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8. INNOVATIVE STRATEGIES OF ADIUVANT TREA TMENTS

Features that predict responsiveness to chemotherapy ang endocrine therapies

M. Bonetii!, R, D. Gelber!, A. Goldhirsch?, M.
International Breast Cancer Study Group (IBCSG)*

"Department of Biostatistical Science, Dang-Farber Cancer Institute, 44

USA; *IBCSG, Ospedale Civico, 6903 Lugano,
Via Ripamonti 435,
Switzerland, “Australion Cancer
Australia

Castiglione-Gertsch?

20141 Milan, Italy; *IBCSG Coordinating Center,

and A. §. Coates® for the

patienis with early-stage breast cancer, Determining how best to utilize available factors is
Jactors and present examples 1o jllustrate how these factors

various pragnostic and predictive

adjuvant therapies for
challenging. We review
can be used to mprove

our understanding abont selection_of adjuvant ueatments, re-evaluation of data from previous clinical trials and

design of future studies, Steroid-honnone—receptor status

of the primary tumour and patient age/menopausal status

(primarily reflecting the robustness of ovarian function) are the key features that predict responsiveness to

chemotherapy and endocr ne

chemotherapy and endocrine therapies,

therapies. Qualitative interactions between these factors, and effects of combining

Treatment Effect Pattern Plots) method, by investigating the patterns of ireatment effects within randomized

clinical trials or datasets from

meta-analyses, will help to identify features that predict responsiveness to the

treatments under study without the pitfalls of selective retrospective subset analysis. Subset analyses according 10

stemid—hormom—reccpmr status and patient age should now be congide
trials should be designed as teilored treatment investigations,

red as prospectively defined. Fumre clinical
with endocrine therapies being evaluated within

populations of patients with endocrine-responsive tumours, and chemotherapy questions being addressed within

populations of patients with endocrine no

n-responsive disease. © 2001 Harcourt Publishers Ltd

INTRODUCTION

Although the terms, prognostic factors and predictive
factors, are in common usage, there rermains some
confusion about their distinction, Prognostic factors are
characteristics of the patient or the tumour that are
usefu] for discriminating baseline prognosis. They are
useful for defining the background Jevel of nsk of
relapse against which the benefits and burdens of
adjuvant therapies can be weighed. Case sedies in which
risk of relapse is correlated with level of the feature may
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be sufficient to identify prognostic factors, Predictive
Jaciors are characteristics of the patient or the disense
that are useful to predict the magnitude of response or
the degree of resistance 1o 2 given treatment. Predictive
factors are inextricably linked to the specific treatment
for which responsiveness is defined and are therefore
critical for eventually defining tailored treatment ap-
proaches for subpopulations of patients. Identification
of features that predict Tesponsiveness to therapy must
be accurate, reliable and reproducible, but several
practicalities impede progress. Only randomized clinical
trials can provide reliable, evidence. on prediction of
response because estimates of the magnitude of treat-
. ment effect compared with a contro] group are required.
The precise identification of a predictive factor
{Le. detection of an interaction befween the value of
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Table 1 Potential prognostic and predictive factors

Tumour-relaled faciors

Patient-related fuctors

Treaunent-ralated factors

ER and/or PgR status Age Timin
H-.E.R_?/nen c-crbB2 Menopausal status . Durau‘gon
Axillary nodal suatus Ethnicity or race Agents
’ H;sl?logy Socioecenomic status Schedule
g Zze Treatment within trials Endocrine efiects of chemotherapy
rade Co-marbid. conditions Interaction between Wweatments

Froliferation: Ki§7/EIC
Clear margins

EGF and R

P53

bel 2

BRCAL/BRRCA2

Several others:
MLH1 (MMR)
Bear{/p130Cas
Protcinase inhibitor

Additional medication

(chemotherapy and Tamoxifen)

the factor and the magnitude of ireatment eflect)
requires four times the number of events as to detect a
main treatment effect. Furthermore, qualitative interac-
tions involving several factors and trestment combina-
tons considered simultaneously have been identified in
breast cancer. It is not surprising, therefore, that
relatively few predictive factors have been Identified
that are currently useful for selecting adjuvant therapies.
To predict response we must focus on tumour-related
factors, patient-related factors, and treatment-related
factors and investigate how all of these interact. Table 1
lists several factors that have been considered for their
prognostic and predictive potential. Of these, only
steroid-bormone-receptor status of the primary tumour
and patient age/menopansal status have relevance today
as predictive factors in the adjuvant setting, HER2/nen
status is likely to become important if ongoing studigs of
trastuzumab yield positive results. Several treatment-
related features must alse be considered including
timing, duration, type of agents, schedule, endocrine
effects of chemotherapy and the interaction between
treatments (e.g. concurrent chemotherapy and tamox-
ifen). As chemotherapy (anthracycline-based or not),
tamoxifen, ovarian function suppression, and radiation
therapy have all been demonstrated to be effective
treatments in overview analyses, a curreni acute chal-
lenge is to determine how best to utilize these available
therapies to improve patient care. The key to meeting
this challenge is the selection and integration of relevant
evidence concerning the magnitude of treatment effect.

