken to ensure that
adjuvant treatment “not given” was correct and not in fact “given but not recorded”. This
has been an on-going problem for the National Screening audit. Although these data had
been presented at the annual regional breast audit meeting several surgeons complained
that they had not given their permission or been consulted. Note the published Conflict of
interest. Although there is now a more general acceptance that patient care should be
monitored and guided by a multi-disciplinary team to agreed standards rather than by an
individual clinician, significant variations in treatment with surgery, radiotherapy and
adjuvant hormone and chemotherapy are still not unusual at both a local and regional
level®®,
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3.7 Overall Contribution
What did this study add?

This Regional audit was a forerunner of the national annual audit of the NHSBSP first
published for 1996/1997 and presented to the Annual Meeting of the Breast Group of BASO
(now the Association of Breast Surgery). This is now an annual event and publication; there
are increasingly prescriptive Key Performance Indicators®. Regional Coordinators with
responsibility for units with outlier data are publicly held to account. The publication of the
Key Messages in the BMJ raised the profile of this study.
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Chapter 4 - Variations in management of symptomatic breast
cancer

4.1 Study 4 (Appendix 4)

Clinical outcome data for symptomatic breast cancer: the breast cancer
clinical outcome measures (BCCOM) Project. Bates T, Kearins O, Monypenny
I, Lagord C, Lawrence G. BrJ Cancer 2009; 101(4): 395-402.

This study® documents the first national audit of the management of breast cancer which
presented symptomatically (as opposed to screen-detected breast cancer). There were
major variations in clinical management with age and in data capture and recording by
Regional Cancer Registries. There were also professional problems in the validation and
release of clinical audit data.

4.2 Background to national data collection

Despite the initial difficulties with data collection for screen-detected breast cancers
referred to in Chapter 3, there was a dedicated computer programme which was funded at
the outset by the NHSBSP in ¢c1988 and data collection was supported by the QARCs.
Although an annual national audit of the screening programme had become well
established by 1998, it became increasingly apparent that it was not possible to audit the
majority of breast cancers (80%) which were not screen-detected but mostly presented to
general practitioners with symptoms. There was no database on which to collect the data
since an early database initially funded by industry collapsed. In 2000 the Association of
Breast Surgery (ABS) started a national data collection for symptomatic breast cancer, but
this depended on the enthusiasm of units with good independent databases and was
unfunded, with the result that only a third of the estimated cases were documented.

Involvement of the Cancer Registries. In 2003 there was a move to use the Regional Cancer
Registries as the primary resource for symptomatic breast cancer data but it became
apparent that written permission of individual clinicians was required for the release of
identifiable patient data and that anonymised data might be difficult to process. There was
also concern that data held by some Registries might be less than complete or accurate.

Surrogate Key Performance Indicators: The outcome of suboptimal breast cancer treatment
may take several years to become apparent and for this reason a series of surrogate key
performance indicators was set up to indicate what was considered best practice by what
became known as the Breast Cancer Clinical Outcomes Measures (BCCOM) Group.
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Table 1 Surrogate clinical outcome measures for breast cancer proposed by
the BCCOM Project Team

Proposed surrogate clinical outcome measures

1. Number and proportion of breast cancers for which complete information is received

2. Number of symptomatic and screen-detected breast cancers treated in a hospital per annum

3. Number and proportion of breast cancers for which there is a pre-operative diagnosis

4. Number and proportion of breast cancers given medical treatment only

5. Number and proportion of breast cancers treated surgically

6. Mastectomy rate by size of breast: <15; >=15 and <=20; >20 and <=35; >35 and <=50; >50mm
invasive diameter
7. Number and proportion of invasive breast cancers for which nodal status is known

8. Number and proportion of histologically node negative invasive breast cancers for which more
than seven nodes were harvested

9. Number and proportion of invasive breast cancers treated by breast conserving surgery and
receiving radiotherapy

10. Number and proportion of node positive patients with invasive breast cancers, aged 60 or
under, receiving chemotherapy

11. Number and proportion of patients with ER positive invasive breast cancers, receiving hormone
therapy

A breast cancer data set was designed after consultation with the ABS and the UK
Association of Cancer Registries. The next section will discuss how the surrogate clinical
outcome measures listed above, which were considered to represent best practice at the
time of the study relate to the findings of the national audit of the management of breast
cancer and its documentation.

Surrogate Clinical Outcome Measure Nos. 1 & 2
4.3 Separation of Screen-Detected from Symptomatic Cases

In order to separate the screened from the symptomatic cases the Registries were asked to
flag the screen detected cases but compliance was variable and by year three of the study,
only 70% of screen-detected cases were identified. The resulting contamination was only
apparent from the higher than expected rate of non-invasive ductal carcinoma in situ (DCIS)
- 3% for symptomatic cases and 21% for screened cases. This was not the only difficulty in
retrieving complete and accurate data from the Registries.

In year 1 (2002): Registry data were sent to individual consultant surgeons for validation but
surgical compliance to check or even to accept the data without checking was poor with the
result that case ascertainment was far from complete.
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In year 2 (2003): compliance with Section 60 of the Health & Social Care Act 2001 required
writing to individual surgeons for permission to release the data to the lead breast surgeon
in each hospital. Predictably this further reduced the flow of data.

In year 3 (2004): the requesting of permissions (with three exceptions) was transferred from
the Cancer Registries to the BCCOM team at the West Midlands Cancer Intelligence Unit
(WMCIU). It was then possible to liaise with the ABS secretariat in order to identify
unknown surgeons and to encourage compliance as a professional duty. Numbers were
reduced by the increasing exclusion of screen detected cases but the Registries gave BCCOM
the anonymised total of all new breast cancers so that there was now a reliable
denominator.

4.4 Variations of Prognostic Factors and Treatment with Age

4.4.1 Variation of Node status with Age

Node status in patients under 50 years was recorded in 89% but in those aged over 80 this
fell to 72%. It was suggested that this difference was largely because the over 80’s were less
likely to have surgery and the data would not therefore be available. [Comment: However
there may also be an element of surgical reluctance to explore the axilla when knowledge of
the node status may be perceived to be less important to guide subsequent adjuvant
therapy and to indicate prognosis®’.]

Table 2 (see Appendix 6) - Variation of the Nottingham Prognostic Index3°

(NP1) with Age (Extrapolated from Figure 3, Appendix 4%°)

Nottingham Prognostic Index Group compared with Age
<50 50-59 60-69 70-79 80+

PPG (Poor) 25.5% 23.5% 22.4% 22.2% 22.4%

EPG + GPG 22.1% 25.2% 28.2% 27.3% 28.0%
(Good/Excellent)

PPG: Poor Prognosis Group, EPG: Excellent Prognostic Group, GPG: Good Prognostic Group
(Appendix 6)

Interpretation: Women aged 60 and over have marginally better prognostic tumours than
younger women. There is a possible bias in interpreting this analysis in that the higher
proportion of unoperated cases which were excluded in women aged 8o and over may have
excluded larger tumours. However size has only a small effect on the NPI (Appendix 6).

Comment: The apparent excess of Poor Prognosis Group tumours in women aged 70 or over
with screen-detected tumours seen in Figure 3 of Appendix 4% may be explained by the
presence of symptomatic women who are able to self-refer at this age.
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4.4.2 Variation in Surgical Treatment with Age

The proportion of women with breast cancer who did not receive surgery increased with
age from 3.5% in women aged less than 50 years, to 48% in women aged 80 or more.

Figure 4 - Variation in surgical treatment with age - year 3, 2004. (Revised from
Figure 5 Bates et al 2009 Appendix 4))

(a) Variation in type of final surgery with age

AN m @

100%

80% -+

60% +— —

% of cases
%

40%

20%

0%

<50 50-64 65-79 80plus
No surgery 123 216 600 1094
O Mastectomy 1689 1703 2071 667
B Conservation 1691 1901 1450 530
Age group

The proportion of women having conservative surgery rather than a mastectomy for breast
cancer fell from 51% in those younger than 65 years, to 42% in those aged 65 or more. This
variation was most marked in Wales (54% vs 26%).

Comment: The high proportion of older women not having surgery for operable breast
cancer has subsequently been the subject of much criticism®%°2, The reduced rate of
conservative surgery in older women may be related to the recommendation for post-
operative radiotherapy. (See below).
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4.4.3 Variation in Adjuvant Treatment with age

Surrogate Clinical Outcome Measure Nos. 9, 10 & 11.

Figure 5 - Variation in adjuvant Treatment with age at diagnosis, 2002-2004

(Figure 7 Extracted from Bates et al 2009, Appendix 4)
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With increasing age, the use of adjuvant Hormone therapy gradually increased but adjuvant
treatment with Radiotherapy and Chemotherapy rapidly declined (see below).

4.4.4 Variation in Hormone Therapy with Age
Surrogate Clinical Outcome Measure Nos. 4 & 11. (Figure 5)

Data on the proportion of women who received hormone therapy either as adjuvant
therapy or as the sole primary treatment of operable breast cancer were seriously
inadequate. Similarly knowledge of the oestrogen receptor (ER) status and the correlation
with hormone therapy was sparse®*. Of 5,112 women who did not undergo surgery, 61%
were recorded as receiving hormone therapy but in only 43% was the ER status known.
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Comment: The form of hormone therapy was not recorded but in 2002-2004 this is likely to
have been tamoxifen in the majority of cases.

4.4.5 Variation in Radiotherapy with Age

The recorded use of radiotherapy decreased with age (Figure 5). Of those aged under 50
years, 78% received radiotherapy compared with only 31% of those aged over 80. For those
women who had conservative surgery, in those aged under 50 years 70% received post-
operative radiotherapy but this decreased to 43% in those aged 80 or above. In the three
year period 2002-2004 radiotherapy post conservative surgery was recorded in 69% women
but was not given in 7%. There was no record of such patients receiving post-operative
radiotherapy in 24% cases.

Comment: It is now well recognised that failure to give radiotherapy after conservative
surgery leads to an unacceptably high rate of local recurrence®®>. It is of concern that
many older women were put at risk by this omission but also that in a quarter of cases the
use of radiotherapy was unknown. The high mastectomy rate in older women in Wales may
be related to the rural population and the longer travelling times/distances to radiotherapy
facilities which may discourage some patients, especially the elderly from having
conservative surgery. This rationale has been disputed but similar trends have been
reported from rural populations in Australia®® and the Netherlands®’.

4.4.6 Variation in Chemotherapy with Age

The proportion of women with node positive disease who had adjuvant chemotherapy, in
those under the age of 70 was 68% but in those aged 70 or over this was only 12%. For
those under 50 years of age c78% received chemotherapy and Figure 5 (Figure 7 of
Appendix 4%°) shows a progressive reduction in the use of chemotherapy for each age decile
thereafter.

Comment: The EBCCTG’s meta-analyses show a clear survival benefit from adjuvant
chemotherapy in both node positive and negative women %8, It is again of concern that in a
quarter of cases this therapy is unknown or unrecorded.

4.4.7 Variation in Pre-operative diagnosis*
Surrogate Clinical Outcome Measure No. 3
*This is now described as non-operative diagnosis.

A pre-operative diagnosis of invasive breast carcinoma by Fine Needle Aspiration Cytology
or preferably by core biopsy, greatly enhances the planning of any further investigations
such as axillary ultrasound, with or without a biopsy. Confirmation of malignancy by open
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excisional biopsy is therefore kept to a minimum which enables the treatment options to be
discussed with the patient before any surgery is carried out. The guideline for a pre-
operative diagnosis of invasive breast cancers in 1998 was >70% and by 2004 was 90%. The
current guideline is for a minimum standard of 90% non-operative diagnosis with a Target
Standard of 95%.

The stated pre-operative diagnosis rate in the West Midlands was 87% but in four regions it
was 40% or less and in Scotland only 12%. However it seems that most Cancer Registries at
that time only recorded the histology of resection specimens and not cytology or even core
biopsies.

4.4.8 Variation in Recruitment of cases with Registry and Clinical Compliance

Wales submitted the highest proportion of eligible cases at 94% in year three (2004) but
Thames which is the largest Registry gave only 29% cases (Table 2, Appendix 4). In 54%
cases the surgeon was non-compliant in submitting data on request or was unknown.

4.4.9 Variation in Mastectomy rates by Region

Surrogate Clinical Outcome Measure Nos. 5 & 6

Where surgery was carried out and the details are known, the mastectomy rate for the
whole cohort was 52.4% compared with 47.6% who had conservative surgery (Table 4,
Appendix 4). The proportion of women with the smallest tumours, <15mm having known
mastectomy varied by Region from 25% in Oxford to 42% in Trent (Figure 6, Appendix 4).
The mastectomy rates for the larger size bands are not available. Comment: The stated
mastectomy rates for Northern Ireland, 19% and North West Region, 23% include a large
proportion of unoperated or unknown cases. Where the surgery was known the
mastectomy rates were 31% and 33% respectively.

The Erratum for Figure 6 (Appendix 4) published in Br J Cancer 2009; 101(6): 1032 refers to
the Title of the Figure which originally stated that the data were for year three (cancers
diagnosed in 2004). The Corrigendum corrects the Title to state that the data apply to years
one - three (cancers diagnosed in 2002-2004). The data in the Figure are unchanged.

4.4.10 Variation in Prognostic Factors and Pathology Reporting Nodal Status

Surrogate Clinical Outcome Measure No. 7

The overall rate of positive nodes was 32% where the denominator included unknown and
unoperated cases. The stated node +ve rate for operated cases was 40.5%, but if the
unknown cases (14%) are excluded the actual rate was 47% (Table 4 / Figure 2, Appendix 4).

The high rate of unknown data items where the patient had been operated on may be partly
explained by the understandable reluctance of some pathologists to record the node status
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where the patient had received preoperative neoadjuvant chemotherapy or radiotherapy.
The concern that this might under-stage the patient is also reflected by a higher than
expected rate of unknown values for tumour size and grade and of a calculated value for the
NPI.

4.5 The number of Nodes removed in a negative axillary sample — 8 or more
nodes

Surrogate Clinical Outcome Measure No. 8

The number of cases in which eight or more nodes were removed from a negative axilla is
shown in Figure 4 (Appendix 4). In those patients who had conservative surgery this was
found in the majority. Following the publication of the Z 11°° and the more recent Amaros
Trial'® it seems inevitable that practice will change with the evidence from these two
randomised trials of node positive disease that where the tumour burden is low there is no
advantage from radical axillary lymph node clearance. ASCO has now published a Clinical
Practice Guideline Update!®! which states that “Women with one or two metastatic SLNs
planning to undergo breast-conserving surgery with whole-breast radiotherapy should not
undergo Axillary Lymph Node Dissection (ALND) (in most cases)”.

Comment: There is increasing awareness that extensive axillary dissection leads to a high
risk of lymphoedema'®? and following the subsequent introduction of sentinel node biopsy
(SLNB) with a much reduced number of nodes sampled from a node negative axilla, the
incidence of lymphoedema is likely to be reduced!®® although this finding has not been
confirmed. The recently advice from ASCO is certain to accelerate change of practice and
although the Guideline is not specific to older women it will benefit this age group as well.

Histological type: The data were as expected although it was noted that the incidence of
DCIS at 5% indicated that there was still some contamination with screen detected cases.

Tumour size: For surgically treated cases the invasive tumour size was unrecorded in 7%
which would be largely explained by neoadjuvant therapy. Any association between tumour
size and age was not stated.

Tumour grade: The spread of tumour grades was as expected, G1: 13%, G2: 48%, G3: 40%.
There was a clear association between tumour size, grade and node status shown in Table 3
(Table 4, Figure 2, Appendix 4 &)
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Table 3 - Correlation of tumour size, grade and node status

Grade 2 3

Nodes Positive 29% 47% 54%

Size >5cm 3% 8% 10%
Any association between tumour grade and age was not stated.
4.6 Completeness of Regional Records

Surrogate Clinical Outcome Measure Nos. 1 & 2

The shortfall in data collection, or those data which were retrievable, has been highlighted
in each section of this audit. The main shortfall has been the amount and accuracy of data
items held by individual Cancer Registries of which the Thames Region was the largest and
most conspicuous outlier (Table 2, Appendix 43%. The use of surrogate measures to reflect
compliance with best practice produced valuable data on current practice with the
exception of Measures 1 & 2 where the requirement for written permission for the release
of individual patient data severely restricted access to data. However much of the shortfall
of data stemmed from the reluctance of some surgeons to verify the data held on their
patients.

The voluntary release of data “has been a prerequisite of the BCCOM audit to date, (and) it
seems clear that the collection of cases will not approach completeness on this basis”.
Comment: The recent government requirement that the results of individual surgeons
should be published and the need to document clinical practice for annual appraisal and
subsequent revalidation has transformed the situation. However the management of an
individual patient with breast cancer often involves care given by several professionals and
sometimes by more than one surgeon.

4.7 Variation in the management of Breast cancer in the UK

There are still major variations in the management of breast cancer in the UK'% which may
also affect outcome; variations in mastectomy rates, in the use of adjuvant therapy and with
the management of older patients. Such variations colloquially known as a “Postcode
Lottery” may affect the management of breast cancer at every point in the patient’s journey
and have sometimes depended upon the decision of a clinician, which may be idiosyncratic
rather than evidence based.
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4.8 Strengths

This audit documented for the first time the extent and shortfall of retrievable data on the
management of symptomatic breast cancer from Regional Cancer Registries in the UK in
2002-2004. It also documents the extent of the reluctance of surgeons to validate and
release data for audit on patients under their care. The audit set up a series of surrogate
measures to reflect best practice at the time. Having indicated the expected surrogate
outcome measures the audit was able to document variations from best practice.

4.9 Weaknesses

The surrogate measures did not include important criteria for best practice for which data
were not available at that time e.g. reconstruction post-mastectomy, quality of life
measures and patient reported outcome measures (PROMS). The large proportion of
unrecorded data items retrievable from most UK Cancer Registries. Finally, another
weakness is the lack of any statistical analysis.

4.10 Overall Contribution
Key messages for Chapter 4:-

e First UK national audit of surgical practice for symptomatic breast cancer.

e Overall findings included identification of variation in surgical participation for the
release of data by UK region from 29% to 94%.

e Poor quality data reporting includes the challenge of missing data.

e Variation by age:

Reduced surgical treatment.

Reduced use of adjuvant therapy.

o

o Reduced identification of axillary node status.
o National study identified major regional differences in treatment by age.

This was a wake-up call to the Cancer Registries and the breast surgical community to agree
a common process and to improve overall reporting and data quality. It was acknowledged
that patient data does not belong to an individual surgeon and that there is a professional
responsibility that this should be validated and be made available for audit and research
within appropriate safeguards. Finally, this was the forerunner to the regular National audit
of symptomatic breast cancer.
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Chapter 5 - Variation in Operation Rates for Breast Cancer with Age,
Comorbidity, Ethnicity, Socio-economic status, Screening status and
Prognostic Factors

5.1 Study 5 (Appendix 5)

A Population based study of variations in operation rates for breast cancer,
of comorbidity and prognosis at diagnosis: Failure to operate for early breast
cancer in older women. Bates T, Evans T, Lagord C, Monypenny |, Kearins O,
Lawrence G. EurJ Surg Oncol. 2014; 40: 1230-1236.

