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The role of chemotherapy in hormone receptor
positive advanced breast cancer

El papel de la quimioterapia en cancer de mama avanzado con

H Barrios Carlos

> ABSTRACT

In breast cancer tumor heterogeneity and treatment in-
dividualization are clearly recognized and in some way
validated concepts.

Patients with advanced hormone receptor positive breast
cancer and slow progressing disease are usually selected
for hormonal therapies. However, in cases with visceral
involvement considerable controversy exists regarding
the best approach and the proper sequencing of cyto-
toxics and hormonal agents. For some, the perception
is that chemotherapy while being clearly more toxic is
somehow more effective than hormonal therapy and
therefore should be considered the preferred treatment
option. While this could be acceptable in cases of vis-
ceral crisis with rapidly progressive symptomatic disease,
definitive evidence supporting the superiority of chemo-
therapy over hormonal manipulation in most cases with
visceral involvement is lacking.

In this review, we examine some of the available evi-
dence exploring the use of current chemotherapy in
hormonal receptor positive metastatic breast cancer.
Furthermore, we discuss data with the use of hormonal
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> RESUMEN

En el cancer de mama, los conceptos de heterogeneidad tumoral y
tratamiento individualizado son reconocidos y de cierta forma ya
validados.

Pacientes con cancer de mama avanzado con receptores hormonales
positivos y con enfermedad lentamente progresiva son general-
mente seleccionadas para tratamiento hormonal. Entretanto en
casos donde hay comprometimiento visceral existe controversia con
telacién a la mejor estrategia o secuencia mas adecuada de qui-
mioterapia y agentes hormonales. Para algunos, la percepcion es
que la quimioterapia, mientras mds toxica es de cierta forma mas
eficaz que el tratamiento hormonal y por este motivo deberia ser
considerada como la opcion preferencial de tratamiento. Mientras
esto puede ser aceptable en casos de crisis visceral con enfermedad
rdpidamente progresiva 'y sintomdtica, evidencias definitivas que
soporten la superioridad de la quimioterapia sobre tratamiento
hormonal en la mayor parte de los casos con metdstasis viscerales.
En esta revisién, examinamos parte de la evidencia que explora
el uso de la quimioterapia en el cancer de mama receptor hormo-
nal positivo avanzado. Todavia, discutimos informaciones sobre
el uso de hormonoterapia en la misma situacién sosteniendo que
mismo en presencia de metdstasis viscerales, por lo menos en casos
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agents in the same situation indicating that even if vis-
ceral involvement is documented, at least in cases with
no visceral crisis, endocrine manipulation could be the
preferred therapeutic alternative based on its documen-
ted efficacy and favorable toxicity profile. The particular
subgroup of patients with HER-2 over-expression and
hormonal receptor positive disease is also discussed.
Eventually, most patients with endocrine dependent me-
tastatic breast cancer will require chemotherapy as part of
their management once they develop resistance to hor-
monal agents. However, there is no data establishing that
the carlier administration of cytotoxic agents results in a
better survival in most cases.

Key words: Breast neoplasms, hormonal receptors, es-
trogen, chemotherapy, Brazil.

> INTRODUCTION

About two thirds of breast cancer patients do express
hormone receptors and probably are to some degree de-
pendent on estrogen and progesterone for development,
growth and progression.'? Even though most cases pre-
sent at early stages, in spite of the advances in adjuvant
therapy, a significant proportion will develop recu-
rrent metastatic disease.” In these situations treatment is
palliative in nature as most of these patients die as a con-
sequence of progressive disecase with a median survival
around 2.5 years.*?

In hormonal receptor negative disease, chemother-
apy, anti-angiogenic therapy and anti-HER-2 directed
therapy are the main available approaches.® In these situ-
ations, chemotherapy has been unquestionably the basic
first line treatment alternative.*® However, recent and
preliminary but very provocative data suggests impres-
sive results with combinations of targeted agents with
no chemotherapy as first line therapy in a phase II trial.”
The concomitant blockade of both the anti-angiogenic
and the HER-2 growth factor pathways seems to result
in a relatively high response rates with a favorable toxicity
profile. Other dual pathway blockade strategies are be-
ing explored. These will approaches will eventually need
validation in randomized trials.