METHODS

In this paper we present several examples illustrating
how currently available predictive factors can be used 1o

improve our understanding about selection of adjuvant
treatments, re-evaluation of data from previous clinical
trials and design of future studies. These examples rely
on subset analyses according to the ™wo most important
factors — steroid-hormone-receptor status of the primary
tumour and patient age/menopausal status (primarily
reflecting the robustness of ovarian function). We also
present several applications of the STEPP (Subpopula-
tion Treatment Effect Pattern Plots) method to illustrate
how investigating the patlerns of treatment effects
within randomized clinical trials or datasets from
wmeta-analyses helps to identify features that predict
responsiveness to the treatments nnder study without
some of the pitfally of selective retrospective subset
analysis.

RESULTS

Endocrine effects of chemotherapy: inadequate results
among very young patieots with endocrine-responsive
disease

Data from the International Breast Cancer Study Group
(IBCSG) randomized clinical trials in premenopansal
women conducted between 1978 and 1993 were pub-
lished by Aebi et al' 314 (85%) of the 3700
premenopausal patients were under 35 years-of-age at
diagnosis. Among the 84% of patients with ER
measured, the distribution of ER-positive and ER-
negative tumours was about equal for the women under
35 (51% versug 49%), while = preponderance of
tumours were ER-positive for patients 35 years-of-age
and older (63% versus 37%). Patients with ER-positive
tumours are presumed to have a more favourable
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Fig. 1 Kaplan-Meier plqt for I!}CSG (di?easc-[rc: survival for 2233 premenopausal paticnis) and NSABP (relapse-free interval for 5849 women
under 50 years-of-age 4t diagnosis) accarding to ER-status and. age a1 diagnosis (reprinted with permission of Oxford University Press?).

prognosis than patients with ER-pegative rtumours.
However, the retrospective subgroup analysis found
that for patients less than 35 years-of-age at diagnosis,
the ER-positive cohort did very poorly, and in fact
significantly worse than patiepts with ER-negative
tumours. For patients 35 years of age or older, the
opposite was found: those with ER-positive tumours did
better than those with ER-negative disease,

The Kaplan-Meier curves for disease-free survival
based on the 2233 patients who received at least three
courses of adjuvant chemotherapy alone (classical
CMF) are shown in Figure 1. The interaction between
age-group and ER status was statistically significant
(£=0.009) indicating a striking difference in ouicome
according to age between the ER-negative cohort
(almost no difference in outcome) and the ER-positive
cohort (a big difference in outcome according to ape-
group, with older women doing much -better thap
younger).” Because these results for very young pre-
menopausal women were based on a retrospective data
analysis on only one set of data, independent confirma-
tion is required. US cooperative groups were therefore
invited to conduct a similar analysis oo their datasets in

which ﬁremenopausal women received chemotherapy
alone — NSABP, ECOG and SWOG participated in the
collaboration.?

Evaluations conducted by each of the groups con-
firmed the fincdings of the IBCSG hypothesis-generating
analysis; women under 35 years-of-age with ER-positive
tumours had a very poor ontcome (worse than patients
with ER»negative‘tmnours) if treated with chemother-
apy alone. Results for ER-positive tumours were better
than for ER-negative tumours among patients 35 years-
of-age or older at diagnosis. Figure 1 shows the relapse-
free survival analysis based on 5849 patients under 50
years old who were treated with chemotherapy alone in
NSABP trials. The results from SWOG and ECOG
show the same pattern.

Clearly, the outcome for young patients with ER-
positive disease treated with chemotherapy alone is not
very good. The addition of effective endocrine treat-
ments for this patient population may lead to important
improvements in outcome. Because there are so few
patients under 35 years-of-age, these women in the past
have received chemotherapy based on results obtained
from the overall premenopausal population — most of

.
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Whom are in their forties. But s there an advantage for
chemotherapy in the YEry young patients? To angwer
this question, a randomized clinical trial is needed.