This study?! expanded on the 2007 data published in the Second All Breast Cancer Report1®,
in particular it evaluated comorbidity data using Hospital Episode Statistics (HES) data for
England. Cancer statistics for England are now reported separately since the other countries
in the UK capture and report social deprivation status using different methods. At this time,
comorbidity data were only available for England.

5.2 Comorbidity Assessment Scales

There are several assessment scales of comorbidity which have been reviewed by Stotter!®
who, having trialled the Satariano Index!?’, settled on the validated Charlson Comorbidity
Index (CCI)}®. The CCl has been criticised as being potentially biased towards cancer
comorbidity!®® and for this reason all cancer diagnoses were removed from the modified
version'% in the current study. There are several population studies of comorbidity with
age and these suggest that even where it was possible to calculate the CCl in the very
elderly, that the HES data under-record the true incidence of comorbidity '3, The CCI
was not available for 9% of those under the age of 80 but in those aged 80 or over there was
no HES record in 22% which will largely include those who were not operated on and had
not therefore had a hospital admission. It seems very probable that this group will have had
a higher degree of comorbidity.

5.3 Variation in Operation Rates with Comorbidities

Variation in operation rates and in comorbidities with age are shown in Table 4 and Figure 6
(Figure 1, Appendix 52%) and in the Supplementary Data (Table 4%).
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Table 4 - Supplementary Data: Correlation between Charlson Comorbidity Index
(CCIl) and No Surgical Treatment

e 10 cCl=1 CC=2  CClz3  CC2v  Sumgery NoSurgery "°'tf::;;"""
1724 17 3 0 0 0% 21 1 %
25.29 m 8 1 0 % 114 16 12%
30-34 353 2 2 0 1% 370 46 1%
3539 999 54 9 2 % 1044 12 10%
4044 1901 153 14 3 1% 2079 223 10%
4549 2609 229 a2 8 % 2907 285 %
5054 3263 327 51 2 2% 3720 282 ™
5559 3320 412 87 21 W% 3917 320 8%
6064 3845 598 125 a &% 4629 402 8%
6560 3388 639 155 72 5% 4125 429 9%
7074 2236 492 163 72 8% 2698 531 16%
7579 2108 554 188 106 10% 2410 905 2%
80-84 1559 376 170 103 12% 1471 1211 45%
85.89 %0 237 131 a1 16% 639 1225 66%
90+ 443 110 72 40 17% 174 807 82%
00 = Chatlson Comortndty | ndes

Modified CClI comorbidity scores were scored 1,2,3 and 6 depending on risk from
death®®, The comorbidity values were obtained from HES data for each patient based upon
the previous 18 months of hospital admissions prior to cancer diagnosis, up to and including
the date of diagnosis. The score reflects a sum of each comorbidity score diagnosed.

5.4 Failure to operate

Variation with age: the proportion of women aged 35 or over not having surgery for breast
cancer up to the age of 70 varied between 7% & 10% but thereafter rose steadily by 3.1%
per year of age to reach 82% in those aged 90 or over: Figure 6 (Figure 2, Appendix 521).
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Figure 6 - Variation in operation rates for breast cancer with age and the
proportion of women with a Charlson Comorbidity Index (CCI) of 2 or more
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The factors which affect the likelihood of not having a surgical operation for breast cancer
are shown in Figure 7 (Figure 2, Appendix 52%)
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Figure 7 - Factors associated with not having a breast cancer operation (odds
ratio, 95% Cl)

ORs (95% Cls); p-value
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The likelihood of not having an operation rose progressively with an increasing CCl score.
The odds ratios taken from Figure 7 are for a CCl score of 1: OR 1.28 (95% Cl 1.11, 1.48), CCI
2: OR 2.53 (95% CI 2.05, 3.11), CCI 3: OR 3.63 (95% Cl 2.57, 5.14) and for CCl 4+: OR 7.6 (95%
Cl 4.79, 12.05)

5.5 Variation with Ethnicity

Women of all non-white ethnic groups were more likely to present with poor prognosis PPG
breast cancer (Table 3, Appendix 5%!) and women of Asian or black ethnicity were less likely
to present with tumours of good prognosis EXG/GPG or small tumours (Tables 1&2,
Appendix 52%). This finding is not unexpected especially with respect to black women, OR
0.36 (95% Cl 0.25, 0.53) p<0.001%%14115  However black women were more likely to have
had an operation in the present study: Figure 7 (Figure 2, Appendix 52!). Ethnic differences
in survival are confounded but not wholly explained by socio-economic status?>116,
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5.6 Variation with Socio-economic status

As expected, women from the more and most deprived cohorts were less likely to present
with a good prognosis breast cancer (Table 1, Appendix 52!) and the most deprived were
less likely to have small tumours (Table 2, Appendix 52!). However there was no variation in
operation rates by socio-economic status shown in Figure 7 (Figure 2, Appendix 5?!). The
American Surveillance, Epidemiology and End Results (SEER) data up to 2005 do not suggest
failure to operate for breast cancer due to socio-economic/ethnic factors, but failure to give
radiotherapy after conservative surgery is clear®*®.

5.7 Variation with Screen Detected cases

As expected the screen detected cases were more likely to have presented with uniformly
favourable features; good prognosis tumours: OR 4.78 (95% Cl 4.43, 5.16), small tumours:
OR 3.96 (95% Cl 3.69, 4.24), and less likely to have poor prognosis tumour: OR 0.2 (95% ClI
0.18, 0.22) and less likely to not have an operation: OR 0.61 (95% Cl 0.45, 0.83).

5.8 Prognosis

Although we have used the extremes of the Nottingham Prognostic Index (NPI) as two of
the four criteria to indicate a good or a poor prognosis it should be appreciated that the NPI
has not been validated for women aged over 70 in either the UK cohort'” or the extensive
European Oncopool Study!*® since Blamey excluded this age group “because treatment was
not always operative, axillary status was not established in all, adjuvant systemic therapies
were frequently not applied and to avoid the confounding factor of high mortality from
causes other than breast cancer”.

In considering prognosis, Voogd et al''? point out that international comparisons of cancer
survival such as the EUROCARE studies may be confounded by variations in the proportion
of death certificate only (DCO) registrations, where there has been a prior failure of case
ascertainment. The Thames Region reported 24% of cancer cases as DCOs in 1987-1989
which were positively associated with increasing age'?°. Although this rate subsequently
improved the high rate of DCO cases was initially responsible for a significant difference in
unadjusted survival rates compared with the Finnish Cancer Registries data which were

largely complete!?!,

5.9 Variation with Prognostic Factors

Variation with tumour size: women with tumours greater than 5cm in diameter were less
likely to have an operation, as were those where the tumour size was unknown — because
the tumour was un-operated. Variation with tumour grade and node status: women with
tumours of grade 2 versus grade 1 were less likely to have an operation as were those who
were node positive versus node negative. As with tumour size, surgery was unlikely where
the grade or node status was unknown.
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5.10 Discussion

The current NICE Guidance (2009) recommends that clinicians treat patients with early
invasive breast cancer, irrespective of age, with surgery and appropriate systemic therapy
rather than endocrine therapy alone, unless significant morbidity precludes surgery!??.
However there are many reports which document the reduced rate of surgical treatment for
breast cancer with advancing age but the extent to which this is related to increasing
comorbidity is considered in the Discussion??, pp 1132s-5 and in a review of 18 international
studies??3. There can be no doubt that increasing levels of comorbidity reduce non-cancer
and overall survival*?*12° but where there is a reduction of cancer-specific survival this may
be related to reduced treatment!3%131, The question arises as to whether failure to operate
is always a real failure or whether this sometimes reflects the patient’s well-informed
choice? There is a wealth of literature that documents reducing operation rates for operable
breast cancer with advancing age with the presumption that patients are being denied
optimal treatment on the basis of surgical prejudice®®9%132133  and with the
recommendation that more appropriate preoperative assessment will lead to better
treatment of the elderly*3*138, On the other hand there are those who express doubts as to
whether the elderly are significantly disadvantaged by perceived under-treatment3%-141,
The literature on patient choice as a cause for variation in operation rates in older women is
relatively sparse and not conclusive. In a review of patients’ records Lavelle et al. concluded
that poor health or patient choice did not wholly account for the lack of surgery in patients
aged over 85'%2. However others have found in the over 80’s that patient choice accounted
for a third of those who did not have surgery for operable breast cancer®>143. In a cohort of
older patients with breast cancer, of those who did not have surgery Tang et al commented,

7144 In a

“when offered a genuine choice....most patients chose non-operative treatment
study of an MDT for breast cancer patients, 4.5% did not receive the treatment
recommended, of which patient choice was the most common factor and accounted for

42% of discordant treatments!#°.

In an audit of a dedicated Multidisciplinary Elderly Breast Cancer Clinic, as to why under-
treatment of the elderly with breast cancer was so common, Stotter'® found that the
patient’s “frailty was overestimated ...... (and their) life expectancy was underestimated”.
However she acknowledged that the discussion with the patient can be a very slow process
and that support of the accompanying person can sometimes create a problem in failing to
recognise the patient’s wishes and priorities.

The report by the Royal College of Surgeons England, “Access all ages: Assessing the impact
of age on access to surgical treatment”!4® spells out the constraints imposed by the Equality
Act 2010, which bans age discrimination without strong clinical evidence to justify this.
However as well as operation rates by age for breast cancer the examples from a raft of
common operations show little difference. The rates for surgery by age for each of these
operations show a peak between 70 and 80 and a precipitous decline thereafter. The
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Report recommends a geriatric input to MDT’s but this would not seem to be a realistic
expectation in the near future. Schonberg et al**’ found that most women over 75 just
followed the surgeon’s recommendation which was the most influential factor affecting
their treatment decision. The breast clinician therefore has a considerable responsibility for
giving the older woman a balanced view3?, allowing time for her to make a decision and
using a basic geriatric screening instrument*38 where appropriate.

5.11 Personal perspective

| feel that consent to treatment of breast cancer should be a process rather than a one-off
event and the breast specialist nurse is often an important intermediary in enabling the
patient to reach a decision having considered all the reasonable options. The opinion of the
multidisciplinary meeting is very important but in the setting of this age group it should
ideally be couched in terms of treatment options, albeit with prioritisation rather than as a
directive. A Comprehensive Geriatric Assessment should be available when this is
appropriate but this will not always be the case in many smaller units. | would agree with
the position of the Cochrane Review’3%® and the current NICE Guidance!?? which conclude
that that surgery for the elderly with ER positive breast cancer gives better local control and
that primary endocrine therapy should be reserved for patients with significant comorbid
disease or who refuse surgery. | would only rephrase the final conclusion — or those who
have decided not to have an operation.

5.12 Strengths

e The failure to operate on older women with apparently operable breast cancer to some
extent relates to increasing comorbidity in this age group.

e The confounding factors of variations in prognosis and treatment related to socio-
economic status, ethnicity, geographical region and breast screening are confirmed.

e By using all available sources the data are more robust than the BCCOM dataset 2004.

5.13 Weaknesses

e HES Comorbidity data were only available for England.

e HES data are only available for women who have had a hospital admission. In
consequence there are no comorbidity data available for most of the women who were
not operated on.

e HES data probably under-record the likely number of comorbidities in older women.

e The extent to which patient choice affects the treatment of breast cancer in older
women is unresolved.
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5.14 Overall contribution

This study documents the incidence of comorbidity of older women with breast cancer,
albeit this may be under-recorded or unavailable in those women who were not operated
on. The steady rise in the non-operative treatment of breast cancer at 3.1% per year of age
from age 70 has not previously been noted. The quality of data from the National Cancer
Registration Database has substantially improved on that available to BCCOM for 2002-
2004. Finally, the weakness of HES data on comorbidity has been highlighted.

| submit that this body of published work comprises a coherent theme, which examines
many of the factors which lead to variation in the management of older patients presenting
with potentially operable breast cancer.

/ N\
g% |

Tom Bates

Word count: 9,954.
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Appendix 1 Study 1
Breast cancer in elderly women: a Cancer Research Campaign trial comparing treatment
with tamoxifen and optimal surgery with tamoxifen alone®.
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Three hundred and eighty-one women with operable breast cancer aged
aver 70 vears were randomly allocated 1o 40 mg tamoxifen daily and
aptimal surgery or (o tamoxifen alone, At o median follow-up of 34
months there was no demonstrable difference in survival rate or in

guality of life between the two treatment groups. More patients freated
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The incidence of breast cancer increases with age' and a third
of new tumours octur in women aged over 70 years™*, Women
in this age group have usually been excluded from clinical trials
despate expectancy of hfe al age 70 being 14 years and the
increase in the number of elderly women®,

Current clinical management of elderly women with breast
cancer varies. Women with the same stage of disease may be
treated in different centres by mastectomy ™%, by loval excision”
or, more recently, by tamoxifen alone® . Trials of adjuvant
lamoxifen i women undergoing surgery for pnmary breast
cancer have shown a definite survival benefit in postmenopausal
wemen'*. There is therefore an ethical difficulty in withholding
tamoxifen from elderly patients. Evidence [com uncontrolled
studies shows that tamoxifen is effective as the sole primary
treatment of operable breast cancer, and an increasing number
of elderly women are treated in this way. Tt was decided
therefore that all patients should have tamoxifen but thal one
group should undergo the surgical procedure that the surgeon
felt best suited to the individual patient.

The premise was that tamoxifen is of value as the sole
primary treatment of operable breast cancer in the elderly. The
guesthion wirs whether surgery improves the control of discase,
the quality of life or the kength of survival.

Patients and methods

The study was a randomized multicentte trial co-ordinated by the
Cancer Research Campaign Clindcal Trials Centee al Kings College
Hoaspital.

All women aged owver M years with operable breast cancer
(diagnosed on Tru-Cut®  (Travenol Labosatories [ncorpocated,
Dreerfield. linois, USA) blopsy, fine needle aspiration cytology or
uneguivocal mammography) with nermal radiography of the chest,
pelvis and lateral lumbsar spine were elipble. Exclusions included
patienls who declined surgery al the outsel, those considered unfit for
SUFEETY. and those wih Pagel's disease, hidateral broast cancer of an
impalpable tamour discovered by mammography, Patients were
ramdomly allocated to either surgical or consesvative treatment groups.

The surgeon underiook the operation thal wis considered besi for
the individual patient [oplimal surgery ). for example simple excision or
maslectomy, The patien! recoved adjuvant tamosifen, 40 mg daily
(either simgle or divided dose), indefinitely thereafter,

In the conservative group all patients received the same dose of
tamaoxifen mdsfmtely and the lumour response was assssad by Union
International Contra le Cancrum  eriteria®™. Treatment  options,

rm%.{jﬁ.ﬂ,-ﬂwstll..m |9 1981 Buperwarth-Heingmaen Led

with tamoxifen alone had a subsequent change of management and this
was uswally an operation for local treatment failure. This progression
1o surgery has not been shown to be disadvantageous and the siudy will
continue., Informed consent for randomization was difficult 1o ebiain,
leading ta the exclusion of eligible patients, and it is therefore proposed
io include non-randomized patients in a total cohort study.

mcleding surgery, could change at 6 fonths or earlier il lumour growth
was progressive | z 25 percent increase over initial maximum diameter].

Tumour progression in the conservatively treated group could nod
be compared with bocal recusrence in the surgicably treated group and
the interval to the first change of manapementl was recorded as an
indicution of primary treatment falure. The length of survivil was used
a3 @& ouicome measure but death from intercurrent disease is common
in this age group and il w denify "5

Cuality of ki was assessed in those centres agresing 10 the study
using @ sociodemopraphic questionnaire and the General Health
Questionnaire (GHQ 28 items ). The GHO-2% was designed lor use
a5 & soreening instrument (o detect psychiatric and social marbidity
and a threshold score of five determines dysfumction. Some” have
suggested that a threshold score of en 18 more appropriate in women
with bresst capeer wndergoing cyiotonic chemotherapy. The two
sell-report questionniires were senl fo patients by post a1 least 3 months
after operation or from the starl of medical therapy.

Suryival

The majority of patients were ‘flagged” af the Mational Health Service
Central Repster which provided the trals office with an automatic
motification of the death of each patient within about & months, [n this
unalysis, Lherefore, all patients were assumed o be alive at a ettl-ofl
date of 31 March 1985 unless a copy of the death certificate had been
previously receved (for the few patsents lrom leland who could not
be Magged ', & cut-all date of 31 December 1988 was selected to provide
time: for netification of death).

Frarivrical methos

Comparison of the two groups lor bath survival rates and time Lo
rhunu;u of EEnagemenl luwd. standard 'Iug raik I‘ Lesls.

Resulis

By 31 July 1989, 381 patients were cmiered with a median
follow-up of 34 months (Table 1) Twenty-seven patients were
excluded Trom analysis because they entered afier the cut-off
date. Ten patients in the surgically treated group did not
undergo surgery, eight because they declined and one developed
skin secondaries by the time of admission. In one case
information is noi available. OF these ten patients, seven are
stll alive, six with no change of management; three have died,
two with and one without a change of management.

First ¢hange of management: There was an excess of local
treatment failure in the conservatively treated group (64
patients) compared with the surgically treated group (33
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Takle 1 Comparisen of irealment groufs
Conservative
Surgery treatment
n=E71) =181}
Median age (years) Thd Thefh
Mean tamour size (tm) 35 34
Median follow-up {months) 348 33
Tabde 2 Fearoas for first chavge of munegemsn
Conservative
Surgery Lrestimeni
(p=IT1W  in=183)
Mo operation 10 —
Local recurrences) progression 12 (T30 42 (230
Ipsaluteral axillary nodes & (3T) ERNI R
Local recurrence, progresseon with 4 (25 T M
postive axillary nodes
LHsiant recurrence a (37} a 133)
Chher 9 (546 I 6
Tueal 33t (2005) it (354

Valwes i parenihoses are percentages. * Percentages in the surgery
group are caleulated on the P61 patients who had an operatien.
¥ Becunse recurrence occurs concurrently at local and distant sites in
some patients, the total number of patients ks bess than the sum ol all the
reasons for o changs ol management

Table 3 Lovoregional recprrence foflowing surgery 0 160 asvessable
atieniy

Surgical Leszal
group fecurrence
Local excision 13 20 16:7)
Bfustectomy kY I 27
Cluadrantectomy 4 0
Taotal 161 2% (1340

Values i parentheses are percentages. * Excluded from this analysis
was one patien] whose surgsal procedure was not known and nine
patients who refused surgery, ome of whom now has progressive dissase

Table 4 Tiwiowe cespanse in the comservative growp (n= {85}

Percentage of patients responding

Al & manths Beest ever
Complste remission 133 2.7
Partial remission a0 L4
Mo change 626 el
Progression 12-3 58
Mo, of patants nol asesshle 28 12

patients) {Table 2}, leading to further surgery in 35 patents
and 15 patients respectively, a stanistically significant difference
(y*=11-35, P=0401) (Figure 1). Local recurrence Tollowing
surgery is detailed for the 161 assessable patients in Table 3.

Tumour responses Lo tamoxifen alone at & months and the
best ever are shown n Table 4.

There was little difference in the mortality raies between the
two groups, with 26 deaths in the surgizally treated group and
32 in the group on tamoxifen alone (Figure 2),

Twenty-three of the 32 clinicians involved vsed the quality
of life assessment questionnaires on their patients. OF 308
women sent questionnaires, 298 were sull alive and 237

responded (795 per cent compliance). The mean time between
operation and questionnaire response was 13-5 months (range
3=33 months} for the medically treated group it was 12 months
(range 3-32 monthsl. The two groups were well matched for
sociodemographic characteristics | Table 5).