The HER-2 positive population represents ap-
proximately 20% of all breast cancer patients. The
treatment and the prognosis of this sub-group have been
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sin crisis visceral, manipulacion endocrina puede ser la alternativa
preferida con base en su eficacia documentada y perfil de tolerancia
favorable. El grupo de pacientes con hiper-expresion de HERZ2 y
receptores hormonales positivos también serd discutido.
Eventualmente, todas las pacientes con cancer de mama metas-
tatico con sensibilidad hormonal van a necesitar tratamiento con
quimioterapia una vez que desarrollen resistencia a los agentes
hormonales. Entretanto, no hay informaciones que indiquen que
administrar quimioterapia mas temprano resulte en un aumento
de sobrevida en la mayor parte de los casos.

Palabras clave: Cancer de mama, receptores hormonales, estré-
geno, quimioterapia, Brasil.

revolutionized with the introduction of the monoclonal
antibody Trastuzumab.”' While 50% of these patients
have hormone receptor negative disease and require an-
ti-HER-2 therapy in combination with cytotoxics, the
other 50% do express estrogen or progesterone receptors
and recent data suggests that they could be adequately
treated with anti-hormonal plus anti-HER2 blockade in
the metastatic setting."!

In hormonal receptor positive metastatic disease
we frequently face the controversy of initiating therapy
with cytotoxics or with endocrine manipulations.** In
the very symptomatic patient with a significant volume
of disease and visceral compromise the indication of che-
motherapy is supported by the perception of a more rapid
and higher response rate.'> However, it is important to
recognize that the discriminant factor is not the visceral
involvement by itself but the clinical and functional con-
sequences of the organ compromise on an individual
patient. Endocrine responsive patients with liver or lung
metastasis and no or very few clinical symptoms do have
both chemotherapy and hormonal therapy as therapeu-
tic alternatives. We should also consider that therapy of
metastatic disease intends to palliate symptoms, improve
the progression free survival (PFS) and overall survival
(OS), improve quality of life and above all, increase or
prolong the time to chemotherapy.

There are a number of factors that may help us
predict the likelihood of a response to endocrine manipula-
tion. Among those, we can consider a longer disease free
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interval, soft tissue or bone only disease, an older patient,
menopausal status, better performance status, the ER/
PR status, and possibly the level of the hormonal recep-
tor expression. By the same token, the absence of these
elements may indicate a higher likelihood of benefit with
cytotoxic treatment. In this review we address some of
the evidence that explores the indication of chemo-
therapy versus hormonal therapy in hormone receptor
positive disease in metastatic breast cancer.

> CHEMOTHERAPy RESULTS IN EARLY HORMONAL
RECEPTOR POSITIVE BREAST CANCER

The significant improvement in the results obtained with
adjuvant therapy in the treatment of early breast cancer
over the last few decades should not prevent us to re-
cognize the limitations of this approach. A large body of
evidence clearly demonstrates that a significant propor-
tion of patients are cured just with the surgical procedure
itself and do not require any further treatment.® We base
our treatment decision in the perceived risk of recurren-
ce and end up treating all or most patients because we
cannot identify the ones that require treatment. Fur-
thermore is important to note that another significant
portion of patients develop recurrent disease in spite of
the adjuvant therapy delivered. These patients are either
primarily resistant or eventually develop resistance to our
treatment and may actually benefit from therapy by ex-
tension of the recurrence-free period.

In early disease, unfortunately, most studies have
not been adequately designed to definitively answer
the question of the response to chemotherapy in hor-
mone positive early disease. Most of the information
available comes from sub-group analysis of large trials that
included both hormone positive and negative patients
treated with the same approach. In one such subgroup
analysis of the yet to be published Intergroup Trial 0100
that randomized patients with positive axillary nodes to
receive tamoxifen vs. chemotherapy concomitantly or
sequentially with the anti-estrogen, those patients with
high estrogen receptor expression derived no benefit
from the addition of the chemotherapy."

In an effort to identify who are the patients that may
be spared form adjuvant cytotoxics a retrospective analy-
sis based on the expression of 21 genes was able to select
a sub-group comprising 25% of the patients in NSABP
B20 that benefited from the introduction of CMEF
treatment.'* In the other 75% of patients, hormonal the-
rapy alone resulted in the same survival results with no
added benefit from the chemotherapy. Analysis of the
Intergroup 0100 patients by the same 21 gene platform,
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has confirmed that a significant proportion of patients
with low risk score for recurrence, even though having
a worse prognosis do not have added benefit from the
addition of FAC chemotherapy.

