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Has adjuvant treatment of breast cancer had an unfair trial?

Indraneel Mittra

Cancer of the breast is not a single disease but rather a
conglomeration of many biologically heterogeneous
entities. ' It is therefore likely that therapeutic responses
to adjuvant treatment are not uniform. Some subgroups
of patients possibly respond better to chemotherapy
whereas others derive more benefit from endocrine
treatment. There might yet be other subgroups of
patients either who are resistant to both forms of
treatment or in whom treatment is detrimental. The
clinical trials of adjuvant treatment of breast cancer
conducted so far have been primarily designed to assess
the overall efficacy of specific therapeutic regimens
across all biological variations of the disease. Few were
prospectively designed to cope with the problems of
multiple subgroup comparisons, and fewer were large
enough to sustain reliable results based on analysis of
subsets. Significant effective therapeutic responses in
some biological subgroups might have been missed
because they were diluted, or perhaps even nullified,
by the outcome in other subgroups in which treatment
may have had little or detrimental effect. The modest
absolute benefit (6-7%) noted in an international
overview of such trials may, therefore, reflect the
average of variable responses, both in degree and in
kind, across different biological subgroups of breast
cancer.2
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Do high risk patients respond to treatment?
When the early trials of adjuvant treatment were

initiated the efficacy and toxicity of this new modality
of treatment were unknown. Axillary node state was
rightly used as a criterion for identifying a group of
patients at relatively high risk of relapse to whom an
experimental treatment could be given with compara-
tively less ethical dilemma.3I4 Unfortunately these early
trials also set a precedent for a philosophy of selecting
patients that is followed to this day. The flaw in this
philosophy is that it takes into account the patient's
risk of dying but not the likelihood of responding to
treatment, which will be determined chiefly not by the
clinical or anatomical stage at which a tumour is acci-
dentally detected but by the complex biological
properties of the tumour. The finding that 93% of
patients selected on the basis of a positive lymph node
state did not benefit from adjuvant treatmetit bears
testimony to this reasoning.2

Unfortunately, although the inherent biology
of breast cancer is arguably the most important
determinant of the outcome of treatment, we have
made no attempts to study the potential interactions
between adjuvant treatment and the biology of breast
cancer. No trial of adjuvant treatment has yet been
designed with this aim. Instead, we have used biological
features of the tumour as prognostic factors to select
high risk groups of patients without regard for their

potential for interaction with treatment.5 Consequently
we have not been able to ascertain whether high risk
groups selected on the basis of presence of adverse
prognostic factors would be more (or less) responsive
to treatment. There is no reason to believe that adverse
prognostic factors will necessarily have a favourable
interaction with treatment. For example, the inter-
group study used three biological prognostic factors:
negativity for oestrogen receptor (in tumours of any
size), positivity for oestrogen receptor (in tumours
>3 cm diameter), and diploid tumours with S phase
fraction >6% to select a high risk group of node
negative patients for treatment with chemotherapy.6
As the nature of the potential (and conflicting?)
interactions between these three prognostic factors and
chemotherapy is not known it cannot be ascertained
whether the choice ofthese prognostic factors improved
(or reduced) the patients' chances of responding to
treatment. Recent efforts with multivariate analysis
using multiple factors to assess the risk of dying more
accurately has merely helped to refine this flawed
philosophy.78 Surely, it is unrealistic to expect a
homogeneous (and effective ?) treatment response
when, by the very nature of multivariate analysis, high
risk groups are identified by a constellation of tumour
related prognostic factors that are bound to be hetero-
geneous. High risk groups may well need treatment
most, but does treatment help them?

Role of retrospective subset analysis
The role of exploratory subset analysis in assessing

clinical trials is controversial, and opinions of bio-
metricians are divided. Some see the role ofexploratory
subset analysis as a generator ofhypotheses that should
be tested in prospective trials or in meta-subset analysis
of many trials.9 10 They caution that exploratory subset
data are not to be considered as definitive results,
except in rare instances in which treatment interactions
are very large in magnitude and truly biologically
plausibleand in which confirmatory results are available
from other trials. Others believe that the analysis
should never be performed as the results will always be
potentially misleading."I They argue that the size of
clinical trials required to obtain reliable results for
subsets is so large as to be humanly impossible to
perform and that the rate of type I errors would rise
unacceptably if multiple comparisons were made.