Hall of the women in gach group lived alone. Most were
happy living in their current house and the magority felt that
they had someone to talk to about any problems. There was
no demonstrable difference betwesn the two groups in their
ability 10 manage household tasks. Approximately one-third of
all patients experienced significant difficulty. Using the GHOC
overall threshold of five, 30 af 117 women {2536 per cent) in
the surgically treated group had problems indicative of the
mavchiatric morbidity compared with 33 of 120 (27-5 per cent )
women in the other group (Figure 3). Using the threshold of
ten, the respective numbers of women were 17 (145 per cent)
amd 21 {175 per cent). The GHO-28 containg four aubscales
for physical malaise, anxeety, social dysfunction and depression
bul there was no significant difference in the psychosocial
morbidity between the 1wo groups.
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Table 8 Socual/demagraphic sharacterinics

Conservative
Surgery treaiment
m=117) (=120}
Belarital stalus
Mlarried IT (A al {3a)
Widowed 65 (56) &l (31)
Single 14 (12) 13011}
Davorced 160 313y
Living alone 9 (500 LI k]
Unabde 10 manage household rasks 35 (31) A 3T)
Mot happy living in current house 50d) 10 &)
Someone {0 falk 1o about problems 102 (§7) 106 (BB}

WValues in parentheses are percentages

Ll
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mpE

Percentage of patients with problems

RN

A

T ety Depression T

i
Physical malalse Social dysfunction Owarall threshald %

Figure 3 General Health Questionnaire (GHQ-28); B, surgery and
paoxifen (n=FI7) O, ramoxifen aione (D= 120

Discussion

Preliminary reports on two clinical trials of tamoxifen versus
surgery in the elderly have been published, The St. George's
Hospital study®* had a large proportion of T,/T, tumours, and
a 37 per cent locoregional recurrence rate in the surgically
treated group led to the conclusion that tamoxifen was the best
primary treatment. The Nottingham group studied patients
more comparable 1o those in the present study and found a
43 per cent local treatment fuilure rate at 3 years with tamaxifen
alome: the contrary conclusion was drawn®?, The discrepancy
between the tumour response rates o this and the present study
may reflect a difference of interpretation between a tightly
controlled single-centre study and a multcentre trial. Two
EORTC (Furopean Chrganisation for Rescarch and Treatment
of Cancer) trials of surgery versus tamoxifen in the elderly are as
vet unpublished. The present study is the only one (o examine
the effect of surgery with adjuvant tamoxifen in this age group
and shows this comhbination of treatments to be best. Some
patients treated with tamoxifen alone require surgery due (o
local treatment failure but this has not been shown o be
disadvantageous so far,

Cuality of life is adversely affected by both the diagnosis
and treatment of breast cancer bui there is no cvidence that
cither treatment in the present study had a more detrimental
Impact.

IT further follow-up in this siudy demonstrates that the
majority of women die from inlercurrent disease bhefore
symptomatic progession of breast cancer, then tamoxifen alone
may be judged to be optimal therapy. IT an unacceptable level
of local problems persists in those treated conservatively,
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leading to high surgical intervention rates or locally advanced
disease in ageing women less fit to withstand surgery, then a
more aggressive initial approach may be jusified. Alternatively,
new developments in fine needle aspiration cytelogy with
immunohistochemical  assessment of cestrogen and  other
receptors may allow a more selective policy in the future 4=,

It is Felt ethically justifiable te continwe with the present
study but 11 has been found diffcult to obtain informed consent
from some elderly women. An unknown number of potentially
chigible women have thereby been excluded and this must rase
doubts about the applicability of the conclusions. In future, all
eligible patients, afler suitable explanation, will be offered the
choice of either of the two trestments or of randomizaticn. [n
this way all patients at risk will be studied®”.

Since 10 October 1990, 40 patients have been entered into
the trial and 54 non-randomized patients have been registered.
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Appendix 2 Study 2
Late follow-up of a randomised trial of surgery plus tamoxifen versus tamoxifen alone in
women over 70 with operable breast cancer®®.

Late follow-up of a randomized trial of surgery plus tamoxifen
versus tamoxifen alone in women aged over 70 years with
operable breast cancer

M. Fennessy!, T. Bates?, the late K. MacRae*, D. Riley!, J. Houghton' and M. Baum?, on hehalf
of the Closed Trials Working Party of the Cancer Research UK Breast Cancer Trials Group

'Cancer Research UK and Univerdry College London Cancer Trials Cenmre, Royal Fres and Universiy College London and "Depanment of Surgery,
Rivpal Free and University College, London, "William Harvey Hispital, Ashford, Kem snd *Deparment of Medical Suadstics, Posigraduae Medics]
School, Universioy of Surrey, Guildford, UK

Correspondemce ro: Mr T. Bazes, Breast Unic, William Harvey Hospiesl, Achford, Kene TM24 OLZ, UK {2-mail: bazes com@virginner)

Background: Breast cancer has been considered a more indolent disease in the elderly, who are less
tolerant of aggressive cherapy. This trial tested the hypotchesis that eamoxifen wichout surgery would
provide adequate control of brease cancer for the remainder of life in elderly women, therebry sparing
them surgery.

Method: Women aged over 70 years with operable, invasive breas: cancer were randomized wo receive
either tamoxifen alone or surgery plus aamoxifen. Time to tressment filure (TTF), indicating indtial
primary treaement failure, was the primary endpoint. Overall morealicy, and death from breast cancer
were also compared berween the vwo groups.

Results: Berween 1984 and 1991, 455 padents were included in the trial. The analvsis was based on a
median follow-up of 12.7 years. The TTF was significantly shoreer in the amoxifen alone group: hazard
rado (HR) 4-41 (95 per cemt confidence inrerval (cd.) 3-31 wo 5.88). Ninecy-three (40-4 per cent) of 230
patients randomized o eamoxifen alone underwent surgery for the management of their disease. Both
overall moreality and mortality from breast cancer were significantly increased in the ramoxifen alone
group, although the survival curves did not diverge for the firse 3 three vears: HR 1.29 (95 per cene c.i.
1.04 vo 1.59%) and 1-68 (95 per cent c.i. 1.15 vo 2.47) respectively.

Conclusion: Omission of primary surgery in unselecved elderly women with operable breast cancer who
were fit for the procedure resulted in an increased rate of progression, therapeotic interventdion and

Paper accepeed | March 2004
Publshed online in Wiley InterScience (www.bjs.coook). DMOT: 10.1002/hjs 4603

Intreduction local control with mastectomy than with tamoxifen. The

St George's mial®, in which surgery mainly comprised

Women aged over 70 years with breast cancer have
received less aggressive trearment than younger women' -~
because of their presumed shoreer life expectancy, inabiliny
to tolerate active therapy and concern about co-morbidity.
Posiove findings from observational smdies of primary
tamoxifen treatment in the elderly’ " stimulated chree
randomized trials thar compared primary mmoxifen
therapy with surgery alone® 10, It was hypothesized
that tamoxifen alone might control the tumour over
the padent’s lifeime and obviate the need for surgery
and radiotherapy. The Nottingham trial® showed better

Copyrigh & 2004 Brirish Journal of Surgery Socieny Lid
Published by John Wiley & Sons Lid

wide excision, reported no difference between the owo
weamnents. The European Organizaton for Research and
Treatment of Cancer wial' of mmoxifen alone verms
modified radical mastectomy has recently reported 10-
vear follew-up; although there was a decreased dme o
treamment failure (TTF) in padents recemving tamoxifen
alone, there was no difference in survival between the two
EToups,

As data emerged that adjuvant tamoxifen may prolong
survival in postmenopausal women, three further trials
were initated that compared primary tamoxifen wich

Britisd Fourmal of Surgery 2004; 91: 599704
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surgery plus tamoxifen. In the Cancer Research Campaign
{CRCY'! and Group for Research on Endocrine Therapy
in the Elderly'? trals both conservative surgery and
mastecromy were permitted. The CRC mial excluded
adjuvant radiotherapy as it was hoped that adjuvant
tamoxifen would provide adequare local control following
breast-conserving surgery. At the ome thar the trial was
designed, it was generally considered that elderly padentms
tolerated postoperative radiotherapy poorly®. Padents were
not selected on the basis of oestrogen recepror (ER) status
because suitable assays were not widely available. Both
trials confirmed thar surgery improved local control. A
second Nottingham trial'?, that randomized patients with
strongly ER-positive tumours, also demonstrared improved
local control with mascectomy. Mone of these smdies
revealed differences between treatments with respect to the
development of distant metastases, brease cancer moreality
or overall mortality, bur with the exception of the GRETA
Trial?, the sample sizes were small, median follow-up was
shorr or tamoxifen was omitted from the surgical groap.
The present study analysed late follow-up in women
aged over 70 years with operable breast cancer who were
randomized to surgery plus tamoxifen or ramoxifen alone.

Patients and methods

Ehgible women were identified in districe general hospitals
or university teaching hospitals in the UK from routine
breast clinic referrals. Included patents were aged 70 years
or over, had a palpable breast lesion and histological or
cytological evidence of invasive disease, or unequivocal
mammagraphic evidence of breast cancer, and had operable
disease. At the ome the wmal commenced some centres
relied on mammography for diagnosis. Operable disease
was defined as T1, T2, T3a (less than 10 cm), T4b {local
skin involvement only), N0 or N1, and M0. Padents
with palpable ipsilateral amllary nodes were ehigble if the
nodes were mobile in reladon o the chest wall. Negative
radiographs of the chest, lateral lumbar spine and pebvis
were required. Patents with bilareral breasr cancer or
a previous malignancy, apart from non-melanoma skin
cancer or adequarely treated in sty carcinoma of the cervix,
were excluded. Padents were required to be fir for surgery
and available for follow-up. Following confirmed dizgnosis,
patients were randomized w either tamoxifen alone, 40 mg
daily (single or divided dose), or surgery plus the same dose
of tamowifen. There was no restricion on the exvent of
surgery and tamoxifen was prescribed indefinitely.

A compurer-generated randomization, stranfied by
hos=pital in block sizes of four, was produced and concealed
by staff ar the CRC Clinical Trals Centre. Eligibiliny

Copyright & 2004 Brirish Journal of Surgery Socieny Lad
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was confirmed and the randomized allocanon issued by a
telephone call wo the tmials centre. Patients were reviewed
every 3 months for the first 2 years, every & months for
a further 3 years and annually thereafter. All patients
were flagged with the Office for Madonal Stadstes for
notification of deaths that ocourred within the UKL The
cause of death, as reported on the death cernficate, was
compared with informaton recorded in the clinical dara
forms and incongruites were resolved by reference o the
medical records. The mal protocol was approved by the
local research ethics committee. An informaton sheet was
provided and verbal consent required from all patients,

Endpoints
The hypothesis was that amoxifen alone would provide
adequate control of breast cancer for the remainder of
life in elderly women, thereby sparing them surgery. The
objectves were to compare ['TF and overall mortalioy
in patients randomized to surgery plus tamowfen and
tamomfen alone. The primary endpoint was TTF and
the secondary endpoint overall morralicy.

Progression in the tamoxifen alone group was based
on the Union Internacional Contra la Canerum enteria
for unidimensional tumours'™. The maximum tumour
diameter was measured in a single dimension only, ac
baseline and each follow-up visit. Using a computermed
algorithm, progression was assigned when there was a
greawer than 23 per cent incredse in MAXIMUM  CWMOUT
diameter compared with the smallest recorded diamerer,
or the appearance of new lesions. To avoid bias, in both
weamnent groups the date of progression was taken as
the date of clinical diagnosis, provided thar this was
subsequenty confirmed by cyrology, histology or imaging.

Statistical analysis
Tt was caleulated thar a sample size of 350 patents would be
enough detecra 10 per cent difference in ourcome beoween
the rreatments for either endpoint, with ™) per cent power.
All randommed patens, regardless of eligibility and
whether they received the assigned treatment, were
included in an intention-to-trear analysis. Time intervals
for Kaplan—Meier”? plots were caleulated from the date of
randomization o the date of the event. Surviving patients
who had not had an event at the ume of analysis were
censored at the dme of last known stams. For progression
and bresst cancer mortality analyses, patents who died
without experiencing an event were censored ar the ome
of death.

Median time intervals were estimated by the life-table
method. Kaplan—Meier plots were arbitrarily terminared

www . hjscouk Brivich Fourna of Surpery 2004; 91: 699-704
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at 10 years, bur statistical estimates included all dara
Effect of treatment and independent prognostic vanables
on these plots was esomated wsing a2 Cox proportional
harard model. There were no planned subgroup or
co-variate analyses. All analyses were conducred using
SAS® version 6-12 (SAS Instirute, Cary, North Carolina,
USAL

Results

Between January 1984 and October 1991, 27 hospicals in
the UK randomized 435 patients into the rrial. The analysis
was based on a median follow-up of 12-7 years. Follow-up
was complete for all but six patients up o Seprember 1999
at lease. The trial profile is shown in Fig. 1.

Seven randomized patients were ineligible because they
had bone metastases, previous cancer, were not fit for
surgery, had exdsion biopsy before randomizadon or
had hbilateral brease cancer. Four patients mreated by local
excision deviated from the protocol by recetving adjuvant
radiotherapy. There was an excess of T3a mmours in the
tamoxifen alone group and of T4b umours in the surgery
plus tamoxifen group. Otherwise the groups were well
matched with regard to prognosoc factors and diagnosoe
procedures (Tafle I).

Fourteen patients randomized ©o surgery rejected
the allocaton and recerved tamoxifen alone, whereas
three randomized o amoxifen alone elected w have
surgery. These patients were analysed as random-

1zed.

Surgery plus Emoxdfen 226 Tamoxtien afone 230
Inaligible & Inaligible 3
r b
Allpcation not recaived 14 Alocaton not received 3
Patient cholce 11 Patient chalce 3
Melestaic diseasa 2
Uniftt for surgery 1
Loet to follow-up &
Analysed for TTF &ng Anaiysed for TTF and
martsity 225 moriality 230

Ag. 1 Trial profile. TTF, time to trearment failure

Copyrigh & 2004 Bricish Jourmnsl of Surgery Socieny Lad
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Table 1 Patient characeeristics
Surpary plus Tamltan
tamoxien alone
=25 {0 = 2300
Age (years)* 76 (f0-o0) 76 [F0-£&7)
Fallow-up (yearsy’ 12.4 [LA-163) 129 [41-163)
Tumour stage at basaing
T1 (=2 om) 48 a8
T2 [~ 210 = & cm) 114 130
Taa (=5t =10 cm) 8 16
T4b B4 48
Clinlzal node siafus
Mo paipahie nodes 178 191
Falpabie nodes 40 a3
Mot known 5] ]
Memod of dagnosis
BIOIEy (/- Cytology, +/— 13 131
mammagrapiy]
Cytology [+~ T4 a2
mammagrapiny)
Mammcgrapny Aons 18 17
Mot known 1 (1]
Primary surgesy
Modified mastectomy 10
Simpie mastectomy 4z
Quadrantectamy 12
Local excision 147
Surgery not partormed 14
New primany cancars
Endometrial cancer 4 B
Todal 1 24

“Vialues sre median {range).

Disease progression
Fifty-seven padients randomized o surgery plus camoxifen

and 141 to wamoxifen alone had disease progression
(Tafle 7). The progression-free interval was significantly
shorter in the lamer group: hazard rago (HE) 441
(95 per cent confidence interval (c) 3-31 oo 5-88) (Fag. 2.
The median progression-free interval in this group was
1-69 (95 per cent ci 143 to 1-82) years, whereas the
median had not been reached in the surgery plus tamoxifen
group. The most frequent interventon following a
change of management was hormonal cherapy in patients
randomized to surgery plus tamoxifen and surgery in those
allocated to tamoxifen alone (Talde 3).

Primary tamoxifen was inferior w both mastectomy
(HE 1724, 95 per cent ci. 641 m 47-62) and breast-
conserving surgery (HE 3-99, 95 per cent c.i. 4-12 wo 8-70)
in achieving local conmol. Among patents randomized
o surgery plus tamoxifen, the risk of local progression
was greater in those who had breast conservation than
in those who had a mastectomy: HE 2-%8 (93 per cent
ci. 1-06 o 8-39). The S-year rates of local progression
were 8§ per cent after mastectomy, 18 per cent after breast

www_hjscouk Brisich Fournal of Sergery 2004; 91: 699-704
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£ joop;

g wp

2w

i &0

o 20

2

[ ]

Time afiar randomizzgon (years)

No. &t risk
Sumeny plus tamoxtian 225 182 1| 110 M E2
Temodfengone 230 g2 40 2 18 g

Fg. 2 Progression-free imterval in erial of 435 women aged over
75 years with breast cancer

conservatdon and 64 per cent in women who had amorifen
alone. Although many more patients in the tamoxifen alone
group had local progression, some of whom did not have
a subsequent change of management, this did not result
in an increased incidence of uncontrolled local disease at
death: 11 patients in the surgery plus tamoxifen group and
13 in the tsmoxifen alone group. Thireeen and 39 patents
in each group respectively had cancer progression without
a recorded change of management.

The baseline co-variares age at randomization, clinical
tumour size, clinical status of the axilla and involvement of
the skin overlying the rumour, along with their interacton
with randommzed treatment, and randomized treatment
itself, were evaluared in a Cox proportional harards model.
Only randomized treamment (HRE 4-50, 95 per cent ci.
337 o 6-01) and mumour sze (HE 1-14, 95 per cent i
1-04 to 1-24 per cm) were independently predicove of
Progression.

Table 2 Comparison of ereaiment failure in the svo groups

Surgery plus  Tamaifen
tammifen alone
ReCcuImencs o progression
Local 24 a4
Axllary® 12 ) |
Distantt fuil 14
Stable diseasa deemed an unsatistactory na a
outcome
Temoxien side-effects ] 1
Othert 1 a
Total &7 141

“Includes simualaneoas confirmadon of loca] and axillary recurrence;
tincludes simulmneous confirmation of disan and locsl or

axillary recurrence; fone patient had s cydc carcinoma resecred because
of repested aspiradon and three padens developed conralaeral

hrewst cancer.

Copyright © 2004 Brirish Journsl of Surgery Sociery Lod
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Surgery plus tamaetian
3 100 --------- - Tamoxiien along
E B0
& B0
H
E 40
E =
15 1 1 1 1 1
1 z 4 & B 10
Time after randomlzation {years)
. &8t sk
Surgary plus tamotien 225 192 18 13 107 T
Tamaxiien alone 230 199 162 120 BT E7

Ag. 3 Overall morealivy in erial of 455 women aged over 75 years
with breass cancer

Mortality

Both overall morrality and moreality from breast cancer
were significantly increased in the mmoxifen alone group
after the first 3 years compared with surgery plus tamonafen:
HR 1.29 (95 per centc.i. 1-04 0o 1.5%9) and 1-68(93 per cent
ci. 1-15 w 2-47) respectvely (Fig. 3 and Tabie 4). There
were no perioperatve deaths following primary surgery.
The 3- and 10-year survival rates were 67-3(95 per cent i,
61-3 0 73-3)and 37-7 (95 per cent ca. 31-2 10 44-2) per cent
respectively for the surgery plus amoxifen group, and 39-3
(95 per cent c.1. 53-2 t 65-9) and 28-8 (95 per cencca. 22.9
to 34-B) per cent respecovely for the tamoxifen alone group.