Fortunately, the NSABP conducted Tdal B-13 that
compared chemotherapy (MF: methotrexate followed
by fluorouracil) versus no adjuvant treatment for
women with node-negative, ER-pegative breast cancer,
Patients less than 35 years old (16% of total) had the
same magnitude of benefit from the chemotherapy
(relative risk (RR) (95% Ch)=0.62 (0.29~1.3)) as those
35 years old and alder (RR (95% CI)=0.62 (0.42-0.91)),
a 38% reduction in the risk of relapse in both age-
groups. Thus, for ER-negative tumours, chemotherapy
is very effective regardless of age. Because chemotherapy
was adopted across the board for almost all premeno-
pausal women before assaying for ER became routine,
there are virtually no data available to assess the role of
chemotherapy alone among very young premenopausal
women with ER-positive tumours. Emerging data on
the effectiveness of ovarian function suppression plus
tamoxifen suggest, however, that the role of chemother-
apy in very young women with endoctine-responsive
tumours should be re-evaluated, 32

Te subset or not to subser: two examples

Statisticiaus often caution against conducting retro-
spective subset analyses. Such analyses have a high
chance to yield apparent treatment — covariate inter-
actions (i.e. treatment appears to be effective for one
subset of patients but not for another subset), when in
fact the magnitude of the treatment effect is really
similar for the different subsets. For example, if the
observed overall effect of treatment is significant at the
£=0.05 level, even if the population is randomly
divided in half there is a ome in three chance that the
treatment effect will be highly significant (£<0.003) in
one half and not significant (P 20.33) for the other
half* Based on real concerns about acting on spurious
results, recommending treatments based on the overall
results from a clinical trial and avoiding recommenda-
tions that (ake subset analyses into account is a

reasonable approach. The difficult issue, however, is to ‘

determine when treatment decision-making based on
subset analyses is likely to provide better patient care
than uging the averall average result to guide treatment
across the board. Two examples are presented to
illustrate the issue: one relying primarily on a subset
analysis and the other relying primarily on the overall
result, .

Since 1984, the Early Breast Cancer Trialists’
Collaborative Group (EBCTCG) has been conducting
overview analyses (meta-analyses) of randomized clin-

_exist.®

ical trigls, investiga:iug whether varjous formy or
adjuvant therapy for breast cancer are effective, A
guiding principle of these analyses has been to focys on
overall results rather than on subsets, even when
independent evidence Suggests that subgroup differences
Nevertheless, the recent tamoxifen overview
focuses on estimaltes of the magnitude of the tamoxifen
effect based on 8000 (17%) of the total 48 000 patients
randomized iu trials comparing tamoxifen versus no
tamoxifen; only patients with ER-positive tumours who
were enrolled in trials evaluating tamoxijfen durations of
at least S years are included.’ The subset is justified on
‘the basis that this is the group and duration most
relevant for use of tamoxifen today. Previous analyses
based on grouping patients according to age rather than
according to ER statyus indicated that tamoxifen
provided little benefit for young women.® Even in the
past, the arithmetic construction of the overview
analyses served to obscure detection of treatment effects
for patient subpopulations.® ,

In contrast to the recent tamoxifen overview, now
properly focused on a relevant patient population that
received an appropriate treatment duration, the Inter-
group Trial (lead by the CALGB), assessing the role of
Taxol following four cycles of AC chemotherapy,
focused its conclusions exclusively on the overall results,
dismissing evidence of different magnitudes of treatment
eflectiveness according to subgroups. This trizl used a
3x2 factorial design to evaluate three doses of
doxorubicin in the AC regimen with or without an
additional [our cycles of Taxol. 3121 patients were
enrolled. The study was first reported at ASCO in May
1998 at 20 months of median. follow-up.'® There was no
difference according to dose of anthracycline, but a
statistically significant reduction jn the risk of relapse
(HR = 0,78) was observed for the Taxol gronp based on.
the entire’study population. Little attention was given to
the subset analysis according to ER stalus of the
primary in which almost all of the bencfit of adding
Taxol derived from the 1055 patients (34%) with ER.
negative tumuors, Updated results at 30 months median
follow-up were presented in April 1999 (HR =0.78), and
at 52 months median follow-up at the US NIH
Consensus development conference in November. 2000
(HR =0.87). At each update, the magnitude of the
statistically sigmificant benefit of adding Taxol was