Nevertheless, when dealing with expensive and
elaborate clinical trials entailing the use of toxic
therapeutic regimens a compulsion to perform subset
analysis may be considerable. Consequently, some
investigators have been led to perform retrospective
subset analysis of their data. When this has been done
it has commonly been observed that the response to
adjuvant treatment is not uniform but is restricted to
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specific biological subgroups. In the national surgical
adjuvant breast and bowel project B-05 trial, an overall
"no benefit" from adjuvant treatment in the age group
above 50 was converted into an improvement in
survival of over 80% at 10 years when patients with a
nuclear grade of tumour denoting a poor prognosis
were separately analysed (p<0003)."2 In the Guy's
cyclophosphamide, methotrexate, and fluorouracil
(CMF) trial an overall "no benefit" in premenopausal
patients was converted into a 20% improvement in
survival at five years when only patients positive
for progesterone receptor were taken into account
(p<0 04)'3; and the Danish and Scottish trials indicated
a real benefit of tamoxifen only in women with
oestrogen receptor concentrations >100 fmol/mg.'4 15

Other trials have disclosed that certain subgroups of
patients are apparently harmed by treatment, leading
to increased mortality. In the national surgical adjuvant
breast and bowel project protocol B-05 older women
with a nuclear grade of tumour denoting a good
prognosis had a 55% decrease in survival in response to
treatment with L-phenylalanine mustard compared
with the control group (p<O 002).'2 The Danish Breast
Cancer Cooperative Group 82-B trial noted a signifi-
cantly worse prognosis for women in premenopausal
and perimenopausal groups treated with cyclophos-
phamide, methotrexate, and fluorouracil plus tamoxi-
fen when compared with cyclophosphamide, metho-
trexate, and fluorouracil alone or plus radiotherapy
(p<003) (P Dombernowsky et al, abstracts of the
fourth European Organisation for Research on Treat-
ment of Cancer breast cancer working conference,
London, 1987). As a consequence entry into this arm
of the trial had to be prematurely closed.'6 In the
national surgical adjuvant breast and bowel project
protocol B-09 the addition of tamoxifen to L-phenyla-
lanine mustard and fluorouracil chemotherapy
adversely affected the survival of patients aged under
49 negative for progesterone receptor (p<0007).'7

Flawed philosophy of current trials
Some have argued that because the heterogeneous

nature of cancer (and consequently an individual
patient's response to treatment) will always remain
unpredictable our only hope of reliably detecting a
modest treatment effect lies in conducting large and
simple clinical trials designed to average out responses
in different biological subgroups of patients.'8 Though
the heterogeneous nature of many cancers is not yet
well understood, the same cannot strictly be said for
breast cancer. Several biological features of breast
cancer are now well characterised at morphological,'9
biochemical,2022 and molecular2824 levels, and many of
these modify the clinical course of the disease,52526
apparently because they are related, directly or
indirectly, to the growth rate of cancer cells or their
metastatic potential, or both. What has not been done,
however, is to examine how the cellular properties of
the tumour might interact with treatment to enhance
or diminish its overall efficacy. Only after prospective
clinical trials have been performed to detect interactions
between biological features of the tumour and adjuvant
treatment will we be able to decide how unpredictable
the response of breast cancer to adjuvant treatment
really is. Until then we shall have to continue with our
blunderbuss approach that treats all patients with toxic
and expensive drugs to obtain marginal therapeutic
benefits.
The time has come to rethink our strategies for

designing future clinical trials of adjuvant breast
cancer treatment. Rather than designing more trials to
detect the overall efficacy of treatment, we should
design our trials to define how best to optimise the
efficacy of these apparently modestly effective and

considerably toxic treatments. Clearly, we need to
revise our perception of biological prognostic factors;
rather than using biological factors as predictors of
prognosis regardless of their potential interaction with
treatment, we should use them as determinants of
prognosis after having taken account of their potential
interaction with treatment. In the context of adjuvant
treatment we should view prognostic factors not as
biological features of the tumour that might modify the
rate of relapse and death but rather as those that might
modify the quality of its interaction with treatment. If
the biology of the tumour is what determines the
nature of therapeutic outcome we must take account
of it while devising our therapeutic policy. After
all, we do not prescribe an antibiotic without taking
account of the type of infection against which it is to
be used.

It can be argued that patients who respond best to
adjuvant treatment are those that are least likely to
relapse. And this does seem to be true when response to
adjuvant chemotherapy is evaluated against rate of
relapse relating to increasing numbers of affected
lymph nodes.27 But this argument is not necessarily
true when response to treatment is related to the
biological features of the tumour; indeed, there is some
suggestion that patients with poor nuclear grade, who
have a relatively poor prognosis, might respond best to
chemotherapy." Clearly, what we should be aiming at
is to target treatment not only at patients who are most
likely to relapse and die but also at those who are most
likely to respond.