As described for disease progression, baseline co-variares
were evaluated in a Cox proportonal hazard model. Age
(HE 1-08 (95 percent ci. 105 wo 1-10) per year) and
mmour siee (HR 1-17, 95 per cent ca. 109 wo 1-27 per
cm) were independently predicrive of overall monaliog.
Addidon of age and tumour size did not improve the Cox
model (adjusted HE 1-30, 95 per cent ci. 105 w 1-60)
compared with the unadjusted overall morrality. However,
the median tumour size in the mastectomy subgroup was
greaver than thar in the breast conservaton subgroup (4
vermes 3 em respectively) as was the propordon of T4

Tabie 3 Therapy following change of management

Surgery pius

tamoatan Tamaxifen aione
Intervertion =71 o =144}
Surgery 26 2] 93 [B4E)
Hormonal Merapy a7 [52) 42 pa.z)
Radiotherapy 16 f23) 24 (187
Cther Intervertions Ti0) 428

Values in parencheses are percenmges. Some padents received more than
one inervention.

www.hjs.couk Bricich Fournal of Surgery 2004; 91: 609-704
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Table 4 Causcs of deach

Surgery plus Tamaowien
Cause of daatn tammifen alone
HBraast cancer 43 &8
Othear 116 118
Total 168 187

mumours {16 (31 per cent) of 532 vermr 32 (20-1 per cent) of
15% respectively).

Discussion

A strong consensus has prevailed thar by the ome a breas:t
tumour is palpable, disseminarion has already occurred
and local treatment can only provide local control. Surgery
cannot influence the development of distant merastases
nor, in turn, mortalicy from breast cancer. Dara from
mature randomized mials challenge this belief. Adjvant
radiotherapy decreases overall and breast cancer-specific
morality races''", Similarly, mials comparing surgical
interventions sugrest that the extent of surgery can reduce
the rare of distant metastasis®™ and mortality from breast
cancer’". Results from the present erial contribute not only
o the management of early breast cancer in the elderly but
add o the accumulating evidence thar local reatment offers
maore than local control by impeding the metastatc process.

The overall mormlicy rate was increased when primary
surgery was omitted, primarily becanse of an increase in
the number of deaths from breast cancer. There were no
perioperative deaths and any harm from surgery muse have
been offset by the local benefic derived from control of
breast cancer because the overall morrality curves for the
two treatment groups were virmually superimposed for the
first 3 years after randomization. Ir is possible thar the
increase in mortality from brease cancer in the tamoxifen
alone group did not translate into an overall increased
morahty rate because of a dilutton effect resulong from
‘competing’ mortalicy from other causes, such as old age or
concomitant illness. Furthermore, recording death from
breast cancer s suscepoble o bias. In patients oreated
with tamoxifen who have a palpable unresected primary
carcinoma at death, there may be a tendency w ateribure
the cause of death to breast cancer, despite the lack of
confirmed distant disease, especially when the patient died
at home or was too frail @ be investgated.

A survival benefitwas not expected becanse these women
were elderly and ar rsk of death from concomitant
disease. Only a quarnter of the women in the surgery
plus tamoxifen group received adequare local treatment by

Copyright & 2004 Brirish |ournal of Surgery Socieny Lad
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current standards, in thar those who had breast-conserving
surgery did not receive radiotherapy.

The daily dose of amoxifen 40 mg was the standard
treamment for advanced breast cancer at the dme of trial
design. The durston of treaoment was not limited as this
would have increased the relapse rate in patients treated
with tamoxifen alone. As expected, there was a higher than
prediceed rate of endomerrial cancer, bur other studies have
shown that this has little effect on survival®?,

About owo-thirds of the tumours in this tmial would
be expected o be ER-posiove. It is therefore unlikely
that the large differences in tumour progression races
noted berween the groups would be eradicated in an
ER-posidve population, as both eamments would have

improved outcome inwomen with ER-positive mmours! ¥,

This study showed that umour excision decreased the
muortality rate in an unselecred populadon of elderly women
with operable breast cancer who were fit for the procedure.
However, for women with an ER-positve mumour who
have a short life expectancy, pimary tamoxifen therapy is
worthy of consideration as it produces an overall survival
curve similar o thar of surgery plos tamomifen during the
first 3 years of reatment.
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(Morth  Manchester General Hospital), B. Hoghin,
J. B W Gumpert, A. Yelland (Royal Sussex County Hos-
pital), W. A F. McAdam, L F. Hurchinson, ™. Kapadia
(Adredale General Hospital), J. McFie (Scarborough Gen-
eral Hospital), A McKinna (Royal Marsden Hospatal,
London), Professor (. B. McLacchie (Hartlepool Gen-
eral Hospital), Professor B, E. Mansel, 1. J. T. Webster
(University Hospital of Wales), 5. E. Mechan (Orm-
skirk and Dismrict General Hospitalh, W, Odling-
Smee, Al J. Wilkinson (Belfast Ciry Hospiralp, M. Perry
((hueen Alexandra Hospiwal), I T.]. Powles (Royal
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Marsden Hospital, Surton), J. Rennie (Dulwich Hospital),
R. Roxburgh, P. Sauven (Broomfield Hospieal), P. Savage
{(Jueen Mary's Hospiral), Professor B. AL Selbwood (With-
ington Hospieal), K. D Vellacorr (Royal Gwentr Hos-
pial), B G K Wason (Waterford Regional Hospatal),
T. G. Williams, P. Bentley (Kent and Sussex Hospiral).

Members of the Closed Trials Working Parry of the
Cancer Research UK Breast Cancer Trials Group were
T. Bates (Chairman) (William Harvey Hospital), M. Baum
{Cancer Research UK and University College London
Cancer Trnals Centre), . A Berstock  (Clatterbridge
General Hospiral), J. Cuzick (Imperial Cancer Research
Fund, London), J. Dobbs (5t Thomas, Hospieal, London),
J. Hayhirtle, J. Houghton (Cancer Research UK and
University College London Cancer Trials Centre),
K. McPherson (London School of Hygiene and Tropical
Medicine), B. Millis (Guy's Hospital), T. J. Powles (Royal
Marsden Hospital, London), B. Rubens (Guy's Hospital),
R. Sainsbury (University College London Medical School)
and A Wilson (Whirtingron Hospatal).
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Variation in management of small invasive breast cancers
detected on screening in the former South East Thames

region: observational study

5 Moritz, T Bates, 5 M Henderson, 8 Humphreys, M | Michell

Abstract

Ohbjective: To cxamine the variation m surgical and
adjuvant reatment of breast cancer of known
histology and detected on screening in a large cohort
of patients reated by the surgeons of a health region.
Design: Part prospective, part retrospective
ohservational study using the databases of a region's
hreast sereening programme and of the cancer
TR,

Setting: The former South East Thames region.
Subjects: 60K women aged 49-79 who presented
during 1991-2 with nvasive breast cancer up o

20 mm in diameter that had been detected on
screening These patients were treated by 35 surgeons,
Main outcome measures: Mastectonmy rate by
surgeon and the use of adjuvant treatment
{radiotherapy, tamoxifen, and chemotherapy) were
comprred with risk Factors, mmour grade, resection
margins, and axillary node stats,

Results: The mastectomy rate varied between nil and
B, although the numbers at these exiremes were
small {013 o 87100 Surgeons operating on more
than 20 such cases had a lower mastectomy rate (15%)
than surgeons treating fewer cases (23%), but this
difference was confounded by variation in casemix.
There were also wide vamations in mastecomy rales
and in axillary sampling rates that were independent
of casemix or caseload. There was broad agreement
o the use of adjuvant amosifen (94%), but few
patients recetved chemotherapy (2,5%). 78 patients

[ 19%) did not receive radiotherapy, including 51

out of 317 patients with unfavourable tumours, amd
26 patients did not receive tamoxifen, Whether the
patient received adjuvant weatment was more
dependent on referral by the surgeon than the risk
factors for local recurrence and was independent of
caseload,

Conclusion: Mastectomy rates for similar mours
vary widely by surgeon independently of casemnix or
caseload, but surgeons with a igher caseload tend o

have a lower mastectomy rate, Omission of
postoperative radiotherapy or tamoxifen after
conservative treatment is not related to nsk factors for
local recurrence or caseload, Confidential feedback of
wreatment profiles w individual surgeons has been
used, but when benefit has been established treatment
should be guided by evidence based protocol,

Inroduction

Apparent variations in the oucome of breast cancer in
England and Wales' and across Enrope® are thought o
be due to variations in treatment. Varations in
caseload may also be related o ourcome,”* b dowht
remains about the methodological soundness of some
of the studies.” The management of breast cancer may
vary between teaching amnd non-teaching hospitals,
geographically™" and according to patient choice,”
bt difference in cutcome may be solely due o differ-
ences in the severity of disese.” Suboptimal treatment
of breast cancer could compromise the success of the
IHS breast screening programme in the United King-
dom, which started in 1988 with the aim of reducing
the mortality in women aged 50-64 by 25% by 2000."
The swong guality assurance component of the
programme may have lead w0 a more uniform
approach o the management of cancer detected on
screeningg, but Chouillet et al found variations in the
treatment of breast cancer across the four former
Thames health regions,”

Breast conserving surgery followed by radio-
therapy is a safe alternative to mastectomy.” ' This was
confirrmed by an overview of world practice,™ but Van
Dongen et al concluded that only 60% of mmours were
suitable for breast conservation.” The quality assur-
ance  puidelines  for the NHS  breast screening
programme state that more than 50% of patients with
small wwasive wmours should have them locally
exwcised ®  Radiotherapy after conservative surgery,
which reduces the rate of local recurrence,” ' does
o atfiect overall survival, but adjuvant amoxifen gives
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a clear survival benefit for postmencpausal patents
and the benefits ourweigh the risk of side effecis™ *
Chemotherapy may prolong the recurrence-free inter-
wval in postmenopausal patients with node positive dis-
case, but this cvidence may not have  influenced
managernent in 1991-25 % The implementation of the
soreening programme in 1988 was precipitows, and the
necessary documentation and computer Gaciliges for
retrieval and analysis were not in place ar the outset so
thiat data collection was in part reirospective.

We examined the management of patients with
small invasive breast cancers detected by the Sowth
Thames East breast soreening programme during
195912, Small invasive umaours are mostly detecied on
screening, and patients are likely o benefit from early
detection if treated appropriately”

Subjects and methods

Data on treatment of all invasive breast cancers were
otained from the participating surgeons by the South
Thames East Breast Screening Quality Assurance Bef-
erence Centre by means of a standard biopsy and
rreatment form. Operation details were considered to
be correct if the data were consistent with details in the
pathology report, We could not check the surgeons’
data on adjuvant reatment in a similar way, but afier a
pilot smdy showed recording ervors these data were
checked against data from  the Thames Cancer
Regisuy, Registry data are collected  divecty from
parkents’ notes at regular hospital visits by irained staff.
Completeness of registration for breast cancer in
wornen aged 50-64 at screening is estimared 1o be H2%
rwor vears after diagnosis and 87.9% after three years
{] Lutz, scientific meeting of the Thames Cancer Regis-
try, London, July 1994), Since the regisoy collects
detailed information on adjuvant rreatment, inchading
dare of starting and dosage, we considered it certain
that meatment had been given. However, the registry's
records on adjuvant reatment are not complete”
When the regisoy database did not confinm the
reatment on the database of the breast screening pro-
gramme or when cases were ot recorded by the regis-
iry, further written evidence was sought from the
surgednns o confirm adjuvant weatment. We  also
confirmed with the four radictherapy units in the
region and with one cutside unit that patents who
were recorded as not having had radiotherapy had non
received it

Tumouwr diameter was taken as  the langest
pathological dameter of invasive cancinoma, The dini-
cal palpability of the umour was not available for the
whole cohort, but a percentage has been extrapolated
to the whole database for cach surgeon. Palpabilicy
may depend on knowledge of the radiologically
derected mmour site, and for both these reasons the
data cannot be regarded as robust.

Drata aralysis was conducted with the help of the
database system of the breast screening programime.
This holds details of patent identification, screening,
surgery, pathology, and radiology for all women who
attended screening who were foune 1o hiave an abnor-
mality and were subsequently referred tor surgical
biopsy.

Preliminary analysis showed that some patients
with imvasive cancer that was not  rested by
mastectomy did not receive radiotherapy or, ina few

BM] VOLUMERIS 15 NOVEMBER 1907

cases, mmoxifen. We theretore used the criteria for the
second irial of the Bridsh Association of Surgical
Cncology, in which patients with small well differenti-
ated tumours were randomly alkocated i twa by two
il for and against radictherapy amd for and against
tamoxifen™ We relaced the criteria to include patients
in whom vasoular invasion had not been reported and
in whom the node statis was unkown.

Favourable mmours were defined as those up to
2 mm in diameter that had dear resection: margins,
that were gradde I, and in which axillary lvinph node
slans was negative oF unkown.

Cases

A total of 817 women o invasive cancers detected
between 1 January 1991 and 51 December 1992; 620
of these cancers had a tumour size of up to 20mm
dimeter. Surgical data were available for 600 cases,
which were included in the analysis. A total of 493
patients had the cancer locally excised, of which 460
had full date, including a pathology report,. OF these
G0 patiens, 328 had adjuvant reamment data cross
checked apgainst the rvegisory data amd B0 were
confirmed by the sungeon. We included only these 408
paticnts whose treatment details could be confirmed in
the analysis of adjuvant reatment after conservative
SUTEETY.

Breast screening started in the former South East
Thames region between 1985 and 1992 so that most of
the women m this study were given thear diagnosis at
their first atterwlance, the prevalent round of screening,
The median age at dizgnosis was 59 (range 49-T4)

Results

Surgical workload

Thirty five surgeons were concerned with the manage-
ment of the patients in this smdy, the number of
patients. per surgeon varying between 1 oand 70
{median 13} (table 1), Five surgeons treated only one
peatient, and anoher five surgeons managed five or
fewer patients. Eleven surgeons mreated more than 20
patients in two years, and 24 oreated 200 or fewer.

Caszemix and caseload
All nomours were 20 mm or less on largest pathologi-
cal diammeter, but 160 our of 211 (76%) momaours were
palpable among surgeons reating 200 or Tewer such
patients compared with 196 out of 389 (50%) nimours
g surgeons with a higher caseload, The data on
palpability are not robust, but the mean nomwour size for
the 408 patients treated by conservative surgery fell
from 135 mm if they were reated by surgeons with a
low caseload (<5 cases) to 119 mm i they were
treated by surgeons with a high caseload {2 3 cases)
{table 1). However, among the siv surgeons with a high
caseload, the mean wmowr diameter varied  from
10,7 mm for one surgeon wha referred all palpable
turnours to local surgeons to 13,1 mm for another who
treated  all referred  patients. The mean  mmour
diameter in patients weated by mastectomy [ 12,8 mim)
was little different from the mean diameter in those
treated by conservative surgery {125 mm).

The proportion of mode negative, or favourable
turtenirs, was e higher among surgeons with the
highest caseload (able 1),
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Tahle 1 Variation in casemiz of and treatment of breast cancer by surgeans according 1o caseload

Casaload (Ha ol ireesive cascers <20 mm gabachad By screming, 1991-2)

<5 [neB)

512 (ne8) 938 (s=T) 030 (neB)  -30(n=b)  Total (n=35)
Ko af patens T 1 = a7 138 m 00"
W of patsnts with palpaple umour 13 3] T a7 118 154
Waan dameter of fusaur |mm} 115 131 1%1 7y 11.0 125
Masteciomy rate Mo (%) of cases) [ H M (30 334023 33 12} 108 {18)
Ko of patients breated consenvarimely: 1 Lt BB 06 238 492°
With full data 11 ko) 5 Ll Fil] 408"
With one or mome nodes sampled 0 1 N 55 120 e
'With pasilie mdes 0 3 7 4 24 43
Withou! (emasilen reatman: 1 3 2 ] ] 26
Faviurable lusours ] ] 1 ] 50 o
Ragiatharapy given 2 § & 16 bk 64
Mon-tavpuratie himoers: i 26 L T1 164 nr
Fadatherapy given & 17 4 &0 141 a1

*Inchudes B patients who were aparated an by other serpaias outaide the region; 2 of tham had a massectomy ang ful data weee avalable for 2 of the 4 patients

who g sol e 3 masteciomy.

Extent of surgery

Among the GO0 patients with an invasive breast cancer
of up w20 mm in diasmeter the overall mastectomy
rate was 8%, but among the 35 surgeons the
individual rate varied from nil to S04, The numbers at
these extremes were small (0715 v BA10), but surgeons
with a higher caseload (2200 cases in the two years)
had a masteciomy rate of 3% out of 388 (15%)
compared with 48 our of 211 (23%) for the surgeons
whao treated fewer cases (x° test for continuity with
Yates's correction .86, P <0005,

These variations were partly explained by the vari-
ations in casernix, but the mastectomy rate among sur-
geons with a low caseload (5-12 cases) varied by
surgeon from O out of 5 and T outof 12 (H3%) w0 & o
of 10 (&0%) when the mean tumour diameter was 138,
154, and 142 mm respectively. Similady, among
surgeons with a high caseload (> 30 cases) mastectomy
pates varied between 1 out of 52 (3%) and 10 owe of 39
(26%) when the mean dinmeter was 12,7 and 113 mm
respectively, These differences could non be explained
by knowledge of umaour grade or node stams,

Axillary node stams

In the 408 patients with complete dat on patholgy
and wreatrnent, axillary node stans was determined by
histological examination of at least one node in 224
patiems (35%), of whom 43 showed metasiases (19%).
Variations in axillary sampling rates seemed o be
independent of casemix in surgeons with both a low
amd @ high caseload. For example, one surgeon who
operated on & cases sampled axillary nodes in none of
them compared with another who operated on 6 cases

Table 2 Mumhers of patiants given adjuvant tretment 1or invasie breast cancer that
was {realed conservatively, according to fype of tumour

Fauparaale

Temou Fan-tavaurahle Tatal
Treatman! yge (n=81)* tumears {p=317)t {n=108]
W adpvart, reatment 1 T 5
Tamdan only n e | &1
Radiztherapy anly 1 1 12
Radigtharapy and tamoefan ] 47 310
Chemoftaragy only 0 1 1
Tamesien snd emethesiy 0 1 1
Hasdioherapy and and ¢ y 1 ] 3

“Up to 20 e i dhameter, grage | cladr marging, nods negetive or nodes nof samplad
filp to 20 mm in dameter bet which &0 ol mes| the shove oher crilknia.
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and sampled modes in 5, and one surgeon whao
operated on 28 cases sampled nodes inoonly 2
compared with another who operated on 34 cases and
sarnpled nodes in 30,

In &4 women treated by conservative sungery in
whom data on meamment were incomplete, the axillary
sampling rate was similar, the overall rate heing
2HZAH92 (AT,

Ninety three of the 108 patients treated by mastec-
tomy (56%) had @ node sample aken, of whom 28
(300 had positive nodes.