sustained for patients with ER-negative tumours. In

contrast, the bepefit for the patients with ER-positive
tumours never achieved statistical significance and in
fact the estimated effect of adding Taxol was nil (HR =
1.00) at the most recent evaluation, Patients with ER-
negative tumors are known to have a high risk of early
relapse (within 2-3 years), while those with ER-positive




lumours experience a more protracted time-to-relapse.
In the CALGH study, therefore, early results were
dominated by treatment effects arising from the ER-
negative cohort. The reduced overall efficacy of Taxol at
the recent wpdate of this trial could be expected as the
relative number of events contbuted by the ER-
positive cohort increases. The key question is whether
the overall average estimated treatment effect of Taxol js
relevant for defining therapy for individual patienis. The
- evidence today clearly suggests that it is not, The history
of the CALGB study provides further support for the
hypothesis that ER -negative status js a predictive factor
for chemotherapy response. Estimates of chemotherapy
ireatment response and evaluations of chemotherapy
questions (e.g. role of taxanes and timing and duration
of treatment) should now be provided separately for

patients with endocrine-non-responsive tumours and for

those with endocrine-responsive disease,

Subpopulation treatment effect paﬂem plots (STEPP)

As mentioned above, subset analyses are problematic.
Ordinarily subset analyses are conducted to compare
treatment effects according to specific cohorts of
patients; for example comparing the effect of chemother-
apy for postmenopausal patients Jess than 65 years-of-
age with the effect for patients aged 65 or older. As an
alternative, the STEPP (subpopulation treatment effect
pattern plot) methodology was developed to examine
the pattern of treatment differences across a sequence of
overlapping patient subpopulations defined by a covari-
ate of interest (e.g. age).'*'2 STEPP ig particularly
informative for evaluating treatment effects with respect
16 a continuous covariate. Trealment effects can be
expressed as relative-risk estimates obtained from Cox
models,”  differences in means or proportions, or
estimates of 5-year DFS.'? A test of statistical sig-
nificance for the interaction between treatment effect
and the poteutial predictive factor iz based on the
maximum difference between auy of the subgroup
treatment effects and the overall treatmerit effect, ’2
Data from the IBCSG Trial VII are used to illustrate
the STEPP method.'? IBCSG Trial VII enrolled 1212
postmenopaunsal patients with node-positive disease
between 1986 and 1993 to evaluate tamoxifen alone,
versus tamoxifen plus three courses of ‘classical’ CMF in
months 1, 2, 3, versus tamoxifen plus three delayed

courses of CMF in months 9, 12, 15, versus tamoxifen
plus both early and delayed CMF. Tamoxifen was given-
concurrently with the chemotherapy and was adminis-
tered for the duration of 5 years in all treatment groups.

Figure 2 shows a STEPP analysis of S-year DFS
percents (y-axis) for the (amoxifen alone and the
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Fig, 2 _STEPP plot of S-year DFS percents for IBCSG Trial VII
comparing tamoxifen alone versug tamoxifen plus early CMP
according o ape.

tamoxifen plus early CMF treatment groups according
o patient age (x-axis), The plotted points are S-year
Kaplan-Meier DFS estimates obtained from subpopu-
lations that each jnclude approximately 120 patients.
For example, the first points on the left side of the plot

~are S-year DFS percents calenlated from the 92 youngest

patients, The median age for this youngest subpopyla-
ton is 52 years. The points moving from left to right are
obtained by sliding across the population based upon
age (dropping approximately 15 cases with the lowest
age and adding 15 patients with the next higher age to
define the next subpopulation) and estimating S-year
DFS percents for each treatment proup within each
subpopulation. The values on the x-axis below the
plotted points indicate the median age for the sub-

- population wsed to obtain the 5-year DFS estimates. We

previously published that the effect of adding early
CMF to tamoxifen was less for patients aged 65 years or
older compared with those under 65 years." The STEPP
analysis shows that indeed treatment differences for
older patients are less than for younger. It also
ilustrates, however, some variability in treatment
difference according to age, such that a subset analysis
with age cut-off of 60 years or above might yield similar
treatment benefit for older compared with younger
women, The STEPP snalysis also indjcates that the
biggest observed difference in 5-year DFS between
tamoxifen alone and tamoxifen plus early CMF was
obtained for patients in their early fifties, The 5-year
D¥S estimates shown in Figure 2 are subject to large

statistical wvariation due to the limited number of-

patients evaluated in each subpopulation. Nevertheless
they illustrate that distinctions in the effect of adding
chemotherapy to tamoxifen according to age are not