Other large adjuvant trials and analysis have pro-
duced similar results. One retrospective analysis of the
CALGSB trial that compared AC vs. AC-T suggests that
the response to the introduction of paclitaxel to the four
cycles of AC backbone was apparent only in the sub-
group of patients with negative hormonal receptors.'
The larger subgroup of patients with ER positive and
HER2-negative disease did not derive any benefit form
the introduction of the taxane.

The neo-adjuvant is another particularly interesting
setting where we can explore the differential response
to chemotherapy in the hormone positive and hormone
negative populations. Unquestionably, a large number of
trials show that endocrine receptor negative tumors de-
rive more benefit from chemotherapy as evidenced by
a consistent and reproducible higher rate of pathological
complete response rate.'*?' MD Anderson investigators
recently developed a nomogram to predict the chance of
developing a pathological complete response to neo-ad-
juvant chemotherapy. Estrogen receptor expression was
found to be an independent predictor of the pathologi-
cal response.*” Furthermore; there are suggestions that in
ER positive disease, both hormonal and chemotherapy
approaches may result in similar rates of pathological
complete remissions and breast conserving surgery.?

Finally, a very elegant albeit retrospective review
performed by GALGB investigators demonstrates signi-
ficant differences in the benefits obtained with adjuvant
chemotherapy in hormone receptor positive and hormo-
ne receptor negative patients.? Although not including a
hormone only treatment group this analysis suggests that
most of the benefit derived form adjuvant chemotherapy
in sequential trials is observed in the hormonal receptor
negative group. This indicates that the effect of adjuvant
chemotherapy is different in hormonal receptor positive
and negative populations.

It 1s critical to recognize that most of these results
should be considered suggestive as they have been ge-
nerated retrospectively in subset analysis as previously
stated. Even though there is certain consistency in the
idea that chemotherapy shows modest activity in hor-
mone positive disease, we should recognize that many of
the analyses we have discussed being retrospective do not
include the complete sample of cases included in the ori-
ginal trials, there is no report of central hormone receptor
testing or review and most importantly, there is no clear
prospective definition of what represents a positive test.
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To make the issue more complicated some similar
analysis of a number of more recently performed trials
have not shown a differential effect according to hor-
monal receptor expression. Among these, the MA.21
study comparing dose dense CEF, EC-T and AC-T,
the GEICAM 9906 comparing FE90C vs. FE90C-
T, the BCIRG 001 (TAC vs. FAC) and the AGO trail
(dose dense ETC vs. EC-T).5%

It is amazing after so many years and so many trials
that this fundamental question remains today with no
definitive answer, still controversial and in need of a pro-
perly designed randomized clinical trial.

> CHEMOTHERAPy RESULTS IN HORMONAL RECEPTOR
POSITIVE ADVANCED BREAST CANCER

Just as we have discussed in early disease, it remains sur-
prising that chemotherapy relationship to ER expression
has received little attention also in the setting of advanced
or metastatic breast cancer. Many randomized trials have
included patients irrespective of their hormonal expres-
sion status.”**? Furthermore, the results of the sub-group
of patients with receptor positive disease have not been
consistently analyzed as a separate group.

If one looks at the criteria used to select metastatic
breast cancer patients for inclusion in randomized trials,
there has not been a consistent and deliberate attempt
to select for a more aggressive phenotype. Even though
patients are sometimes selected after being considered
hormonally refractory or resistant, or having a short di-
sease-free interval after adjuvant therapy, they have not
been selected according to extent of disease or symptoms
associated with visceral involvement. We should recog-
nize that this may not be necessarily easy to do. However,
it is possible that some natural selection may be in place
as patients with slower progression and indolent disease
would preferentially be treated or accrued to hormonal
manipulation trials or strategies. So it remains difficult
to clearly define the proper role of chemotherapy versus
hormonal therapy as first line treatment for a significant
proportion of patients with advanced breast cancer.

A number of trials and a large meta-analysis have
addressed the question with some interesting results.
One initial small trial compared a variety of cytotoxic
agents and hormonal manipulations in a group of patients
with metastatic breast cancer. While the results favored
chemotherapy in terms of response rate and survival in
the pre-menopausal patients, in the older patients the re-
sults were equivalent.*

A larger randomized trial conducted by New
Zealand and Australian investigators explored three