Adjuvant treatment after conservative surgery
Table 2 shows the distributon of adjuvant reatment
after conservative surgery in 408 patients. Fifteen
patients did not receive any adjuvant treatment, and in
all of them the axillary lymph node siams was negative
or undetermined, Four patients had cancers that were
grade T and had clear excision margins, 1 patient had a
minimal cancer of 1 mm in diameter whose grade and
excision margins were nol known, and another patent
hal a grade I oumour which reached the excsion mar-
gins. Three of the remaining 4 patients had mours
with positive excision margins: in G of these 9 patients
the tmour was grade 11 and in 5 the grade was
unkmowr,

Adjprvant tamoxifen was given o 382 of the 408
patkents reated conservatively (table 2), Owverall, 330 of
them received radiotherapy after conservarive surgery.
OF the T8 patients who were not treated  with
radiotherapy (table 2), 15 did not receive any adjuviane
weatment, 1 received chemotherapy alone, 61 received
endocrine mreamment alome, and | received  chemo-
therapy plus endocrine reatment. In oal, 311 of the
408 patiemts veceived both mmocifen and  rdio-
therapy. Chemotherapy was given (o just 10 parients.
Four of them had vmph node imolvement—2 had
grade 1 mwmours, 1 a grade | mmour, and 1 an
ungraded wmour, Of the 6 patients with negative or
unknown axillary nodal stas, 2 had gride T nomours,
1 a grade T wrmour, and 3 ungraded oomours,

Management of favourahle and non-favourable
tumours after conservative

Minety one patents had favourable tumours, of whom
64 (T recetved madiotherapy compared with 317
patients with non-favourable mmours, of whom 266
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Tabbe 3 Details of tumours in patients whe did nat raceive
radiatherapy for bressl cancer thal was Wrested consarvatively.
Values are numbers of patients

Favaurahily lusaurs Mos-levoaralla Mmosrs
(n=2T7)* (n=51}

Grada:

| ar B

1l n e

1 1] 1

Mot avaiable 1] 15
fiilary modes:

Prodilive o 1

Megative ] Fa |

Mot ks 1] 5
Rasition mangin

Clesr ar n

Unesrtain 1] 4

Pasilive 1] [

Mot known 1] 4

“Up to 20 mm in damater. grade |, cear margin, node negatve or nodes not
samplad

(B4%) received madiotherapy (able 2) OF the 22
surgeons who managed  patients with Bvourable
mmowrs, 12 referred all of them for radictherapy, 8
referred a proportion, and 2 did not give radiotherapy
at all. Comparison of the treatment of favourable
mours with that of non-tavourable wmours showed
ne clear diferences in management. Twenty  wo
surgeons  treated  patients from both prognostic
growps, Ten surgeons referred all their patems for
radiotherapy, 10 omitted the treatment In some
patients irrespective of which prognostic group they
belonged o, and 2 omined rdiotherapy only in
pratients with favourable mmours, OF the T8 patients
who were not given radiotherapy, 51 had non-
favourable mours and 27 favourable tamours (table
31 The radiotherapy referval rates by surgeon caseloal
groups are shown in able 1.

Of the 26 patients who were not given amosdten,
only 5 had favourable wmours, with the node status
being unknown in 5. Cimission of ramoxifen was ol
confined to surgeons with a low caseload (table 1), All
1 patients who received chemaotherapy had non-
favourable mmours.

Management of patients with lymph node positive
disease

O the 45 patients with node positive disease, 36 were
rreated with radiotherapy and mmoxiten; 3 received
radiotherapy, tamoxifen, and chemotherapy; 1 chema-
therapy and tamoxifen; 2 tamoxifen alone; and |
radiotherapy alone. Ten out of 13 surgeons mreared all
patients with node positive disease with radiotherapy
and tamoxifen.

As part of the South Thames East Breast Soreening
Surgical Cuality Assurance Programume data on treat-
ment were confidentially reported to the surgeons
every B months so that all surgeons are aware of their
treatment profile with respect o their peers,

Variation between regions
Recent unpublished quality assurance data from 16
regions in the United Kingdom for 19956 showed thar

South Thames (East) region has the highest number of

pratients with screen detected cancers operated on by
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surgeons with a caseload of less than 10 cases per vear.
Of those regions thar provided data, South Thames
had the lowest proportion of benign biopsy specimens
weighing less than 20 g and had comparatively long
walting times. However, in none of the therapeutic
quahity  standards. which  induded  the ratio  of
maligmant 1o benign opsies, preoperative diagnosis,
nede stans, amwd mastectomy rate, was the region an
outlier compared with other regions (] Parrick, British
Assoctation of Surgcal Oneology Breast Group study
day, Salihull, April 1997),

Treatment outcome

Follow up data on this patient cohort is collected pro-
spectively, but the number of reatment Falures is as vet
o bow o indicate whether variation in reatment will
result e different outcomes as measured by disease-
free interval and overall survival,

Discussion

The imroduction of the screening programime meant
that for the first time the specificity of radiologists work
was publicly audited, with publication of recall rates
and vatios of malignant we benign biopsy specimens for
each screening cenire. Pathologists set up a process of
peer review, with ciroulation of histological slides so
that the boundaries between invasive and in sim
disease il Between in sine disease and atypical ductal
hyperplasia were defined and monitored. The sur-
grons were ssued with guidelines which included
gueliny eriteria, each with a qualiny objective, outoome
measure, and targer” These were published in 1992
bt had been circulated and discussed in draft form
during the period of our study. Regular multidiscipli-
mary meetings of radiologiss, surgeons, and pathalo-
gists concerned with screening were taking  place.
However, radintherapists and oneologists had not heen
drawn into the consultative process on the hest
management of screen detected breast concer at this
stage, and n omany centres the use of adjuvam
trestment was dependent on the refermal practice of
the individual surgeon reating each patient.

Variations in treatment with caseload
Although the overall mastectomy rane in this study was
well hebonw the target of S04 for invasive timours of
15 mm o less set by the surgical quality assurance
guidelines™ there was conswderable vanation between
surgeons. surgeons with a higher caseboad performed
fewer mastectomies  than surgeons with a lower
cascload. This rend wis also noted in Edinbuargh,” ban
i our sty the lower masteciomy e of surgeons
with higher caseloads may partly be due o differences
in casemix since there was a trend for them w mear
smaller  impalpable  mmours. This  tendency was
further confounded by variation in referral practice for
palpable mmours, However, none of the few patients
treatedd by surgeons seeing fewer than 5 cases received
a miastectommy, and all these umours were palpable.
There was clearly a difference in clinical practice for
apparenily similar wamours between surgeons with
hoth high and low caseloads,

The determination of axillary node sas again
showed variations in individual clinical practice which
were i related o caseload, casemib or mastectomy
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rate, Failure w0 refer patients for  postoperative
radiotherapy after conservative surgery for invasive
breast cancer or to prescribe amoxifen was not related
o caseload but was related to the surgeon and seemed
1o b diosymcratic,

The number of surgeons reating women with
breast cancer detected on soreening was much higher
in South Thames (East) region than in other regions, 1t
has been suggested that only breast experts should
treat sereen detected breast cancer, but should the
management of symptomatic cases be any diferent? In
a population of 250000 served by a district general
hospital it s probably  appropriae oo have  wo
surgeons with a major interest in breast disease; in
South Thames (East) region the 15 districts would
require 30 surgeons, AL the owser there were 37
surgenns freating hreast cancer, and with time this has
only been reduced to 35—all of whom are members of
the British Association of Surgical Oncology Breast
Specialty Group, Several of the surgeons reating only
a few cases no longer do so, but the panemn established
at the outset of the screening programme has tended
to persist. Although South Thames (East) region has
Mae surgecs weating screen detected cancer than is
considered appropriate, variation in clinkcal practice
amd omission of optimal adjuvant treatment is just as
prevalent i patients reated by surgeons with a high

caseload, Recent comparison of the surgical audits of

the former South East and South West Thames regions
shows that the same varations may ocour with fewer
surgeons treating more patients (T Bates, M Kissin,
sixth Brighton breast day, April 1996). The mastectomy
rate in these two adjacent regions is similar but lower
than that in the northemn regions of the Umted King-
dom (] Pawrick, Britsh  Association of  Surgical
Oneology Breast Group snudy day, Solibull, April
19%7). Variations in breast cancer treatment can relate
o socioeconomic fctors™ Although there is no
suggestion of this in our study, we did not look for such
evidence, Variation may also arise from nsufficent
knowledge of or disagreements with guidelines among
physicians,” and in a recent British survey half of the
surgeons who undertake breast work spend less than a
fifth of their time doing such work.™

Chuality assurance visits 1o the regional screening
centres with an external assessor have only mken place
over the past 12 months, but they have highlighted the
need for a weekly multidisciplinary meeting attended
by a radiotherapist or an oncologis, Such meetings
have tended to be sporadic and retrospective rather
than tw plan meatment. Audit of these daa with
feedback of individual data every  months 1o surgeons
was in place at the time of the soedy, but these measures
seemed o be comparatively ineffective in changing
practice, The lack of site visits rather than the number
of surgeons may have been more of a problem in
keeping variations to @ minimum.

Place of radiotherapy and adjuvant treatment

One of the aims of the NHS breast screening
programme is to detect breast cancer at an early stage
when wmour size allows tor less radical surgery. The
safety of conservative surgery plus radiotherapy has
heen esablished,” and the option of breast conserva-
tiom should therefore be offered 1w women whenever
possible. However, women should not be put at

increased risk of local recurrence by not having radio-
therapy becanse the quality rather than the quantity of
lifie must suffer.

It is uncertain whether all patients with early hreast
cancer reguire radiation after local excision or whether
there is a subset of patients with 4 good prognosis
whose risk of recurrence of breast cancer with
conservative surgery is so small that radiotherapy can
safely be omitted.™ In a randomised trial no low risk
subgroup could be identified among patients with
nesle negative disease, but mour size (greater than 20
mm) and high wmour grade were associated with a
higher risk of local relapse’’ The investigators
concluded that unil an acceprable low risk group for
breast relapse could be identified, all patients should be
rreated with breast irvadiation, a view supported in a
recent review by Dixon™ Schnitt et al have recentdy
reported the abandonment of a wial of radiotherapy
after conservative surgery for breast cancer with a good
prognosis,” but the preliminary results of the second
rial of the British Association of Surgical Oncology
have not been reported. The separation of umours
into favourable and non-favourable mwmours was not
interwled 1o condone the omission of radiotherapy
after conservative surgery but o examine whether this
had been in the mind of the referring surgeon. It seems
thian this was not the case,

The use of postoperative radiotherapy for favour-
able and non-favourable twmours was 7% and B4%
respectively, but overall comparison of the reatment of
favourable with non-favourable wmours showed no
clear differences in management. Most surgeons either
referred  patients from both prognostic groups for
radictherapy or omitted the treatment in a proportion
of cases irrespective of which prognostic group they
belonged o, Only two surgeons distinguished between
prognostc groups and omitted radiotherapy only
patients with favourable mamours, These data suggest
that patient management varied from surgeon to
surgeon rather thian by risk factors for local recurrence,
When the best meamment of favourable mumours is
uncertain, clinical practice needs to be established by
large, well designed, randomised rials rather than by
surgical preference,

The best management of favourable tumours may
be uncertain, but variation in reatment was also seen
in the use of adjuvant radiotherapy when the lireranre
gives clear guidance.” Non-favourable tumours carry
an increased risk of local and distant recurrence
it adjuvant treatment is omitted after conservative
surgery, but it is not known o what extent variations
in treatment were  influenced by patient  choice,
Patients must be free o refuse adjuvant reatment,
having heen fully informed of the potential benefits
and risk. The reason why 22% of patients did not
recedve both adjuvant amoxifen and radiotherapy is
unknown, but it may have heen patient choice,
contraindication, or oversight. These results are
similar to the findings in south east England in a study
of all four of the former Thames regions, of which
South Thames (East) was one.” The management of
screen detected and symptomate tomours in 1990
was examined, and only G5% of patients in the screen-
ing age group were mreated with smaoxsifen and radio-
therapy. However, there was significant underreport-
ing of adjuvant reatment in this siudy by the Thames
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Cancer Registry—radiotherapy 20%, ramoxifen 25%
and chemotherapy 29%.* Underreporting of adjuvant
treatment has also been a problem m the screening
programme, bur in this stedy we confirmed  the
absence of treatment in cach case.

Axtillary mode status was only determined in 56'% of
patients treated conservatively, and, although the
expected rate of positive nodes is lower in screen
detected  tumeurs, this clearly remaimns  controver-
sial. " The NHS guidelines revised in 1996 state that
histological node stams showld normally be obiained
on all invasive cancers, cither by sampling or cearance
o ensure that all necessary dara are obained tor
deciding on adjuvant  radiotherapy  or  systemic
mrearment,” The data collection an the time of this sedy
was not sufficiently robust o record the extent of axil-
lary surgery or the number of nodes sampled.
Repeated  discussion ar quality assurance meetings
every fi months indicate that some surgeons strongly
disagree with these guidelines. Node status is a
powerful predictor of prognosis, but the evidence that
it should determine the indications for adjuvant
reatment in postmenopasil women was arguable in
198%1-25 % In our smdy most patients had amoxifen,
and few had chemotherapy The unpublished data
from the 1995 overview of the world literare on
adjuvant rearment for breast cancer may lead o an
increase i the use of chemotherapy in the United
Kingdom, but they are unlikely o resolve the
controversy over surgical exploration of the axill,

Climate of change

At the time of this sdy some pathologists did not
report tumour grade, lmphovascular invasion, or the
margin  status of invasive breast cancers  treated

conservatively, This deficiency was independent of

workload bur hias mow been resolved by peer pressure.
The introduction of the NHS hreast screening pro-

gramme has undoubtedly changed the weament off

breast cancer in the United Kingdom so that surgeons
reating cancers detected on screening bave gradually
been referred more patients with breast symptoms
Regular muliidisciplinary meetings between radiolo-
gast, pathologist, and surgecn are now attended by a
radiotherapist or an oncologist, & hreast care nurse,
andl the data manager. The frequency and attendance
at such mestings has not been uniform: across the
region, although the regular feedback of oreabment
data 1o each surgeon seems to have gradually changed
praciice. External aodit of screening units has now
been put in place, and the firse site visit rook place in
Jure 199G, Initial experience sugpests that this latter
form of audit is more effective in highlighring
varations in the management of breast cancer whether
screen detected or svmptomatic and  in effecting
change of practice,

Several lessons can be learnt from this prospective
audit, but the guidelines issued w surgeons are also
deficient. The 1996 update of the guidelines warned
surgeons to take note of mmour margins and insist on
axillary node stams, but they do not mention mwmour
grade or lymphovasoular invasion. More distarbingly,
the weekly meeting of the muludisciplinary team o
plan patient management is sill not amended by a
radicaherapist oran onoelogist. Only the contraindica-
tons w radiotherapy are specified, Perhaps it s o
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Key messages

® [n this health region mastectomy rate varied
between surgeons, surgeons with higher
caseloads tending v be move conservative, but
the wide varation in clinical practice was not
vedated e caseload

® The use of adjuvant tamoxifen in
postmenopausal women with invasive breast
carvcer was high (945} and the use of adjuvant
chemotherapy low (2.5%)

& Adjuvant vadiotherapy alter conservative
surgery was omitted in 1 in 5 cases, but the
omission was nod related to risk factors for local
TECUTTEnCe

® A weekly multidiscplinary meeting is an
imiportant safeguard to ensure optimal
reatment, and the team should include a
radiotherapist or an oncologist

# When benefin has already heen clearly
established, treatment should be guided by
evidence based protocols and audited by
regular site visits

altogether surprising that the adjuvant reatment of
screen detected breast cancer has sometimes fallen
below optimal standards,

In the face of variations in the reatment and possi-
bly of outcome '™ there has been  considerable
pressure 1o centralise cancer care in the United
Kingdom,” 10 which the Department of Health has
responded  with proposals 1w set up specalised
centres.” Doubis remain as o whether variations in
reatment cause major differences in survival® and cen-
malisation should not be essential to improve the qual-
ity of care of the many women presenting each year
with breast cancer. When there is uncertainty about
hest management. the question should be addressed by
an appropriste randomised controlled wial. When
henefit has already been cleary established, reatment
shiould be guided by evidenoe hased protocols and
auselived by regular site visis,
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Appendix 4 Study 4
Clinical outcome data for symptomatic breast cancer: the breast cancer clinical outcome
measures (BCCOM) Project?®>.
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Clinical outcome data for symptomatic breast cancer: the breast
cancer clinical outcome measures (BCCOM) project
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srochounD: Data collection for screen-detecied bressi cancer in the United Kngdom & fully funded which has led to
improvemnents in dinical praclice. However, data on SympIomats cancer ane deficieny and the aim of this project was to monitor the
Cument praciice.

METHODS A data set was designed together with sumogate outcome messures 10 reflect best practice. Duta from cancer regatnes
intally recured the comsent of dinicians, but in the third year snonyrmesed cirta were available.

MENATE The quality of data improved, but this varied by region and only a third of the cases were validated by cinicians, Regional
variatons in masteciomy rates were dentified, and one-thind of patients who underwent conservative surgery for the treatment
irvasve breast cancer were not recorded s receiving rediotherapy,

CoMLsIce: Mational data are essential to ersure that all patients receive appropriate treaiment for breast cancer, but varations still

Published onlne |2 Juky 2009
€ 2009 Cancer Rossarch UK

The NHS Breast Screening Programme (WHSBSP), which was set
up ln 1988 based on the strength of the Porrest Report (Parrast,
1986), hoa had & number of important effects, At that time, the
management of patients with bresst cancer in the United Kingdom
loy in the hands of general surgeons and, although many tock
special interest in the disease, the concepts of the breast care murse
ladthmﬂﬂ-&mgﬂmrytﬂm{!lﬂﬂmrﬂhhlntmhld
of time, the occasiomal

out of & specialty breast unit, and the disciplines required for the
screening process of specialist radiologists, surgeons and pethol-
ogists gradually took hold. However, the requirement for complete,
accurate and tmely data tock longer to giln acceptance.