sharp.
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The randomization for IBCSG Tnal VII wag pro-’

spectively stratified by E -slatus, which had to be
known at the time of study entry. The overall results at
10-years' median follow-up Suggested that the addition
of chemotherapy 1o tamoxifen might improve DFg
(P=0.15). However, the Lming of events in rhe Kaplan-—
Meier curves indicated 4 different response to treatment

for the ER-negative and ER-positive cohorts, ' For the -

ER-positive group, DFS was improved compared with
tamoxifen for all three treatments that included CMF.
In contrast, for patients with ER-negative tumours,
there was a more rapid declive in the DFS curves for
patients in bath of the two treatment groups assipned to
delayed CMF. For the ER-negative cohort, this
supporis the hypothesis that adding tamoxifen concur-
rently with chemotherapy for postmenopausal patients
with ER-negative tumours reduces the effectiveness of
the chemotherapy. ]

Fignre 3 shows the STEPP analysis of Trial ¥II
comparing tamoxifen alone versug each of the three
chemoendocrine therapy groups according to quantita-
tive valnes of BR in the Primary tumuor. Subpopula-
tions included approximately 140 patients each and 20
cases were exchanged to define subsequent overlapping
subpopulations. In each pairwise comparison; adding
chemotherapy to tamoxifen Imptoved outcome for
patients with ER-positive tumours, but primarily in
cases with moderate levels of positivity. For higher
values of ER expression, the results for tamoxifen ajone
approached those for the chemoendocr ne therapies.
For subpopulations of patients with low or no values of
ER expressed, adding CMF concurrently with tamox-
ifen did not provide an advantage. In fact, for both
treatments that included delayed CMPF, 3 detrimental
effect of adding chemotherapy was observed in the
subpapulations with the lowest values of ER. Because
even the subpopulation with the smallest ER wvalues
included patients whose tumours expressed some ER,
two additiona) estimates plotted on the lelt side of the
STEPP plots in Figure 3 show the 5-year DFS percents
for the small number of patients (approximately 20 jn
each treatment group) with ER-absent tumours
(ER =0 fmol/mg cytosol protein). Although the statig-
tical variability of these estimates is quite large, they
provide further support for the hypothesis that tumours
1ot expressing steroid-hormone receptors respond dif-
ferently to available adjuvant therapies than those that
do have some steroid-hormone-receptor expression.

While IBCSG Trial VII investigated the role of
concurrent CMF and tamoxifen for patients with
node-positive disease, IBCSG Trial 1X mmvestigated the
role of CMF administered prior to tamoxifen for
patients with node-negative disease. For Tral IX, 1715
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Fig. 3 STEPF plot of S-year DFS percents for IBCSG Trial VI
comparing (1) tamaxifen alone versns tamoxifen plus early CMF,

vaulues (fmal/mg cytosel protein) of t

patients with node-negative breast cancer were rando-
mized to receive either tamoxifen for § years or three
courses of ‘classical’ CMF followed by tamoxifen to
complete 5 years of treatment.'® At a median follow-np
of 6 years, adding CMF prior to tamoxifen significantly
improved DFS (P=0.05). The randomization was
prospectively stratified according to ER status. A
STEPP analysis of 5-year DFS for IBCSG Trial IX
according to quantitative values of ER (with about 200
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patients i each subpopulation) was conducted. The
STEPP showed a S-year DFS for the CMF followed by
tamoxifen group of 80-85% across the entire range of
subpopulations defined by quantitative ER value, while
the S5-year DFS for the tamoxifen alone group was
around 60-65% at low levels of ER, rising to around
80-85% for values of ER in the mid-teens and above.
Thus, in contrast to Trial VII, the effect of adding CMF
was seen exclusively for low values of ER, while no
diflerence in treatment outcome was observed for values
in the ER-positive range. Whether concurrent adminis-
tration of chemotherapy and tamoxifen might be
beneficial for postmenopausal patients (defined accord-
ing to absence of ovarian function not merely according
to age 50 years or greater) with ER-positive tumours
awaits results of ongoing clinical trials. ‘

DISCUSSION

A key question is whether the average effect from the
entire study population is a better estimate of the
magnitude of treatment benefit for an individual patient
than the evalvations obtained from subpopulations
defined according to potential predictive factors. We
are not advocating irresponsible analyses. Statistical
caveats are appropriate addenda to all analyses, and the
danger of false associations arising by the play of chance
needs to be considered. However, subset analyses are a
matter of degree rather than an absolute rule, and such
analyses conducted for confirmation of previously
generated hypotheses should not be labeled as retro-
spective. We argue that the conservatism of refusing to
entertain subset analysis is as likely to lead to harm as (o
good, and that ultimately false conclusions will fail to be
substantiated and fall by the wayside.