218 ® GAMO Vol. 9 Num. 5, septiembre — octubre 2010

Interesting strategies to treat patients with metastatic
breast cancer. The concomitant administration of ta-
moxifen and doxorubicin plus cyclophosphamide (AC)
was compared with the chemotherapy followed by the
hormonal treatment upon progression vs. the opposite
sequence of tamoxifen followed by AC.** As expec-
ted, the initial response rate to the chemotherapy was
higher (45% vs. 229%). Interesting, the response rate
for the combination of AC plus Tamoxifen was 51%.
However the combined response rate to the sequential
approach was similar (429 vs. 46%0) for both sequen-
cing arms. More importantly, the survival was almost
identical in the three arms with no sub-group showing
survival advantage by receiving earlier chemotherapy.
The authors conclude that initial hormonal therapy
should be an appropriate strategy in this population.
In an analysis of adverse prognostic factors for survival,
liver involvement, poor PS, prior adjuvant chemothe-
rapy and a short disease free interval were identified as
associated with worse results.

In another study addressing again the sequencing is-
sue, investigators treated patients over the age of 65 with
tamoxifen or CMF with a crossover design. Response
rates were somewhat higher with the anti-estrogen and
survivals also favored the tamoxifen group. This trial of
hormonal therapy included ER negative patients as well,
what makes these results very difficult to interpret.*

Furthermore, most of these earlier studies included
hormonal agents and cytotoxic regimens that can be
considered outdated by today standards.

The most compelling available evidence addressing
this question comes from a meta-analysis performed
combining trials conducted form 1963-1995.% Over
50% of the patients included had visceral metastasis and
there was no difference in survival when comparing
initial endocrine treatment versus chemotherapy. Litt-
le information was presented on safety and tolerability
although some of the trials reported more toxicity with
the chemotherapy.

With all the caveats and limitations that can be
applied to the analysis and the conclusions of these stu-
dies, the comparative efficacy of initial chemotherapy
or endocrine manipulation in metastatic breast cancer
remains uncertain. There is no question that patient
selection is critical to help the clinician to solve the ques-
tion on an individual case. However, it is safe to conclude
that in other than the patient with aggressive and rapidly
symptomatic visceral metastatic disease that requires che-
motherapy, in all other patients initial hormonal therapy
remains probably a very good and appropriate option to
consider.
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Table 1.

Selected results of studies assessing the efficacy of endocrine agents in HER-2 positive, HR-positive advanced breast cancer.

Author Setting N° HER-2 (+) Regimen ORR (%) PFS (m)
. ' 23 Tamoxifen 17% NR
Ells™ Neo-adjuvant 16 Letrozole 69% NR
Smith?* Neo-adjuvant 9 Tamoxfen 22% N
12 Anastrozole 58% NR
Mackey" Metastatic 104 Anastrozole 6.8% 2.4
103 Anastrozole + Trastuzumab 20.6% 48*
108 Letrozole 15% 3.0
Johnston' Metastatic 1 Letrozole + 8% 8.0
Trastuzumab
Robertson*? Metastatic 102 Fulvestrant 9% NR

* Statistically significant difference

> TREATMENT OF HORMONAL RECEPTOR-POSITIVE
METASTATIC BREAST CANCER WITH HER2 oOVEr-
EXPRESSION

HER-2 over-expression has been associated with more
aggressive disease and worse prognosis. Approximately
50% of these patients present with concomitant hor-
monal receptor expression and are therefore amenable
to receive anti-estrogen therapy. On the other hand of
all ER positive patients approximately 10% should have
HER-2 over-expression. A number of pre-clinical and
clinical data suggests that the expression of the growth
factor pathway may result in endocrine resistance. In fact
one of the proposed mechanisms for the development of
tamoxifen resistance is increased signaling through the
HER?2 family of receptors.”’-%

With the introduction of the Aromatase Inhibitors
(AI) some studies have explored the comparison of the-
se agents with tamoxifen in this setting (Table 1). As
neo-adjuvant treatment, the comparison in the HER-2
population suggests a somewhat higher response to the
Als, although the evidence supporting this conclusion is
based in a very small number of patients.?**

In the metastatic patient with HER-2 over-expres-
sion and hormone receptor positive disease there are two
important randomized trials to discuss. The first compa-
red anastrozole as a single agent with the combination of
anastrozole and trastuzumab in 208 patients.*! This trial
showed that the prognosis of patients treated with the hor-
monal agent alone was very poor, with a progression free
survival (PFS) of only 2.4 months. The combination do-
ubled the PFS to 4.8 months but essentially confirmed the
poor outcome in this group of patients when treated with
trastuzumab and an Al The response rate was only 6.8%

for the anastrozole group suggesting that an inadequate res-
ponse of these ER expressing HER-2 positive patients to
endocrine therapy.