The collection of data on screen-detected breast cancer was
Funded from the outset by the MHSBSP, and has been facllitated by
& single, breast screening computer In addition, the
Begional Bresst Screening QARGCs (O Assurance Reference
Centres) have been instrumental in providing good-quality data
for andit (NHS Breast Screening Frogramme, 2008). The feedback
on varistions in £t enmual sudit meetings both
rﬂﬂrwm has identified outliers In clinlcal practice

peer pressure has been proved to be a slow process

mnu ng & consensus, it has been possble to show major

*Cervespongence: Dr C Lagord, West Midlands Cancer Intelligence Unit,
Fublc Health Bulding thumtyafﬂmm‘q]‘rﬂ Edgbaston, Birmmgharn,
BIS ZTT, UK: E-maik catheri
MKFMWWEMW sccepted | juse XD0%;
published cnline |4 july 2009

axitt in the United Kngdorn and further improvernant in data capture is requined,
Britsh Joumal of Cancer (2009) 101, 395-402. dot |0.1038/5 b BE05 155 wwaw bjcancercom

Kaywords: bresst necplasmy dati coliection; cinical audht mas wresning sUFpeny; Treaiment oULEOME

changes in clinical practice over time {Sauven et al, 2003), The
appointment of reglonal representatives for the s pro-
pramme led to the formation af the Breast Group of the British
Association of Surgical Oncology (BASD), which In tern developed
inta the Association of Breast Surgery at BASO (ABS), and the
presentation of NHSBSF/ARS audit dats at the ABS Annual
has become the main focal point for breast surgeond in the
Urmited
As the screening date became more robust, the lack of data for
the majority of breast cancers that presert symptomatically
became more obvious, and with this recogniton thers was o
growing concern that variations in the stenderd of care and sub-
optimal practice might well be obacured. Since then, the lack of &
notional breast camcer databnse has been a limiting factor
although a BASO database was Inltally funced by Zeneca and
later by the Department of Health, the software incleded all breast
conultations and focussed on communication with the
practitioner rather than on systermatic data collection. As a result,
the database was not used widely and support was eventually
withdrawn,
= response to these concerns, in 2000, the ABS (nitiated
systematic detn collectlon for symptomatic breast cancers and,
with the support of those units with goed data collection systema,
achieved approxmately one-third of the estimated national
caselond, However, it became apparent with each year of this
unfunded initiative thet, es new units began submitting dass, many
collsborators falled to continue, often because of the withdrawnl of
mﬁu data mansgers. There was also a move by some acate
trusts 1o meet their responsbility w0 provide cancer
wiiting times dsta by extending the duties of established bresst
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Breast cancer clinical outcome measures (BCCOM) project
T Bates ot o
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Table | Surcgate dnical cutcome mesures for breast cancer
proposad by the BCCOM Progect team

Proposed surrogate clinical cutcome measures

1. Numder and proportion of breast cancens for which complese nformstion &
recevod

2 Number of gymptomatc and screan.detectad breast cancors weted in 3
hospilal per snnum

3 Number ind propertion of breast cancers for which there & & pre-operative

Cagrou

Number ard proportion of breast cancers g medical treatment only
Nunber and proporion of breast cancers trested surgcaly
Masectomy rute by breast sz < 1% 215 ad 00 >W0rd €3 >3
and €50 > 50 ven vesve Sarveter

Nurmber ad proporion of nvasve brasst cancens for which nodil status 5.

s

own

Number and proportion of histologialy node-negative nvisve Lreast

cancery lor which more then seven nodes were harvested

Number ard proporsion of invasive braast cancen wnated by Dreast-

coreerving sagery and receiving radiotherapy

10, Number ard propartion of node-positive patients with invasie breast
cancery. aged <60 years, receiving chermotherapy

il wamdmwmmmbrmam

receving hormrone theripy

BOCOM = Lreast cancer cincal outcome measurs: ER w osstrogen receptor

© @

cancer data managers, which also had a cffect. Over the
same period, the ACCBI [Association of of Grest
Britain and Ireland) took & similer initiative %o collect data on the
management of colorectal cancer, and more recent attempts to
collect data on oesophago-gastric and thyroid cancers by the
respective professional associations (the Association of Upper
Gastrointestinal Surgeons (AUGIS) and the British Association of
Endocrine and Thyroid Surgeons (BARTS)), have suffered the
same constraints, with retrieval rates of little more than & third of
the national dats.

Therefore, it became clear that requests made to individual
dinicians or to units were not the right way forward, and in 2003 it
mnwmnnduhddbydnrdudmw
could be used 1o resolve the problem. Fears were expressed that
data collection was less than complete (n some registries, and it
wbnm {boamuppncnnhnpunluhuhrmww
individual cliniclans and the requirement for anonymisation might
be barriers to progress. It was at this stage that the Breast Cancer
Clinical Outcome Measures (BCCOM) Project was established
using a subset of the national breast cancer data set for maximising
the ability of regional cancer registries to participate. As it is
mdﬁmhﬂammbduchbmappmm

variations in treatment lead to differences in disease-free
and overall survivel a series of sur clinical outcome
measures or “key performance indicators’ been developed to
monitor the exteat to which best practice is followed

METHODS

A breast cancer data set was designed after consultation with the
ABS and the UKACR (UK Association of Cancer Registries). Data
on all newly-diagnased primary symptomatic breast cancers are
obtained from the UK cancer registries and include basic
demographic details, information, tumour character-
istics and the type of surgical and adjuvant treatment for each case.
Male breast cancers sre included, but screen-detected cases are
excluded as far as possible. To reduce the contamination of
symptomatic cases with screen-detected breast cancers, cases
flagged by cancer registries as ccm-dmmd breast cancers (as
required (n the national cencer eer review measures
(Department of 1ealth, 2005)) are excluded fmm the BCCOM data
set. Cancer reglstries were asked to flag cases as having had »

Britsh joumal of Cancer (2009) 101(3). 395402

pre-operative dizgnosis of breast cancer if the case record
contuined & cytology or core biopsy diagnosis that pre-dated the
ration.

Mtwmmm

To validate the accuracy of data collection, cancer registries send
the collected data to the concerned consultant breast surgeon. The
surgeons in turn are asked 1o check the validity of data by comparing
them with those held on local systems, to make amendments i
necessary and to return the data without patient-identifiable detalls
to the BCCOM Project team ot the West Midlands Cancer
Intelligence Unit (WMCIU), Susgeons may submit unchecked data
l!thaydol\olhavememcauqmpponmed;mwnﬂbquc
convinced that the quality of the data is high. Cases aze not included
if the surgeon attends less than six symptomatic cases in the year,
chooses not to participate or is unknown.

From year 2 cnwards, the initinl protocol for data collection was
modified to ensure compliance with Section 60 of the Health and
Social Csre Act 2001. It was observed that, although non-
identifisble data were stored in the BCCOM central databese, the
flow of information at the beginning of the audit cycle, from cancer
registry to surgeon for validation, was at an individual patient level
Therefore, the updated protocol requested that cancer W
obtaln the written consent of individusl consultent
rel t)udanlomekdbruumbud\buplul.m

year 2, all consultant breast surgeons, whether members of the ASS
or not, were invited to participate in the BCCOM audit. The
regional symptomatic surgical representatives contacted the lead
breast surgeon in each hospital, seeking his (or her) help in
collecting their colleagues’ written consent to release data. In year 3,
the for data transfer from the cancer registries to the
redevent consultant surgeon was altered such that for all registries
aparnt from those in South West, Northern Ireland and Scotiand, the
data were distribated by the BOCOM team 2t the WMCIU. In
addition, cancer provided the BCOOM team with data on
ull the breast cancers disgnosed In each region for that audit year
(2004) so that en accurate denominator could be identified.

The data collected were an against the surrogate Clinical
Outcome Measures devised by the BCCOM steering group
(Table 1),

RESULTS
Recruitment

Table 2 shows participation Jevels In the BCCOM Project in each
region and country. In year 2 (cases diagnosed in 2003), there was
% 14% reduction in the total number of cases submitted (14 120
compared with 16 407) and very large reductions in some regions.
These decreases are in part because of the more reliable exclusion
of ineligible screen-detected cases In year 2, but mainly result from
changes in the protocols for data collection in year 2, which

required written consent from all surgeons before releasing the

&hol under their care to the lead surgeon in each
Mhm!(mdhpmdmmhul

pplied the BOCOM team with dets on all 43 58

dlqno b«mtmﬂ.‘l’l\h a denominator of the total
number of cases with which participation could be
compared (Table 3) and an estimate of the snnual breast cancer

burden in the United Kingdom could be made. Wales had the
highest recruitment of cases at 94%, and the Thames Region,
which has the highest number of surgeons and the most number of
cases, had by far the lowest recruitment at 29%. Figure 1 shows
that, in addition to the 1219 cases (3%), which were excluded in
year 3 because the surgeon had treated fewer than six symptomatic
cases, a further 21 220 symptomatic cases {54% of the total number
of symptomatic cases identified by the cancer registries) could not
be included either because the surgeon was non-compliant (15471
cases) or unknown (5749 cases),

© 2009 Gancer Research UK

71



Breast
T Bates ot o

clinlcal e measures (BCC OM) projoct

Table 1 Particpation by regons and Calic countries In years !, 2 and 3 of the BCCOM project

Diagnosis year
2002 003 2004 20022004
Ragion or Celtic country BCCOM year | BCCOM year 2 BCCOM year 3 Yotal % aligible cases your )
Eamiom 1691 7 1507 “19% &5
Novth West 1081 524 1397 3012 4l
Northem ind Yorkshae 2419 029 1910 6358 52
Northem lreland 0 367 432 1139 45
Onford 1341 1442 899 J682 62
Scotand 934 181 1836 2951 »
South West 3253 1001 2234 6489 54
Thames 1750 709 1530 5989 29
Trent 408 1588 1482 3419 52
Wiles 351 952 1201 2504 94
Weit Mdends 2529 1330 2340 7199 ”
Tow [ 14120 16739 47266 2

BCCOM w bresst cancer dnical ouicome measuw

Table ) Paticpation by surpeons n year 3 of !he BOCOM proect (cases dagnesed n 2004)

Eligible surgeons® Eligible surgecns who tubmitted data TahupaCOOHy-!__
Reglon or Celtic Numbar of Number Average, cases/ Number of Number Average, cases/ % of eligibla % of eligible
country surgeons of cases surgeon surgeons of cases wrgeon surgeons cases
Eastorn 42 314 55 15 1507 100 357 651
North West 3 44 52 2 1397 ) 303 406
Northam and Yorkshire 35 92 67 25 1910 7% 455 s1.7
Northem lretind 16 962 ) 3 412 7 s “o
Oxfore I8 | 447 80 12 899 75 647 YA
Scotland 46 e 0n 30 1836 6l 652 “7
South West 56 412l 71 7 M a 432 542
Thames m 5283 49 2 1530 s 234 20
Tront k3 R » 15 1453 ” 423 12
Webes 28 1376 ‘o 18 1201 & L) "
West My 5 0 (Y] k 2340 [y Tis 73
Totd %3 nmn % 2 1879 % 453 5

BOCOM » breast cancer dnvcal afcome meassre. “Surgeont warns eighie { they trexted & or mom spMptoveey. bresst cancer cases in 2004

In year 3 {cases diagnosed in 2004), 16611 fernale breast cancers
were included and 128 breast cancers were detected in men.
Slightty more breast cancers presented in the left breast (52 ws
48%). A total of 25% of cases were diagnosed in patients aged <50
years, 28% in those aged 50-64, 9% in those aged 6569 and 37%
in patients aged 70 or older.

Screening flag

In year 3 (cases diagnosed in 2004), of the 48 983 breast cancers cases
registered by cancer registries, 5805 (20%) were flagged as screen
detected (Figure 1), From the NHSBSP/ABS audit of screen-detected
cancers, It is known that 14057 cases would have had & date of first
Mmmucuﬂqinmmuum
reglatries sccaraely only 70% of the screen-detected
cases. Those regions that did not have the robust communications
between cancer regs and breast screening

which are to flag screen-detected breast cancers accurately,
tended 10 have the highest rates of non-invaslve breast cancers (up to
10% in year 1) and the greatest of cases in the then
screening sge group (50-64 years) included in their BCCOM
cohorts, The of non-invasive breast cancers decreased
from §.3% in year 1 to 5.8% in year 3, but this rate is still than
that expected from the literature, which suggests that only 3% of
non-invasive breast cancers present symptomatically (Blamey et al,
2000) compared with 21% (inchuding micro-invasion) of screen-
detected cases (NHS Breast Screening Programme, 2008). This

© 2009 Cancer Reseanch UK

provides surrogate evidence of continuing contamination by screen-
detected breast cancers in some régions. The recent requirement of
the national cancer peer review measures for registeies to
obtain details of screen-detected breast cancers from breast screen-
ing QA reference centres hay greatly improved the situation
compered with that of 2003, and it is hoped that In year 4 (cases
diagnosed in 2005), all registries will have correctly identified their
screen-detected cases,

Histological type

Of the 47266 breast cancer cases that were submitted to BOCOM
during years 1-), invasive ductel carcinorma was the most
common histological type (68%), feDowed by invasive lobulas
carcinoma {12%), ductal carcinome in site (59%), mixed invesive
carcinoma (5%), mucinous carcinoma (2%) and tubular carcino-
ma (1%). These proportions will probably change slightly when all
screen-detected cases have been eliminated, but rhey illustrate how
the 2udit could provide a source of a relatively large number of
Tarer tumours for research,

Nodal status

Of the breast cancer cases submitted in year 3 (cases disgnosed in
2004), 31.89% were lymph node positive, 343% were lymph node
negative and 33.9% had unknown nodel status (Tatle 4), For surgically
treated cases, 40.5% were lymph node pesitive, and “he propartion with

Eetish Jourmal of Cancer (2009) 101(3). 195 - 402
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Unknown No consent form Treating suigeon agreed 1o
surgeon signod take parnt (signed consent
5748 10728 form) 22701
\ Surgeon dd not sign
No surgeon consant form
aasigned but 8114 Cases not sent
hospial known back by surgeon
4540 5882
surgeson and
hoapital assigned
209

Figure | Total number of breast cancers recorded in BCCOM year 3 (cases diagnosed In 2001),

unknown lymph node status was 14.4%. The velatively high proportion
¢ surgically treated cases with unknown lymph node status may be
scause of the fact that some cancer regisiries do not record data oo
mph node status and mmour size for who receive
seoadjuvant chemotherspy or rads . This is because the use
of such data 'o determine the Nottingham Prognostic Index (NPI)
(Heybittle et al, 1962) or the pathological TNM stage at disgnosis could
result in an insccurate under-staging of the cancer. Recording of the
exillary node status increased during years 2-3 of the audit for all sge
groups, but was higher in those under the age of 50 years (89%) than in
those aged over 80 (729%), largely because the lstter group are less likely
to undergo surgery,

Tumour size

In year 3, for 31.4% of the cancers included in the cohort, the
maximum diameter of the invasive tumour component was
<20 mumn, and for 24.6% of cases the invasive size was unknown.
For surgically treated cases, the invasive tumour size was unknown
for only 7% of cancers. ln most of the latter cases, the invasive size
at disgnosis was not recorded ecither because the patient had
received neoadjuvant treatment, which may have reduced the
original size at diagnosis, or because the tumour was removed in
several pieces from more than one operation,

Tumour grade

In year 3, 12.0% of Invasive cancers were classified s grade 1, 41.0%
were grade 2 and 3).2% were grade 3. For surgically treated cases,
these proportions were 12.8, 43.3 and 37.9% respectively. The grade
was unknown for 13.9% of all cases, bur this decreased to 6.0% for
surgically treated cases. Pathologists are reluctant to report the grade
of the tumour after neoadjuvant treatment, which may partly explain

Brisish Jourmw of Cancar (2009) 101(3), 395-402

the latter shortfall, There was little variation in tumour grade over
the 3 years of the study. There was & clear association between nodal
status, tumour grade and size; with grade | cancers being smaller
and more likely to be node negative (Figure 2).

Nottingham prognostic index

In year 3, the NPI score could be calculated for 80% of the
surgically treated invasive breast cancers. The NPI could not be
calculated in 20% of the cases becsuse of missing grade (6%), size
(79%) and/or nodal status (14%). Nodal starus was not avallable in
28% of patients over the age of 80 years. Among those cases with a
known NPI, 51% were early breast cancers with an NPI score of
below 44 and were categorised into the Excellent Prognostic
Group (EPG), Good Prognostic Group (GPG) or Moderete
Prognostic Group L (MPG!). Overall, 45% were categorised into
the MPG2 or Poor Prognostic Group (PPG) (Blamey et al, 2007).
Thess data are In marked contrast to screen-detected breast
cancers. In the NHSBSP/ABS audit of screen-detected breast
cancers that were diagnosed in 2004, 83% of cases had an NPI
score of below 4.4 (24% in the EPG, 36% in the GPG and 22% in
the MPG1), 11% were in the MPG2 and &% in the PPG. The
variation in NPl with sge at dingnosis for surgically treated screen-
detected and symptomatic breast cencers is shown in Figure 3,

Surrogate clinical outcome measures

The surrogate dinical outcome measures proposed by the BCCOM
Project team are shown In Table 1. The number of cases treated in
each breast unit cannot be calculated from BCCOM dats as not all
surgeons agreed to participate in the andit. Pre-operutive dlagnosis
rates varied between 12% in Scotiand and 87% in the West
Midlands and were 40% or less in five regions. The NHSBSP/ABS
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sudit of screen-detected breast cancer has shown an improvement
in diagnosis from 63% between 1996 and 1997 to
94% between 2006 and 2007 (NHS Breast Screening Programme,
2008), Reliable pre-operative diagnosis data were only avallable
from at most three cancer reglstries, because many of them record
data only from pathology reports for resection specimens and do
not record details from any preceding cytology or core biopsy
reports. The numbers of nodes reported in what proved to be a

Table 4 Cramctenstcs of the invagve breast cancers included in year 3
of the BCCOM Project (cases dingnosed in 2004)

Surglcally
treated only
All Invasive (15 540) (11725)

Invasive breast
cancars diagnosed Neo. of % (when No. of % (when
in 2004 caper X known) cases X kmown)
Nodal status

Postive 94 JIa “8 <S4 w0S L
Negative R M 52 287 6 2N
Lnknown S267 319 NA 1684 144 NA
Grode

| N 120 14 1501 128 4
n a7 410 “« K73 43 ¢
" s M » “n Vs K
Uninown 58 11%Y  Na 72 &0 NA
Incwwe see

<15mm B 14 n 260 201 2
15« <20mm ¢ 181 p ] 220 189 0
20~ <50mm 28 M 20 5472 47 50
SO+ 9w &2 8 84% 72 8
Urinows M¥ ML NA 824 70 NA
N

EPGAGPG G| “a% 315 51 @16 411 51
MPG] + PG “wr i -9 567 190 8
Urknown S R4 NA 2342 100 NA
Sorgery )

Breastconserving sugery 3583 359 4l 5583 476 NA
Mamactomy 6142 195 a5 6142 524 NA
No surgery WM 15 NA NA NA
Urdanown 1761 115 NA NA NA  NA

ACCOM w breast cancer cinical outcome masase BAG = Excellerst Prognostic
Geoups GPG = Good Prograstic Growp: MPG | = Moderine Prognostic Graup |;
MPG2w Moderate Prognostic Group 2 NPim Nottingam Prognestic Index:
PPG = Poor Prognestic Group,
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negative sample are shown in Figure 4. In those patients treated
with breast-conserving surgery, the majority vith negative axilise
had eight or more nodes reported,

Surgical treatment

Variations in the treatment of invasive cancers with age ot diagnosis in
year 3 are shown in Figure 5. The proportion of momen not receiving

mdmﬁ*ﬁmmhm“ <30 yeans 1o
47.7% in women aged 80 or more. The ion breas:-
conserving surgery decressed with sge 514% in women aged
<65 years 10 41.9% in women aged 65 or more. For ‘

H

Region the lowest (19 and 23% respectively). However, as the
proportion of cases with unknown operation tyje was high in these
aress, care should be taken in the Unerpretaticn of these reported
patterns of care.

