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Introduction

There are 25,000 new cases of breast cancer diag-
nosed annually in the UK, resulting in 15,000
deaths; two thirds of these cases occur in women
over the age of 50.' The treatment of breast cancer
has changed greatly over the last 20 years, resulting
in a modest improvement in long-term survival,
associated with considerable reductions in the
extent of local surgery routinely performed for this
disease. Sadly these improvements are balanced by
a world-wide increase in the incidence ofthe disease
and therefore the mortality rates have remained
static.2 These improvements have not come about
serendipitously but as a result of extensive pains-
taking laboratory work and international ran-
domized controlled clinical trials. Undoubtedly the
most significant survival benefits for women with
early breast cancer have resulted from the wide-
spread use of adjuvant endocrine therapy and
cytotoxic chemotherapy. The Breast Cancer Trial-
ists Collaborative Group overview analysis of
75,000 women enrolled world-wide in 133 clinical
trials clearly demonstrated a risk reduction in the
odds of death and relapse with the use of adjuvant
therapy, in addition to appropriate local treatment,
of approximately 30%. Few physicians would
now consider surgical treatment alone to be ade-
quate for most patients with invasive breast cancer.
Demands for less extensive surgery have led to

trials addressing the question of survival and local
recurrence rates associated with conservative
surgery, with the aim of allowing preservation of
body-image without sacrificing longevity. It has
now been conclusively shown that, in selected
cases, breast-conserving surgery in combination
with radiotherapy provides adequate local control
with identical survival to that achieved with
mastectomy.4 Unfortunately breast conservation
has not led to the hoped-for improvement in
quality of life and reduction in anxiety and depres-
sion.5 Further developments in local breast cancer
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treatment must now fine-tune the indications for
such surgery and optimize the radiotherapy
requirements whilst awaiting a fundamental break-
through in systemic therapy approaches.

Familial breast cancer and primary chemoprevention

Perhaps the most significant recent advance in
discovering the aetiology of breast cancer has been
the identification of the BRCA1 gene locus on
chromosome 17q associated with familial breast
and ovarian cancer, which is inherited as an
autosomal dominant trait. The presence of this
gene confers a risk of 59% for the development of
breast cancer by the age of 50 and 82% by the age
of 70.6 Not only does this provide a valuable insight
into the basic pathogenesis of breast cancer, but
may also mean in the future that susceptible
individuals can be identified before the onset of the
disease and offered prophylactic surgery. Ofcourse
this approach opens up enormously complex moral
and ethical issues. Unfortunately more than 90%
of breast cancers occur sporadically, with about a
third of the rare cases between the ages of 20-29
having a genetic basis, dropping to 1% by the age
of 807 so that widespread screening for this gene
and other genetic abnormalities associated with
increased susceptibility will not have any impact on
the vast majority ofwomen that develop the disease
in the absence of a positive family history.
The best form of 'therapy' for any disease and

particularly cancer is its prevention. The two
methods available for breast cancer are attempted
primary chemoprevention of individuals at in-
creased risk such as by the use of tamoxifen and
secondary prevention of the disease by diagnosis at
an early, impalpable stage using screening mam-
mography. There is currently a large pilot ran-
domized prospective placebo-controlled study of
tamoxifen in patients with a strong family history
of breast cancer or other risk factors at the Royal
Marsden Hospital, which has accrued over 2,000
patients8 and similar phase III trials are under way
in the United States and Europe. The results of
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these, however, will not be available for a number
of years because of the small number of expected
events. The trial is justified on extensive experi-
mental data and the clinical observation that
tamoxifen reduces the incidence of contralateral
breast cancers in patients with previous breast
cancer by 40%3 and can therefore be regarded as
potentially prophylactic. Experimental studies
have shown that tamoxifen reduces the incidence of
primary breast cancer and 7,12-dimethylbenzan-
thracene-induced breast cancer in rats.9 A further
potential class of agents for chemoprevention that
is being assessed are compounds based on retinoic
acid (retinoids) which are effective in reducing the
incidence of breast cancer in animals by inducing
cancer differentiation.'0 There is a prevention trial
under way using the synthetic drug fenretinide, that
has less of the hepatotoxic side effects that charac-
terize this group of compounds."

