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Endocrine Treatment - ‘Old-Fashioned’ Therapy Becoming
Redundant in an Era of Molecular Medicine?

Per Eystein Lgnning

Section for Oncology, Institute of Medicine, University of Bergen, Norway

Introduction

For more than a century, endocrine therapy has been recog-
nized as an effective, but palliative, treatment option for ad-
vanced breast cancer. Over the last 2 decades, 2 important ob-
servations have dramatically changed this conceptual view.
The first observation was the finding that tamoxifen, but also
ovarian ablation, causes sustainable relapse-free and overall
survival benefits in the adjuvant setting 1, 2]. The second find-
ing relates to the potential for improvement. While for
decades, randomized studies comparing different endocrine
regimens had revealed ‘no significant difference’ between the
different endocrine treatment options regarding efficacy,
third-generation aromatase inhibitors improved time to pro-
gression in metastatic disease [3] but also relapse-free survival
in the adjuvant setting [4-8] compared to tamoxifen. In addi-
tion, studies have challenged the need for chemotherapy to
hormone receptor-positive premenopausal low-risk patients,
suggesting many patients may be well treated with endocrine
therapy alone [9, 10], omitting the toxicity of chemotherapy.
Ongoing studies are addressing important topics in adjuvant
therapy. What is the optimal use of aromatase inhibitors (ta-
moxifen upfront versus aromatase inhibitor monotherapy, op-
timal duration of treatment)? And how may we improve
treatment for premenopausal women? Tamoxifen and an
luteinizing hormone-releasing hormone (LHRH) analogue
administered in concert has been shown to improve response
rate compared to monotherapy in metastatic disease [11, 12],
but we lack evidence whether this improves outcome com-
pared to tamoxifen alone in the adjuvant setting.

Endocrine Therapy and Resistance in Estrogen
Receptor-Positive Breast Cancer

The cause of resistance to endocrine therapy among estrogen
receptor (ER)-positive breast cancers is poorly understood.
While experimental evidence suggests that constitutive activa-
tion of growth factor mechanisms may play a role [13, 14], so
far we lack evidence linking these mechanisms to resistance in
vivo. Notably, with exception of adding trastuzumab to anas-
trozole in patients with ER-positive HER-2-overexpressing
tumors [15], inhibiting growth factors in concert with aro-
matase inhibition so far has not improved outcome [16].
Notably, endocrine therapy is as effective for treating ER-pos-
itive premenopausal as well as postmenopausal breast cancer.
Ovarian suppression (surgically, radiologically, or with use of
an LHRH analogue) reducing premenopausal estradiol to
postmenopausal levels has dramatic anti-tumor effects [2]. On
the other hand, postmenopausal women experience tumor
growth stimulation by these low estradiol levels, subsequently
to achieving anti-tumor effects by further suppression through
treatment with aromatase inhibitors. How may we explain this
observation? Laboratory experiments have revealed ER-posi-
tive tumor cells may ‘adapt’ to long-term estrogen deprivation
(LTED) by acquiring estrogen ‘hypersensitivity’ [17]. Thus,
these cells achieve a condition of estradiol hypersensitivity,
obtaining maximal growth stimulation with an estradiol con-
centration 1/1,000 to 1/10,000, the concentration required for
wild type cells. This raises the intriguing question whether
hormone-sensitive cells may adapt their sensitivity to the local
estrogen environment in vivo.

In addition, these studies revealed estradiol growth stimula-
tion in vitro to follow a ‘bell-shaped’ curve; estradiol at high
concentrations inhibited cell growth [17, 18]. Estrogens in
pharmacological doses were used for endocrine therapy prior
to implementation of contemporary standards [19]. While
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tamoxifen and estrogens revealed similar anti-tumor efficacy
[20], side effects were more profound with estrogens. Combin-
ing evidence from in vitro studies with clinical data, we postu-
lated tumors developing acquired resistance on aromatase in-
hibitors could be sensitive to treatment with estrogens in phar-
macological doses. Among 32 heavily exposed (median 4 pre-
vious regimens) tumors, 10 achieved an objective response,
with another 2 tumors obtaining stable disease for > 6 months
[21]. This finding suggests that i) tumors relapsing even on po-
tent third-generation aromatase inhibitors may still be hor-
monel sensitive, and ii) tumor cells may adapt their ‘sensitivity
window’ to the hormonal environment also in vivo.

Future Outlook

There are several ways forward. First, there is a need for basic
research and, in particular, translational research, to sort out
the mechanisms of acquired endocrine resistance in ER-posi-
tive tumors. Trials evaluating targeted therapy in concert with
endocrine manipulation are highly warranted; however, pa-
tient selection should be based on biomarkers suggesting sen-
sitivity to a particular treatment option; alternatively, these tri-
als should include systematic tissue sampling, allowing for ret-
rospective identification of predictive markers for subsequent
testing in a prospective setting [22].

However, there is also a need to concentrate on optimal use
of endocrine therapy per se. The ATAC study revealed ta-
moxifen and estrogen suppression with anastrozole in concert
to be inferior to anastrozole monotherapy. The situation may
be different for premenopausal women. As mentioned above,
the use of tamoxifen and an LHRH analogue in concert has
been shown to moderately improve outcome compared to
monotherapy in premenopausal metastatic breast cancer. On
the other hand, the finding that potent third-generation aro-
matase inhibitors improve outcome, contrasting the less po-
tent first- and second-generation compounds, further under-
lines the benefit of maximal estrogen suppression [23]. Now,
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these options are brought to the test by the Austrian
ABCSG-12 study [24], comparing an LHRH analogue in con-
cert with either tamoxifen or anastrozole in the adjuvant set-
ting. With a median follow-up time of 60 months, there is no
difference between the 2 arms with respect to relapse rate.
Most interestingly, the same study also randomized patients
to +/— zoledronic acid 4 mg intravenously every 6 months,
providing a 2 x 2 arm design. Use of zoledronic acid reduced
the relapse rate by 35% compared to placebo across the 2
treatment options (anastrozole and tamoxifen). If confirmed
in ongoing trials and during long-term follow-up, these results
may have profound impact on our clinical practice. Even
more, it represents a highly innovative approach pointing to a
new direction for optimal combined treatment. Important is-
sues arise; would a similar effect be recorded for example
with use of the novel RANK(L) inhibitors? There may be
theoretical arguments in favor [25].

Conclusion

So, what should be the future impact of molecular biology on
therapy selection? Are we to expect novel targeted therapy to
take over treatment, leaving ‘old-fashioned’ treatment options
as endocrine therapy behind? Use of trastuzumab in the adju-
vant setting turned out to be a great success [26]. Yet, we
should recognize there are two major cell growth driving path-
ways in breast cancer; the HER-2 pathway being active in
about 25% of tumors, and the ER pathway. Little evidence so
far suggests any additional pathways of vital importance to
cellular growth to be discovered in the future. Molecular biol-
ogy is not likely to leave endocrine therapy redundant; rather,
it may extend and improve our understanding of the mecha-
nisms of action as well as resistance to these treatment manip-
ulations. As such, we will learn more with respect to the po-
tential of combining endocrine and targeted therapy. Perhaps
more importantly, we may achieve better knowledge to im-
prove use of endocrine therapy by its own.
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