Adjuvant treatment

Figure 7 shows, for all breast cancer patients with known adjuvant
therapy included in BCCOM years =3, how the proportions of
cases receiving adjuvant radiotherapy, cherotherapy and hor-
mone therapy vary with age at diagnosls, The recorded use of
hormone therapy increases with age, with 85,5% of patients aged
80 years and more receiving hormone therupy compared with
66.4% of patients aged <350 years. This older age growp Is loss
likely to receive surgical intervention, and as such hormone
therapy mey be the only form of active treetment provided. In
contrast, the recorded use of radiotherspy decresses with
increasing age. In total, 76.3% of the patierts <50 yean
received radiotherapy compared with 30.6% of patients aged over
80, The effect of age on recorded treatment modality is most
marked for chemotherapy, where 77.2% of patients <%
received chemotherapy, but only 21.9% of patients aged 63 -79 and
16% of patients sged £5 and more.
In the 3-year period between 2002 and 2004,

recorded es having been received by 68.7% o/ the ld“?pcdu.
incloded in the audit who were treated with conservative surgery.

|2 Node positive ® Node negative)
Grada 2 Arade d
8000
5000 —————
4000
s T 3000
K 4 1000 1 Y
o . = o Jmmm Ei QG [
<0 | 16 | 908 | 0. < |10w we | = <10 | 1010 | 2040 | 604
mNoderegetve| S48 | ume | w2 mesrageivel 59 | e | ses | am {WNodeneganvel 234 | 1952 | 2300 | 108
| Node postis | 8 - o Onesepostis | 153 | 'm0 | om0 | e [ONcdepostive | 148 | 1012 | 013 | Tar
Tumour size (mm) Tumour size (mm) Tumour siz# (rmm)

F.lgun‘l Varation n lynph node matus with tumour grade and size for wmours included in BCCOM years 1-3,
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| W Mastactomy £ Bresst-congerving surgery |

20
Number of nodes reported

4-7

Figure 4 Vanation in the number of nodes reported in node-negative
patients in BCCOM years | ~3 who recevad braast-consenving surgery or
masteconny.

A total of 1126 cases (6.8%) were recorded as not having received
radiotherapy, but for a further 4029 cases (24.4%), it was not
known whether radiotherapy was given. Fewer elderly patients
were recorded as having undergone radiotherapy after conserva-
tive surgery, with the proportion known to have received
radiotherapy decreasing from 709 in patients aged under 50 years
to 43% in those 2ged 80 and above.

In the 3-year period of 2002-2004, chemotherapy was recorded as
having been received by 53% of the 13100 with mvasive
breast cancer who were node positive (Figure 8). A total of 2630 cases
(20.1%) were recorded as not baving recerved chemotherspy and for a
further 3524 cases (26.9%), it was not known whether
was given. In node-positive patients under the age of 70 years,

Beftish Jounal of Cancer (2009) 101(3), 395402

in 2004, Sources: screan-detectad breast cancers
cancer; symptomatic breast cancers induded in

SSSS I\\\\wl\\\\\ N

<50 | 50-50 80+
o No surgery 123 136 177 503 1084
= Mastectomy 16088 | 1138 173 1463 667
@ Brea
ccastconsenind) 1801 | 1382 | 1088 | 941 | 530

Age group

Figure § Varation in surgical treatment with age at diagnoss in BCCOM
year 3 (invasive cancers dagnosed in 2004),

proportion known to have recelved udjuvant chemotherpy was 68%
with anly 12% in those aged 70 or more.

the cases with known hormone treatment that were receptor
positive (oestrogen receptor (ER) positive and/or pmgterone
receptor), 11% (1241 cases) did not receive any form of hormone
treatment. For 16% (2418 cases) of the receptor-positive invasive
cancers, it was not known whether hormone treatment was given.
Only 3961 cases were r negative snd of these, 9% (367
cases) were known to have prescribed hormone therapy. Of
the 5112 invasive breast cancer cases who did not uadergo surgery,
3106 (61%) were recorded as having received hormone therapy,
but only 2176 (43%) had known ER status. It would be anticipated
that the majority of these mostly elderly patients, who did pot
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Figure 7 Varision In adjvant treatment with age at dagnoss for
COM years | =3 Cases for which it was not known whether 3 patient
had received treatment have been excuded, In the eldedy patents
hormone therapy wis sometimes the scle pamary treatment,

undergo an operstion, would have had strong contraindications to
surgery and would have been treated with hormonal therapy.
Unfortunately, for all cases for which hormone therspy data are
recorded, tamoxifen s not distinguished from aromatase inhibi-
tors and switches are not ldentified.

DISCUSSION
Participation by breast surgeons in the BOOOM Project is not
mandatory, but & is strongly encoursged by their body,

the ABS. Previous experience with the NHSBSP/ABS andit of screen-
detected breast cancers has shown that a regular sudit of surgical
practice improves standards and highlights outliers, in which local
protocols ere not in keeping with the accepted best practice (Sauven
ot al 2003). The regioonl symptomatic representatives of ABS are
encouraged o review participetion in their own aress and 1o identify
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Figure B Vaiation with age at Cagnoss in the proportion of node-
positive bresst cancer patients in BCCOM years | =2 recorged 35 having
received chernothenpy. Cases or which it was no. known whether 2
patiert had received chemotherapy have been exclucied.

in which this could be Althougs progress in data

tion has been improved by central notification of surgeons in
most regions, the data in Pigure 1 undedine the cortinuing difficulty in
depending on the voluntary and active wion of individusl
surgeons in the submission and validation of data, The does
not own the data, and although their written permiision for the release
of patient details under thelr care has been a prerequisite of the
BCOOM andit to date, it seems clear that the collect on of cases will not
approach completeness on this basls. Furtheninore, patients are increa-
singly managed by o MDT rather than by an individual consultant
surgeon, who will be involved In the (nitisl management plan but who
muay have litte or no responsibility for the subseqient treatment.

At a national level, cancer registry data are now matched to data
held in mational data sets, such as Hospital Episode Statistics (HES).
From those cancer registries, which routinely compare their data with
those on HES, it has become apparent that the latter can provide
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surgeons
u.:ﬁ“' type of treatment if these data have not been

nnmarqhuy thus increasing the number of cases
that can be returned to surgeons for checking.

It has been possible to derive the outcome measures
proposed by the BOCOM Project team for a high of the
symptomatic breast cancers included in the audit. The surrogate
owcome measures developed to date are restricted, to an extent, by
the common date items svaileble from all cancer registries, As yet,
quality-of-life date and/or patient-reported outcome measures have
been collected on a research basis only, but it is clear that they should
become part of the standard outcome messures in the fature. The
inchusion of reconstruction after mastectomy as a key performance
Indicator should also be considered, and it is hoped that the inclusion
of a swrogate outcome measure for this area will be possible once
HES data are obtained for all breast cancer cases treated in

Regional variations in surgical practice, especially with respect
to mastectomy rates, have been ted in the BCCOM audit,
but variations in individua! clinical practice are more difficult to
identify as data were collected by the hospital or unit (Moritz et al,
1997). The reasons for r variations are unciear, but

masteciomy rates tend to h.i.bei rural areas and this
mthhmmﬁudn ew Kingdom (Craft er al,
1997; Gort et al, ). mmu
puieauwhylwh negative disease had 2 large oumber of
removed even when mm-ucmh

04). w p before «3 well as
introduction of sentinel lymph node
blopq{m)th audit protocol required & nodal
clearence {or all patients SNLB, and future dats should
show a change in this practice. adaticashpndasqkby
individual o8 are well recognised (Craft ef al, 1997; Hawley
et al, 2006), but in beeast cancer, any consequent varistion in
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patient outcomes such as recurrence rates or overall survival rates
may take many yeurs 10 become apparent (Purushotham er al,
2001). It is for this reason that surrogate clinical outcome measures
have been proposed to reflect best practice, in order that publication
of the data may try to persunde outliers to change their practice.
The place of rediotherapy after conservative surgery for invasive
breast cancer is well-established (Clarke er al, 2005), and yet there
ls evidence that this treatment hax been vnder-used. There may
occaslopally be a good reason not to give post-operative radio-
therapy but, if the BCCOM data are correct, a third of such patients
did not undergo prophylactic treatment and a third of these would
be expected to develop local recurrence. The indications for
radiotherapy for patients with in situ breast cancer are less well
defined, but current variations n practice are not always based on
the available evidence (Dodwell ef al, 2007). There ix concern
that 20% of patients with node-positive disesse under the age
of 50 years did not receive adjuvant chemotherapy (Figure 7). There
is now a requirement that the treatment of all patients with breast
cancer should be considered at & multi-disciplinary meeting, and
any failure to consider an appropriate adjuvant treatment should be
a thing of the past. Reflection on performance data such as those
provided by audits such as BCCOM should assist local breast teams

mmmmmmmmumhur
protocols and for facilitating the targeting of areas requiring
modifications to make them consistent with clinical practice.
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Abstract

Backgrownd: Older women are less likely to have surgery for operable breast cancer. This populaton-hased study examines operation raies
by age and identifies growps which present with early or late disease.

Merhods: 37 (0] cancer registrations for 2007 were combined with Hospital Episode Statistics comorbidity data for England, Operation
rates were examined by age, ethnicity, deprivation, comaorbidity, screen-detection, tumowr size, grade and nodal staus. Early and late pre-
sentation were comelated with Nottingham Prognostic Tndex (NPT groups and tumour size.

Resulte: The proportion of women not having surgery increased foom 7—10% at ages 35—69 o B2% from age W), From age 70, the pro-
portion not having surgery mose by an average of 3.1% per year of age. Women with a Chardson Comaorhidity Index score of =1 {which
increased with age), with mmours =50 mm or who wene node positive, were less likely to have surgery. Although women aged 70 —79 wene
meare likely to have larger tumours, their tumours were also mone likely to have an excellent or good NP {p < 0.001). Good prognosis
tumours were mane likely i be screen-detected, and less likely in women aged 039, the deprived and certain ethnic groups {(p < 0L02)
Concfusions: From age 70 there is an increasing failure to operate for breast cancer Younger women and certain ethnic groups presented
with maore advanced tumours. Older women had larger tumours which were otherwise of good prognosis, and this would not account for the
failure to operate which may in pan be relaed o comarbidity in this age group.

@ 30 14 Ekevier Lid. All rights reserved.

Keywordc Bread neoplem; Data collection; Age facion; Comodhidity; Ethnic groups; Socioecmnomic sisius; Surgery

Introdu et on

The Second All Breast Cancer Repont (SABCR), which
analysed over 50 000 cases of breast cancer presenting in
the UK in 2007, highlighted the increasing evidence that
deprivation and older age am associated with late presenta-
tion of breast cancer. However, this study confimmed that
although older women were less likely 1o have small w-
mours and to be treated by surgery, the prognostic features

* Corresponding suthor. Lamplands, Easit Brabourne, Ashiond, Kent
T2 SLLU, UK Tel: +44 01233 750304; fax: +44 01233 750599,
E-mail address: hales omdvirgin nel { T Bates).

hittp: Felx .l oo g/ 1. 10R] 6. ejan. 2014 (W]
(M45-T9 3D 201 4 Ekevier Lil. All rights reserved

of their breast cancers were otherwise mor favourable,”
Thers 15 incmasing concem that older women may be de-
nied surgical treatment solely on the pround of age * but
the actual relationship betwesn age and operation rates
for breast cancer is less well documented. Tt seems likely
that comorbidity may be a significant confounding factor”
and moords of opemtion rates and comorbidity avad lable
for England and the 2007 SABCER data for England alone
have therefore been further analysed across all age groups,

The wim of this study was 1o examine age-related oper-
ation rates for breast cancer and comorbidity ina lage pop-
ulatiom and 10 identify those gmups likelv 1o present with
early or late disease.
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Methods

Data for the cohort of women in England included in the
SABCE were constructed using the N ational Cancer Regisim-
tim Database (NCDR), Hospital Episode Statistics (HES),
Breast Cancer Clinical Ouicome Measures (BCCOM) audit
and NHS Breast Screening Programme and Association of
Breast Surgery awdit data,

The proportion of patients by age guintile not having an
operation wis assessed and a chi-sgquared 1est for trend was
performed in order to identify any statistical significance.

Early breast cancer was correlated 1w the following prog-
nostic markers, 1) the Nattingham Prognostic Index® (NPT
Excellent & Good Prognestic Groups (EPGAGPG) and 2) a
tumour with diameter of 30 mm or less. Late detection of
breast cancer was correlated 1o 3) the NPT Poor Prognostic
Gmoup (PPG) and 4) not having an operation. Outcomes
1—3 (as defined above) were analysed with the following
factors: age group by decade from <39 10 804 years, ethnic
group, deprivation guintile, comorhidity as assessed by the
Charlson Comorbidity Index,” scresning status and surgical
treatment. Outcome 4 was analysed by age group by decade,
ethnic group, deprivation quintile, comorbidity as assessed
by the Charlson Comorbidity Index, scresning statos,
tumaour size, wmowr grade and nodal states, These factors
were included as potential explanatory varizbles in the
regression models. To caleulate Chadson Co-morhidity In-
dex scores, individoal patients were matched 1o HES data
o identify episodes of reatment for comorbid conditions
in the 3 months prior o and 3 months post cancer diag-
nosis, The scores associated with each comorbid” condition
were then summed to provide an overall score for each
patient. Where a patient had similar conditions recorded
(e.g. liver disease and severe liver disease) the condition
with the highest score was retained. The index concer and
all other cancer diagnoses were removed from the caleula-
tion so that a comorbidity score in the absence of cancer
wis derived.

Chadson comorhidity scores wene not obtained for 3996
patients (11%) who could not be matched to a HES record.
The proportion of patients without a HES match varied
from 8% in the 0—39 age group o 105 in those aged
T0—79 and 22% in those aged 80 and above.

Stanstical analysis

A number of binary variables were penerated based upon
tumor characteristics (NPL gmde, nodal statoes and wmour
sie), and the presencefabsence of surgical treatment in order
to distinguish between Early/™ot Early and Late/Not Late
diagnosis. The likelihood of presenting with eady or late pre-
sentation breast cancer was investigated vsing mullivariale
logistic regression models. The effects of ethnicity, age o
diggnosis, surpical treatment, deprivation, co-morbidity,
tumowr  charactenstics and method of presentation wen:
included as independent categorical variables in each logistic

regression model. The results are presented as adj usted odds
ratios. The following were used as the base level for the mul -
varigle comparisins of likelihood, 1—3: age group - 50—59
years; deprivation quintile — average deprivation (guintile
) ethnicity - while; screening status - svinplomatic; Charlson
Comorbidity Index score = 0 and surgical treatment — sur-
gerv. Eady or Late presentation was the 1 variable
thmughout. For the multivanate analvsis of the likelihood
of not having surgery (4) the following additional base levels
wiere wsed: tumounr siee - <20 mm: wmour grade — grade 1;
nodal statns — node negative. The proportion of patients not
having an operation was assessed and a chi-squared test for
trend was performed in order o identify any statistical
significance,

To aecount for missing data in the wmowr grade, size
and nodal status variables, an extra category was coded
within that variable, The reasons for this were twolold: a)
omitting these from the analysis would have removed valu-
able data from the regression model and b) the missing data
were likely 1w be of direct interest 1o the outcome variable,
those patients who did mot have an operation. The fact that
the dota wer: missing might be dee 1o the inappropn ateness
of collecting that data item (for example if wmour size is
mauinly assessed following sumgery, any patiemt who does
not undergo surgery may by default have an unknown
wmour size). Where wmour size was recorded as not
assessable this was scored as size unknown.

All analyses were conducted in Stata 10.2 (SrataCorp
LP College Station, Texaz USA). p-Values <005 were
considered statistically significant.

Resulis

In 2007, 37 113 women in England presented with pri-
mary invasive bmast cancer, of whom 30 318 (81.7%)
had their first surgical trestment within 6 meonths of their
diagnosis recorded in the NCDE. A further 351 women
(1%) had their first surgical treatment within & months of
their diagnosis recorded on HES and 135 women had their
first surgery between 6 months and two vears after their
diagnosis (0.4%).

The proportion of women aged 35—69 not having surgery
was 7—10%. From age 70, this mte rose by an avemge of
3.1% per vear of age to reach 82% (p < W0001) in those
aged 90 or over (Fig. 1). A Chadson Comorbidity Index
(CCT) seore could be derived for 91% of women aged inder
80, but in those aged 80 vears and over, a OCI score was
available for only 8% of cases. In women aged under 70,
wherne the OCT was available, a score of greater than 2 was
recomled for 0.73% of cases, rising to 3.0% in those aged
W—79 and 5.5% in those aged 80 and over (p < 0.001).
For women aged 0—69, the proportion of cases mecorded
with a CCI score of 0 was 86% decreasing from 94% (age
0—39) o 82% (age 60—69). Even in those women aged 70
or over, 72% had mo mcorded comorbidity (OCT
score = ) (Fig. 1). However, the availability of HES data
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Figune 1. Vamation in operation rates for brexst cancer with age at diag-
noats and the propontion of women with a Charlson Comorbddity Index
{OCT) of 2 or mone.

15 dependent on a hospital admission and itis probable that
those women who did not have surgery will have had a
higher level of comorbidity.

The following groups were more likely to have a good
prognosis EPGAGPG breast cancer; women whose breast
cancer was screen-detected rather than symplomatic;
women aged 40—48, 60—69 and T0-79 (p = 0.02)
Women of black or Asian ethnicity, women from the
most or more deprived cohorts (quintiles 1&2) and women
aged 0—3% were less likely o have an EPG/GPG breast
cancer (g < 0.03) (Table 1).

The following groups were more likely to have a small
breast cancer <20 mm in diameter: women whose breast
cancer was screen-detected, women aged 40—49 and
60—69 (p < 0.02). Women of black and Asian ethnicity,
women from the most deprived cohort, women aged
T0—7% and 80 or over and those who did not have surgery
were less likely to have a breast cancer <20 mm in diam-
eter (p < 0.02). The tumour size was recorded as not
assessable in only 154 cases (Table 2).

Women of all non-white ethnic groups were more likely
to have a poor prognosis PPG breast cancer (p = 0.02).
Women aged 60—69 and women with screen-detected
breast cancers were less likely to have a poor prognosis
PPG breast cancer (p = 0.02) (Table 3). Tables | and 3
document the demographics for the EPG/GPG and PPG
groups, the extremes of the Nottingham Prognostic Index.

Women with screen-detected breast cancers were signif-
icantly less likely not to have an operation (p < 0.002) as
were black women (p < 0.03) and women aged under 50
(p = 0.02), (ie. were more likely to have an operation
than the base level, women aged 50—59) (Fig. 2). Women
aped 60 or over were less likely to have an operation,
with the Odds Ratio for those aged 60—6% of 1.38 (1.15,
L.67) increasing to 607 (5.10, 7.22) for those aged BO
and over. Although twmours between 21 and 50 mm in
size showed no increased likelihood of not having surgery
(p = 0.20), those greater than 50 mm in size were

Table 1

(ks Ratio of presenting with a good prognosss breast cancer (EFGAGPG)
Characteriaties (n = 37 113) Odds ratio (95% CT) P
Ethnicity (n = 20 846)

White Base level

Asdan 075 {0y, 00%) 18
Black 036 (025, 0.53) <0001
Ovther AC hinesse 089 (068, 1.18) 04555
Age group (n = 37 113)

Aged 03 061 (050, 0.79%) <0001
Aged 49 114 {102, 1.28) 014
Aged 50-59 B lewel

Aged G0-69 1.14 (10, 1.24) 0L O00G
Aged W=T9 121 (10, 1.34) 00002
Aged B0+ 100 (084, 1.29) 0220497
Surgical treaiment (o = 340 540)

Surgery Base lewel

No surgery 075 (D44, 1.2 (L3085
Deprivation (n = 36 952)

Mot degrived B4 (075, 0093) L7
More deprived 089 (0B, 0.98) (.54
Average deprivation B level

Morne affhuent 092 (084, 1.00) 0. WG
Moat afflnent 096 (0T, 1.06) 04377
Comorbidity (n = 33 117)

Charlson soone = 0 Base lewel

Charlaon soone = 1 100 (D92, 1.11) 0. 7250
Charlson soone = 2 09 (0R1, 1.21) (L 9R0S
Charlson soome = 3 073 0AT, 1.13) 0. 1638
Charlson soone =4 128 (074, 2.22) L3685
Screening status (n = 37 113)

Sympilomatic Base lewel

Sereen detected A.T8 (443, 5.16) L0001

significantly less likely to have surgery (OR 305,
g 0.0001). An increased likelihood of not having surgery
was observed for node positive tumours (pr < 0003) and for
grade 2 tumours (p < 00001 but not for grade 3 tumours.
The likelihood of not having sumpery increased progres-
sively with Charlson Comorbidity Index score from .28
(LI, L48) for a CCI = 1 to 7.6 (479, 12.0) for a CCI
greater than or equal o 4 (p < 0.001) (Fig. 2). As expected
where wmour size, grade or nodal status was unknown
there was a greatly increased likelihood that the patient
did not have an operation (p < 0.0001).