Breast screening

Whilst the vast majority of cancers detected by
modern screening mammography programmes are
small invasive well-differentiated carcinomas, it is
not clear that all women benefit from the screening
programme. The recent results of the Swedish
overview of the randomized studies'2 and the
10-year results of the UK study'3 confirm that there
is a definite survival advantage of screening women
in certain age-groups only. The UK trial compared
women in the age groups 45-64 years invited for
mammographic breast screening, and showed a
reduction in the risk of death of 20% compared
with the unscreened controls. The Swedish over-
view, which involved a meta-analysis of five ran-
domized trials of 282,777 women, followed for
5-13 years, showed a highly significant 24%
reduction in breast cancer mortality in women
invited to attend for screening, with the greatest
benefit of screening seen in the 50-59 year age
groups and a non-significant 13% reduction in
mortality observed in 45-49 year old age group.
Therefore it would seem reasonable to continue
mammographic screening of women after the age
of 50, but there is no scientific evidence that there is
any benefit under this age. Approximately 20% of
the cancers picked up as a part of the mammo-
graphic screening programme prove to be pre-
invasive ductal carcinoma in situ (DCIS). Prior to
screening this was an uncommon entity and,
although there is not a universally accepted risk
factor for the subsequent development of invasive
breast cancer from untreated DCIS, it is thought to
be 30-50% ofcases,'4 although this depends on the
grade of the DCIS.'5 Having demonstrated a
suspicious pattern of calcification on mammo-
gram, needle-guided localization biopsy is per-

formed to confirm the diagnosis, followed by
complete excision of the area of in situ disease.

Treatment of breast cancer

Intense controversy exists as to the most appro-
priate adjuvant therapy following surgery. The
results of the UKCCR, BASO and EORTC trials
are not yet available: however, the recently
reported NSABP trial suggested that the event-free
survival rate was significantly increased in the
patients who received radiotherapy to the breast as
well as complete local excision of DCIS;'6 follow-
up, however, is short with a mean of 43 months.
Multifocal or very extensive DCIS is thought to
have a greater invasive potential and is probably
best treated by mastectomy with or without
immediate reconstruction, which is becoming more
widespread, reflecting an increase in the numbers of
surgeons that can offer the technique coupled with
the knowledge that it does not have any detrimen-
tal effect on the patient's tumour or its subsequent
treatment.'7 The role of tamoxifen in patients with
complete excision of DCIS is uncertain and the
focus of the studies mentioned above.
The standard initial treatment for early breast

cancer is surgery, although primary treatment of
breast cancer with tamoxifen has been evaluated
extensively as a treatment option in the elderly. The
results of the recent Cancer Research Campaign
trial, however, show that patients over the age of 70
initially treated with tamoxifen have the same
survival rates as those treated by surgery followed
by adjuvant tamoxifen, although the former treat-
ment fails in two thirds of cases and the patients
then have to undergo surgery at an older age.'8
The endocrine therapy of metastatic breast

cancer has also changed with the appearance of
alternatives to tamoxifen and progestogens. This
has been eagerly awaited since 30% ofpatients who
initially respond to endocrine therapy with tamo-
xifen relapse due either to primary endocrine
resistance or pure tamoxifen resistance."' The new
aromatase inhibitor 4-hydroxyandrostenedione,
which prevents peripheral conversion ofandrogens
to oestradiol, has a similar response rate in patients
with advanced disease as tamoxifen20 and is effec-
tive in patients with secondary tamoxifen resis-
tance.2' A great deal of work has been devoted to
targeted therapy using monoclonal antibodies
directed against breast cancer antigens;22 however,
much more work remains to be done to overcome
problems associated with this approach before this
technique can be clinically applicable.