The recent history of investigations of adjuvant
systemic therapies for breast cancer highlights many
examples suggesting differences in the magnitude of
treatment effect that are sufficiently large to justify
different treatment approaches for subpopulations of
patients. Examples discussed in this paper include: 1) the
role of chemotherapy alone for very young patients with
endocrine responsive disease; 2) the important tole of
tamoxifen for premenopausal women defined only for
the subset with ER-positive disease who receive at least
5 years of treatment; 3) the significant benefit of

increased duration of chemotherapy (or perhaps addi- -

tion of a taxane) exclusively for patients with ER-
négative tumours who do not receive tamoxifen; 4) the
detrimental effect of combined chemotherapy and
tamoxifen compared with tamoxifen alone for post-
menopausal patients with ER-negative tnmours (similar

o detrimental effects observed for receptor-negative
cohorts in premenopausal age); and 5) the large benefit
of short-duration chemotherapy (administered without
concurrent tamoxifen) for posttmenopausal women with
node-negative, ER-negative disease,

New methods are required 1o highlight differences in
the magnitude of treatment effects according (o the
valoe of a ‘potential predictive factor. The STEPP
method highlights patient subpopufations for which
the average estimated effect does not accurately reflect
the actual magnitude of response to a given treatment,
Using STEPP to investigate the patterns of treatment
effects within randomized clinical trials or datasets from
meta-analyses will help to identify features that predict
respousiveness to the treatments wnder study. Once a
potential predictive factor has been postlated, its
clinical relevance must be confirmed using a prospective
randomized clinical trial stratified by the putative
factor.

Sufficient evidence exists concerning the importance
of -steroid-hormone-receptor atatus of the primary
tumour and patient age/menopansal status as predictors
of response to available adjuvant systemic therapies for
breas! cancer, Steroid-hormone-receptor status is the
key tumour-related predictive factor as it defines
‘endocrine-responsive’ and ‘endocrine-non-responsive’
cohorts. Because the efficacy of 5 years of tamoxifen
has been clearly demonstrated for patients with ER-
positive tumors.” ER status can be used to distingnish
these subpopulations. The proper cut-off values of ER,
the relative importance of the progesterone receptor,
and the potential for endocrine non-responsive cohorts
within the’ ER-positive population (e.g. tumours with
HER-2/nen overexpression) all require further investi-
gation.

Age/menopausal status is the key patient-related
predictive factor as it is a marker for robustness of
ovarian function and other endocrine-mediated path-
ways. Age is an important predictor of endocrine effects
of chemotherapy among premnenopausal patients with
endocrine-responsive disease. Evidence suggests that for
endocrine-responsive disease, the effects of tamoxifen
are enhanced for postmenopausal patients or for
premenopausal patients who have ovarian function
suppression (via GoRH analogue or via chemotherapy
for patients jn their forties). For endocrine-non-respon-
sive tumours, patient age has little effect on the
maghitude of the treatment benefit that can be obtained
from chemotherapy alone, although a slightly larger
benefit might be postulated for postmenopausal women.
The ‘concurrent administration of chemotherapy and
tamoxifen should be avoided for patients with endo-

crine-non-responsive tumours,
.
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The above comsiderations concerning features that'
predict responsiveness to chemotherapy and endocrine
therapies suggest that it is essential to revisit questions
concerning the effectiveness of chemotherapy ~within
separale cohorts defined by ER-status (surrogate for
endocrine-responsive or non-responsive disease), patient
age (surrogate for robustness of ovarian function) and

whether or not tamoxifen (or other endocrine therapy) is -

given either concurrently or following chemotherapy.
Datasets currently available from individual clinical
trials and from meta-analyses can be used for this
purpose, ,

For endocrine-responsive tumors, the focus for future
tailored treatment investigations should be to develop
- even more effective endocrineg treatments (e.g, new
SERMS, aromatase inhibitors) and to determine how
best to combine chemotherapy and endocrine treat-
ments (or indeed to assess the benefit of adding
chemotherapy to ‘optimal’ endocrine treatment). For
endocrine-non-responsive tumours, chemotherapy ques-
tions (e.g. timing, duration, schedules and agents)
mnconfounded by endocrine effects and endocrine
therapies, should be the focus for Future (ailored
treatment investigations.
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