Discussion

This study has shownina large population that operation
rates for invasive breast cancer show little variation with age
until the age of 70 is reached. From that age there is a pro-
gressive increase in the proportion of women who do not
have surgery, so that by age 90 only a fifth of patients have
an operation for apparently operable breast cancer. The
prognostic indicators for breast cancer at presentation vary
with socio-economic statns, ethmcity, screen detection and
age. As well as with age, the primary operative treatiment
varies with screen detection, comorbidity and tumour size,
grade and node status. Theme is a wealth of evidence in the
literature that older women with breast cancer receive less
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Tahle 2 Tahle 3

Odds Ratio of presenting with 2 smal] breast cancer <20 mm. Chlck Ratior of presenting with a poor progmosis breas canoer (PP
Charactensics (n= 37 113) Dikds ratio (95% 1) P Char acleniaics {(n = 37 113} Ol rata (95% ) P
Ethnicity im = 2 Bi6) Ethnicity (n = 2% Rd6)

White Base level Whike Base level

Ausizn .76 (63, 091} (27 Asian L77 {L42,221) <L DK
Black (.74 (.59, (94) (h 150 Bleck 257 (193, 3.42) <L INNH
e Chine s (R1 (64, 103) H15 Oihe rfChinese 145 (106G, 1.98) LINT3
Age group (m = 37 113} Age group (m = 37 113

Aged -39 110096, 1.246) (1532 Aged -39 L13 (ik%3, 1.35) k1331
Aged 4049 112 {102 1.23) (M37 Aged H)—49 (91 (LK1, 1.08) (k. 159
Aged 5059 Base level Aged 559 Base level

Aged 669 108 (1.0, 118} (197 Aged 669 (LHT (ILTH, 0.97) LINT73
Aged T-T9 (B4 (.77, 092) (hWN2 Aged N—T9 (9% (ILKS, 1.08) (L5749
Aged Bl 67 (060, 076) <20 H0 ] Aged B+ (90 (L T7, 1.06) (L2148
Surgical treatment (n = 30 540 Surgical treatment (n = 340 540}

Surgery Base level Surgery Base level

No surgery .79 (66, (94) (ke Mo surgery 127 (ikB0, 2000 (L3018
Deprivation (n = 36 95I) Deprivation (m = 36 ¥5I)

Mol clegrivex] LR9 (LK1, 09T7) (k154 Micst deprived LO3 (91, 1.18) (L5552
Miore degnived k97 (.89, 10K} 5367 Miore depriveed L9 (k97, 1.23) (k1200
Averzge deprivation Base level Averzge deprivation Base level

Miore aflluen 103 (95, 1.12) (L3578 Miore afTluent L2 (91, 1.14) (L6803
Most alTluent 100 {092, 104) 8363 Miost alMluent L2 (k90 1.14) (T30
Comarrlidity (m = 33 117) Comorbidity (n = 33 117)

Charlzon soore = 0 Baze level Chor kion. soome = Base level

Charlson soome = 1 97 (.89, 105) (r 55000 Char leon soome = 1 L7 (95, 1.19) (k2260
Charlson soome = 2 97 (LKL, 1.14) 7451 Char ko soore = 2 LR (L79, 1.28) (L9ZRE
Charlsm score = 3 BT (063, 1.21) (4320 Cherkan soore = 3 139 (iLKE, 2.21) (k1540
Charlson soone 4 76 (048, 117) 2207 Char leon. score 4 L37 (L75, 2.49) (2960
S reening daius in = 37 113) Sereening stalus (n = 37 113}

Symplomatic Base level Symplomatic Base level

Screen detecled 396 (369, 424) <L N0 ] Screen detected (20 (K18, 0.22) <L DK

agpressive treatment for operable breast cancer in terms of
surgery,” radiotherapy” and chemotherapy.” The guestion
that remains unanswered is whether they are dissdvantaged
mainly on the basis of their age or whether individual cir-
cumstances including patient choice indicate that conserva-
tive management may be in their best nterests, Women of
lower socioeconomic status or of certain ethnic origing'™"!
may be particularly at risk of suboptimal reatment outcomes
and thers is increasing evidence that comorbidity has w be
considered i the multdisciplinary management of pa-
tients."” The simple proportional values for no surgery for
those inder age 50 shown in Fig. 1 would appear o be higher
thun the mtes in Fig. 2 but the latter are odds ratios which
take account of all the variables,

The First All Breast Cancer Report on symplomatic and
sereen-detected breast cancers in the UK presenting in 2006,
showed thatin England these known 1o be of black ethnicity
weme more likely 1o present with larger, poor prognosis tu-
mours and at an earlier age than the white population.’’ In
the present study all non-white ethme groups were more
likely to present with poor pmgnosis tumours bat black
women were more likely 10 have an operation than other
ethnic groups. The Second All Bresst Cancer Repon on
symplomatic and screen-detected breast cancers in the UK
presenting in 2007, confimrmed that screen-detected cancers

were smaller and of a betier prognosis and, as with most
studies, that although wmours in older women were larger,
they were biologically less active,”™ """ This is consistent
with the findings in the 70—79 year old age group in the pre-
sent study. Social deprivation has been associated with more
advanced tumours and worse survival'” but although more
affluent women were more likely to present with tumeours
of pood prognosis socic-economic staus did not signifi-
cantly affect operation rates. Opembon rates i women
below the age of 70 vared between 90% and 92% (Fig. 1)
with the exception of the lower rate in women aged
25— 20 where the poor progmosis in this age group may indi-
cate prolmmged neo-adjuvant or non-surgical themapy, The
slightly increased rate in women age S0—60 pmobably re-
flects the large proportion of scmen-detected wmours in
this age group.

An miernational study of operable breast cancer n the
elderly which compared surgical treatment and oulcoms in
6 European countries and the US betwesn 1995 and 2005,
found a wide disparity in surgical rates with Inzland having
the highest non-operative rates for all age quintiles over
age 75, very comparable with the pmsent findings and
Switrerland the lowest rutes. However there was little & fer-
ence in the 5-vear survival, with Ireland pamdoxically hav-
ing the highest relative survival, Survival data were of course
not available in the present cross-sectional study of 2007,
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Figure 2. {klds Ratio ol nod having a surgical operation.

The present study meanalysed the 2007 daa collected for
England alone since comorbidity data were not available for
the rest of the UKL This additionally shows that women with
a CCl seome of 1 or more have a significantly mereased hikeli-
hood of not having surgery for their newly diagnosed breast
cancer and this i kelihood increases the higher the scone, Older
patients are shown w have a higher prevalence of signi ficant
marhidity (Fig. 1) but, of those aged 70 or over, 72% had no
meoorded morbidity (CCI saore = 0) and, of those aged 80
and over, only 5.5% had a CCl score of mare than two. Jacohs
etal. have shown that comorbidity mpidly mcreases from age
78 o that at age 85 the rate is triple that of those aged 70.'°
Omly 41% of the 804 vear age gmoup in the present study
had surgical treatment and, althoughivislikely that comaorbid-
ity is omly a contributory factor forthe very low rate of surgical
tmatment for opemble breast cancer, most of those who did
not have surgery will not have a HES record of comaorhidity.
It is also evident that the level of comorbidity recorded on
HES is significantly under-recorded.'™"®

MWevertheless, the curmently available information shows
that this is a significant factorin the very low level of oper-
ative treatment. Deviation from treatment guidelines in the
elderly is commonly reported in association with comarbid-
ity und patient preference,’” and it would seem that patient
preference and clinical prefersnce™ for non-operative pri-
mary treatment in the elderly may be the prime cause of
what might appear o be suboptimal care.

Muost published studies on comorbidity show that patients
who receive less aggressive treastment fare waorse, ™' Ape
and comorbidity are closely inter-related and the latler

becomes mome sever: with increasing age bul in patients
aged over B0, tmatment is less appressive and age is the
stronger determinant. ™ Surgical treatment in the age group
T0—=79 15 mther less than in those aged under 70 but the pic-
ture for patients aged 80 or over 18 very different, with much
lower rates for both surgery” and adjuvant therapy.™ Racial
differences in comaorbidity, apart fovm deprivation are mostly
related o an increased prevalence of hypertension and dia-
betes in black women™ bul canliovascular disease and
mental illness are the most important factors in European
population s.” " Patients aged 0—39were less Likely to present
with favourable twmours which 18 not mexpected, buot
comversely, those aped 40—49 had a better outlook. Women
in the age group 60—69 wer mom likely o have good prog-
nasis wmours than these aged 50—59, which might be ex-
plained by an increased proportion of scresn-detected
wmours detected in the incident (subsequent) screening
round versus the prevalent first sereening round.

Several studies have shown that intercument disease
outpaces breast cancer as the leading canse of death in the
::ld::rly.ﬂ - Comorbidity makes a greater difference w sur-
vival in patients with low risk breast cancer™ ™ and with
increasing OCT scome the nsk of dving of breast cancer ad-
vances as well as death from intercurrent disease.” However
a review of the ATAC trial at 10 years showed that the risk of
recurmznce increased with age, and the risk of death without
recurrence increased with age and comorbidity scone.**

Themr: are several randomised rials which compare sur-
gery withor without Tamaoxifen versus conservative hormone
treatment alome for operable breast cancer in the elderly, but
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only one trial has shown a modest oveml] survival advanta ge
for the surgical memoval of the tmour”™” Nevertheless, a
Cochrune Review concluded that surgery for the eldedy
with ER pusitive eardy breast cancer gives better local con-
tmel, and that primary endocrine therapy (PET) should be
reserved for patients with significant comorbid diseass or
w‘h:rcfu:a::iwgmj'.“'“ When PET is used in the appropriate
setting the outcome is satisfactory, and although Hille et al.
found that, of those patients initially considered unfit for or
who declined surgery, 39% eventually had an operation,™
that was not the finding in the present study.

With increasing age, patients with operable breast can-
cer who are offered an informed choice between primary
endocrine therapy (PET) and surgery. up to hall may opt
Lo avoid or delay operative treatment.™ A cancer-specific
geriatric assessment of functional capacity predicts overall
survival and may be useful in guiding decision making,™
but 1o invelve patients in the decision making is impor-
tant.™ The updated recommendations of the combined geri-
alric and breast specially societies stale thal surgery is the
standard of care for the elderly with operable breast cancer
and suggest that an sbbreviated geriolnc assessment be
used as the semening method o identify patients who
would benefit from a more time-consuming comprehensive
wssessment.”™ From the patient’s perspective, if offered a
choice betwesen an operation and perhaps tryving the effect
of hormime treatment first, the latier option may be very
persuasive, even if the possible downsides of avoiding sur-
gery have been spelt out. From the clinician®s viewpoint,
Stotter has found that the patient s frailty may be overest-
mated amd their life expectancy inderestimated. Further-
more the difficulty of communicating the opions is
greuter than in o younger person,”” Clearly comorbidity is
a factor which may weigh agninst surgery in the elderly,
but o what extent this consideration is responsible for the
best option o be declined is uncertain,

Patients at the exiremes of age, deprived patients and certain
ethnic groups may present with mor advanced wmoos.
Comversely screen-detected breast cancers present earier
That elderly patients present with lager wmours may be
related o lack of screening in this age group but this may influ-
ence agninst surgery for otherwise good prognosis tumours,

However, the failure to operate for early breast cancerin
the elderly may also in part be related w comorbidity.
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Appendix 6 - Nottingham Prognostic Index®3° (NPI)

Nottingham Prognostic Index: Definitions
NPI = Grade + Nodes + Size (cm) x 0.2

Nodes Positive: Nil =11-3+ve=2 24 +ve=3

Excellent Prognostic Group E

Moderate Prognostic Group 1 MPG1
Moderate Prognostic Group 2 MPG2

PG
Good Prognostic Group GPG
Poor Prognostic Group PPG
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Appendix 8 Signed Statements of candidate’s contribution

The individual signatures of the 15 co-authors who are still alive have been scanned and
inserted below. Original copies and scans of signed Statement of Contribution documents
are held on file by the University of Warwick.

Paper to be considered as part of the PhD by Published Work (1)

1. Bates T, Riley DL, Houghton J, Fallowfield L, Baum M. Breast cancer in elderly women: a
Cancer Research Campaign trial comparing treatment with tamoxifen and optimal
surgery with tamoxifen alone. BrJ Surg 1991; 78: 591-4.

Study circumstances:

In the setting of uncertainty on the use of tamoxifen as a sole primary treatment for
operable breast cancer in older women, 3 RCTs were set up in the 1980s in the UK, at St
George’s, at Nottingham and the present multicentre Cancer Research Campaign (CRC)
study centred at King’s. The trials at Nottingham and St George’s both compared surgery
alone with Tamoxifen alone but it was felt that there was an ethical difficulty in withholding
tamoxifen from one group of patients in view of the mounting evidence of benefit from
primary endocrine therapy. As principal investigator and in collaboration with Michael Baum
at the CRC Unit, | therefore set up a multicentre RCT to compare Tamoxifen alone with
Tamoxifen together with optimal surgery in women over the age of 70 with operable
primary breast cancer.

Contribution of candidate: Tom Bates took a lead role as principal investigator in the
design, conduct and evaluation of this RCT in collaboration with Professor Baum and the
CRC Unit at Kings. He wrote the manuscript in liaison with the co-authors and responded to
reviewers as the corresponding author.

| agree that Tom Bates made the aforementioned contribution to this publication.

Name Signature Date
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Paper to be considered as part of the PhD by Published Work (2)

2. Fennessy M, Bates T, MacRae K, Riley D, Houghton J, Baum M. Late follow-up of a
randomised trial of surgery plus tamoxifen versus tamoxifen alone in women over 70
with operable breast cancer. Br J Surg 2004; 91: 699-704.

Study circumstances:

In view of the short three year follow-up of our CRC study it was decided to carry out a late
review of overall survival at a median of 12.7 years. A final analysis was undertaken on the
455 patients from 27 hospitals who were randomised between 1984 and 1991. As in the
earlier analysis there was an early and marked separation of the progression-free survival
curves with the maximum event rate now extending to the first two years of follow-up.
Statistical analysis was by intention to treat and both overall and cancer specific survival
rates were now significantly prolonged in the surgical group of patients. In a subsequent
Cochrane review and meta-analysis surgery plus Tamoxifen gave a highly significant
advantage to progression-free survival, but overall survival advantage did not reach
statistical significance. This CRC Trial is the only RCT to demonstrate a significant overall
survival benefit from surgery plus Tamoxifen in the long term.

Contribution of candidate: Tom Bates in collaboration with Professor Baum decided that a
long-term follow-up of this trial was important and Michael Fennessy accessed and analysed
the archival data. Tom Bates wrote the manuscript in liaison with the co-authors and
responded to reviewers as the corresponding author.

| agree that Tom Bates made the aforementioned contribution to this publication.

Name Signature Date
Michael Fennessy Unavailable
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Paper to be considered as part of the PhD by Published Work (3)

3. Moritz S, Bates T, Henderson S, Humphreys S, Michell MJ. Variations in management of
small invasive breast cancers detected on screening in the former South Thames East
Region: observational study. BMJ 1997; 315: 1266-72

Study circumstances:

With the introduction of the breast screening programme (BSP) it soon became apparent
that there were considerable variations in the treatment of breast cancer and one of the
first hurdles to address was the ownership of the data. To get the agreement of one’s
surgical colleagues to release their patient data required some tact but also a change of
culture. This paper reports one of the first surgical audits of the management of patients
with screen-detected breast cancer. The Key Messages included: in the South East Thames
Region, the mastectomy rate varied between surgeons. Those with higher caseloads tended
to be more conservative, but the wide variation in clinical practice was not related to
caseload. When benefit has already been clearly established, treatment should be guided by
evidence based protocols and audited by regular site visits.

Contribution of candidate: As the Surgical Coordinator for the Region Tom Bates was
responsible for the surgical aspects of the BSP and audited the process. Sabina Moritz
collected and collated the data. TB wrote the manuscript in liaison with the co-authors and
responded to reviewers as the corresponding author.

| agree that Tom Bates made the aforementioned contribution to this publication.
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Paper to be considered as part of the PhD by Published Work (4)

4. Bates T, Kearins O, Monypenny |, Lagord C, Lawrence G. Clinical outcome data for
symptomatic breast cancer: the breast cancer clinical outcome measures (BCCOM)
project. BrJ Cancer 2009; 101(3): 395-402

Study circumstances:

Although an annual national audit of the screening programme had become well
established by 1998, it became increasingly apparent that it was not possible to audit the
majority of breast cancers (80%) which were not screen-detected but mostly presented to
general practitioners with symptoms. This study documented the first national audit of the
management of Breast Cancer which presented symptomatically. The outcome of
suboptimal breast cancer treatment may take several years to become apparent and for this
reason a series of surrogate key performance indicators (KPI) was set up to indicate what
was considered best practice. There were major variations in clinical management with age
and in data capture and recording by Regional Cancer Registries. There were also
professional problems in the validation and release of clinical audit data.

Contribution of candidate: The need for this audit was identified by lan Monypenny, Tom
Bates and Gill Lawrence and they drew up the surrogate KPI’s. The data were collected and
analysed by Olive Kearins, Catherine Lagord and Gill Lawrence. TB checked the data and
wrote the manuscript in liaison with the co-authors.

| agree that Tom Bates made the aforementioned contribution to this publication.
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Paper to be considered as part of the PhD by Published Work (5)

5. Bates T, Evans T, Lagord C, Monypenny |, Kearins O, Lawrence G. A population based
study of variations in operation rates for breast cancer, of comorbidity and prognosis at
diagnosis: Failure to operate for early breast cancer in older women. Eur J Surg Oncol
2014; 40(10): 1230-6.

Study circumstances:

This study expanded on the 2007 data published in the Second All Breast Cancer Report and
evaluated comorbidity data using Hospital Episode Statistics (HES) data for England. At this
time, comorbidity data were only available for England. The Charlson Comorbidity index
(CCI) was calculated removing all cancer comorbidities. It was not possible to calculate the
CCl in most women who did not have surgery and therefore no HES data .Failure to operate
for breast cancer rose by 3.6% per year of age, from age 70.

Contribution of candidate: The data were collected by Olive Kearins, Catherine Lagord and
Gill Lawrence. The data were analysed by Tim Evans who calculated the CCl values. TB
checked the data and wrote the manuscript in liaison with the co-authors and responded to
reviewers as the corresponding author.

| agree that Tom Bates made the aforementioned contribution to this publication.
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