Debate continues about the most appropriate
treatment for the axilla in patients with early breast
cancer." The Danish Breast Cancer Cooperative
group recently published their findings, showing
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that adequate local therapy of the axilla, which
involved level I and II dissection, not only reduced
local recurrence rates but also increased survival.24
The morbidity of this procedure and prolonged
hospital stay are considered unacceptable by some
surgeons, who would prefer to offer radiotherapy
to the axilla, which has similar short-term mor-
bidity to surgery alone, although the combination
must be avoided at all costs. Avoidance of axillary
surgery means that the prognostic information that
could have been gained from the axillary lymph
nodes is lost, making it more difficult both to select
the patients that will benefit the most from
adjuvant chemotherapy and to counsel the patient
appropriately. In patients with negative axillary
nodes there is now an ever-increasing number of
tumour-related prognostic markers available, such
as EGFR, c-erbB2, proliferation and angiogenesis
factors.25 It is hoped that the clinician is then able to
select those node-negative patients at greatest risk
of relapse who should be given adjuvant chemo-
therapy. The underlying assumption, as yet un-
proved, is that it is these same patients who derive
the greatest benefit of adjuvant therapy, whilst
those at low risk receive no benefit. Whilst of
enormous research interest, few new prognostic
indicators are currently in widespread clinical use
and what are more urgently needed are tumour
factors predictive of response and resistance to
treatment; unfortunately there are all too few of
these. The presence of oestrogen and progesterone
receptors, to an extent, predicts response to endo-
crine therapy in early and advanced disease.25
However, the fact that even receptor-negative
tumours can respond to endocrine therapy means
endocrine receptor status alone is not routinely
used in this country to decide whether the patient
should receive tamoxifen. The c-erbB2 proto-
oncogene product is only expressed in around 15%
ofbreast tumours; however, it is a predictor ofpoor
response to hormonal therapy26 and chemo-
therapy,27 and therefore is an attractive receptor
target for new biological therapies.28
The emphasis ofcurrent chemotherapy trials has

shifted away from testing different drug combina-
tions towards trials of primary chemotherapy or
chemotherapy given both before and after surgery
for operable breast tumours (neoadjuvant chemo-
therapy). Whilst there is an experimental rationale
for such therapy showing reduction in the release of

growth factors from tumour deposits,29 current
trials are examining whether this approach could
result in prolonged survival in humans. The
recently updated Milan trial confirms that neoad-
juvant chemotherapy can radically reduce the
number of patients that require mastectomy to
achieve adequate local tumour removal.30 How-
ever, there is no evidence to date ofimprovement in
survival with neoadjuvant as opposed to conven-
tional adjuvant treatment given after surgery. The
long-term results ofthe Milan trial and other trials,
such as that under way at the Royal Marsden
Hospital,3' are awaited with great interest. Com-
plete remission of metastatic tumours has been
achieved using high-dose chemotherapy regimens
with autologous bone marrow transplant in some
cases.30 However, sustained disease-free survival
has been rare and in fact convincing evidence of a
positive dose response relationship in breast cancer
is lacking.32 Some groups have now applied this
approach of high-dose adjuvant therapy to those
patients adjudged to have a very poor prognosis
and the preliminary results are very encouraging.33

Conclusions

Currently almost all aspects of the prevention and
treatment of breast cancer are actively being inves-
tigated, from the developmental biology of the
breast to the treatment of advanced metastatic
disease. It must not be forgotten that the national
mortality of breast cancer has remained static
because advances in the treatment of the disease
and prolonged life expectancy of sufferers is
balanced by an increased incidence of new cases.34
Either preventing or treating the cause of this
increased incidence will therefore have the same
effect as all the other advances in therapy that have
been made this century. Rather than to continue
our march down the same path perhaps it is time to
re-evaluate our conceptual biological approach to
breast cancer, consider new treatment approaches
and make a paradigm shift in our understanding of
the disease process.35 Any advances in the treat-
ment of breast cancer must be proven by prospec-
tive randomized clinical trials and not only must
facilities be available for these to take place, but
clinicians are to be strongly encouraged to enter
patients into such series.
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