Future strategies
How can this be achieved? Clearly, future trials of

adjuvant treatment to assess the efficacy of cytoxic or
endocrine agents should be prospectively designed in
such a way that biological subset interactions may be
detected more reliably.28 The biological variables could
include nuclear grade, receptor state, S phase fraction,
ploidy state, oncogene amplifications, and perhaps
even overexpression of the multiple drug resistance
gene. Major subset hypotheses should be specified
beforehand in the study protocols, which should also
include a clear definition of how the analysis is to be
conducted. This would help to provide a reliable
assessment of the size of the multiple comparison
problem so that proper analytical adjustments may be
made.28 Other problems such as those of non-standard
definitions, missing data, etc, might also be overcome
if such trials were designed prospectively.29

Conclusions
Trials ofadjuvant treatment which have traditionally

ignored the potential interactions between the treat-
ment and the biological properties of breast cancer
have at best been able to detect a 6-7% benefit from
treatment and may well have concealed the real
potential of adjuvant treatment of breast cancer. We
need to reconsider the traditional design of adjuvant
trials and also the current policy of treating high risk
groups-because this policy may serve more to palliate
our own anxiety about the dire prognosis of our
patients rather than to achieve the real objective of
curing them. As long as we remain obsessed with
treating high risk groups and persist with our blunder-
buss therapeutic approach, the efficacy of adjuvant
treatment of breast cancer will remain potentially
suboptimal and estimates of the real gains from it
potentially misleading.

I thank Dr Ken McRae, Professor Michael Baum, and Mr
Foy Nissen for their critical comments, and Ms Usha
Bhadsavle for typing the versions of this manuscript.
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A hernia is the protrusion of a viscus or a part of a
viscus through an abnormal opening in the walls of its
containing cavity. The commonest forms of external
abdominal hernias are inguinal, femoral and umbilical.

All hernias are at risk ofstrangulation or obstruction,
and although the risk of these complications may vary
with the site and nature of the hernia (table), even an
easily reducible direct inguinal defect is not without
risk. Therefore the best treatment for any hernia is
surgery. Surgery should always be considered for
femoral hernias: not only is the risk of strangulation
high but a truss is rarely effective in maintaining
reduction of the hernia as the hernial sac protrudes into
the leg and movement of the leg results in descent ofthe
hernial contents.' The hazards of emergency treatment
of a strangulated or obstructed hernia exceed consider-
ably those of elective surgical repair and therefore
patients should be advised to opt for operative treat-
ment, especially as surgery may be performed under
spinal or even local anaesthesia ifthe patient's condition
precludes general anaesthesia.2
A truss may be considered for patients who are too

frail for or who refuse surgery and for patients awaiting
operation. The aims of treatment are to prevent
strangulation or obstruction of the hernia and to reduce
the local discomfort of the defect.

ARE TRUSSES USEFUL?

Few studies of the efficacy and acceptability of
trusses have been reported. To maintain reduction of
an hernia the pressure produced by the truss must be
directed along the line of descent of the hernia. As the
hernial canal passes obliquely through the abdominal
wall the force produced by the truss must be directed

External abdominal hernias: prevalence and relative risks of
strangulation or obstruction

Site of hernia Prevalence (%)* Estimated nsk of complication

Inguinal:
Indirect 10 0 High
Direct 63-0 Moderate

Femoral 17-0 Very high
Umbilical 8-5 Variable but usually moderate

*Excluding epigastric, paraumbilical, spigelian, lumbar, gluteal, and
sciatic hernias (comprising in total the remaining 1-5% of external
abdominal hernias).

upwards and backwards. This aim is rarely achieved,
so that protrusion of the hernial contents into the canal
is not prevented by the truss even if descent into the
hernial sac does not occur. Therefore the risk of
strangulation or obstruction is likely to remain,34 but
trusses usually relieve the symptoms.
One study reported on 85 patients who were treated

before operation with a truss for periods ranging from
one month to 42 years.5 This was a retrospective review
with no untreated controls, and the subjects had all
been selected for treatment with elective surgery.
Almost all of the patients used an elastic truss. Almost a
third (24 patients) experienced complete relief from
hernial discomfort and a further third (29) reported
some improvement in their symptoms. The remaining
26% (22 patients) had a variety of difficulties: the
discomfort ofthe truss exceeded that ofthe hernia itself
in nine; the hernia became incarcerated in six; one
patient suffered ipsilateral testicular atrophy, and
in the remaining seven the truss was considered
"ineffective." No prospective controlled studies of the
use of trusses have been reported.
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