The other study explored the combination of la-
patinib, a EGFR/HER-2 tyrosine kinase inhibitor in
combination with letrozole versus letrozole as a sin-
gle agent. The investigators presented data on 1286
randomized patients of which a total of 219 had over-
expression of HER-2. The PES in this last group of
patients was significantly prolonged from 3.8 months
in the letrozole arm to 8.2 months in the combination
(p = 0.019)." At the same time patients treated with the
combination experienced a higher overall response rate
(28% ws. 10% respectively; p = 0.021). These results
confirm the poor response and prognosis associated with
this patient population when treated with single agent
aromatase inhibitors. Whether the introduction of che-
motherapy would result in better results awaits a more
definitive comparison.

Finally, a retrospective pooled analysis from data re-
sulting from 10 different centers explored the estrogen
receptor antagonist fulvestrant in a group of 102 patients
with HER-2 positive metastatic breast cancer patients.
Five of the patients received concomitant trastuzumab
and the anti-estrogen. The reported clinical benefit rate
(CBR) was 42% (1 CR 8 PR and 34 SD 2= 6 months). In
those patients with CBR the median duration of fulves-
trant therapy was 14 months.*

> DiscussioN
Breast cancer is currently recognized as a collection of

different diseases with different prognosis and distinct
response to available therapies. Gene expression based
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classifications have initiated and are leading a revolution
in the way we approach the disease. It is however very
surprising that even though we have been dealing with
hormonal receptor expression for so many years we still
lack definitive information on the real chemotherapy res-
ponse in some subgroups of ER and PR positive patients.

Estrogen and progesterone receptor positive breast
cancer represent the majority of patients with the disease.
In the advanced disease population, the treatment being
palliative in nature, the initial choice of therapy should
unquestionably consider an endocrine agent. There
is no major controversy in the indication of hormonal
therapy in the patient with a long disease free interval,
slow progressive discase with only bone or soft tissue in-
volvement. However, in the patient with some visceral
involvement there are some that believe that chemothe-
rapy should be the selected first alternative. Itis important
to consider that not all visceral involvement is the same.
We should clearly differentiate those patients that pre-
sent with symptomatic, rapidly progressing lung and or
liver involvement were the introduction of cytotoxics
may represent the best therapy to manage the discase.
Other types of visceral involvement do not necessarily
need chemotherapy administration and should be mana-
ged with a less toxic hormonal manipulation first. The
evidence at hand, even with limitations, suggests that this
approach does not compromise long term disease outco-
me. One the other hand, there is absolutely no evidence
indicating that the administration of chemotherapy is es-
sential as the first approach in this group of patients. In
the patient with metastatic incurable disease, the delay
until the initiation of cytotoxic treatment should be va-
lued as a very worthy endpoint.

One other aspect of this discussion is that conside-
ring hormonal receptor expression as a differentiating
element in breast cancer we need to accept that the
question has not been explored as consistently and
appropriately as other aspects of the disease. Furthermo-
re, a critical look at hormonal expression indicates that at
the genomic level we can identify at least two different
populations, luminal A and B, with distinct clinical beha-
vior and treatment response. Further characterization of
these particular sub-groups will certainly help us to iden-
tify populations that may be spared of chemotherapy.
This seems to be clearly the case in some patients with
early disease where we the available evidence indicates no
added benefit of chemotherapy when compare to isola-
ted endocrine manipulation.

The evidence at hand clearly suggests that endo-
crine dependent breast cancer does respond to a lesser
degree to cytotoxic treatment as compared to hormonal
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receptor negative disease. The clinical management of
patients with advanced disease should take in considera-
tion this notion. As this review clearly demonstrates, the
literature is scarce in definitive information in this regard.
Both in early as well as in advanced disease mostly retros-
pective information indicates that hormone expression
decreases the chance for a chemotherapy benefit. Howe-
ver, in view of the limitations of mostly retrospectively
generated data, a more definitive conclusion awaits pro-
perly conducted clinical trials.

Asa clear example on how to go forward in this area,
in the HER-2 over-expressing ER/PR positive popula-
tion, the available phase III data suggests that hormonal
therapy by itself does not result in significant benefits
and the introduction of at least anti-HER?2 therapy and
probably chemotherapy should be considered. Similarly
designed trials should address the comparative efficacy
of chemotherapy and hormones in the population of
women with HER2 negative endocrine responsive ad-
vanced disease.
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