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Abstract: Endocrine therapy is an important treatment option for women with hormone
receptor—positive (HR+) advanced breast cancer (ABC), yet many tumors are either intrinsically
resistant or develop resistance to these therapies. Treatment of patients with ABC presenting
with visceral metastases, which is associated with a poor prognosis, is also problematic. There
is an unmet need for effective treatments for this patient population. Although chemotherapy is
commonly perceived to be more effective than endocrine therapy in managing visceral metas-
tases, patients who are not in visceral crisis might benefit from endocrine therapy, avoiding
chemotherapy-associated toxicities that might affect quality of life. To improve outcomes, several
targeted therapies are being investigated in combination with endocrine therapy for patients with
endocrine-resistant, HR+ ABC. Although available data have considered patients with HR+
ABC as a whole, there are promising data from a prespecified analysis of a Phase III study of

®

everolimus (Afinitor®), a mammalian target of rapamycin (mTOR) inhibitor, in combination
with exemestane (Aromasin®) in patients with visceral disease progressing after nonsteroidal
aromatase inhibitor therapy. In this review, challenges and treatment options for management of
HR+ ABC with visceral disease, including consideration of therapeutic approaches undergoing
clinical investigation, will be assessed.

Keywords: endocrine resistance, endocrine therapy, targeted therapy

Introduction
Breast cancer (BC) is the most common cancer and leading cause of cancer death in
women worldwide; in 2008 there were 1.38 million new cases and 458,400 BC deaths.!
In the United States, BC is the second leading cause of cancer-related death among
women, with an estimated 40,000 BC deaths expected in 2014.>

Up to 80% of BCs are hormone receptor—positive (HR+) (either estrogen receptor
[ER]—positive or progesterone receptor—positive),’ and a strong correlation between
hormone status and menopausal status is suggested: approximately 75% of BCs in post-
menopausal women are HR+ compared with only 50% in premenopausal women.*

The ER was the first cancer target used in the management of BC; at least two forms
of ER are now recognized (ERo. and ER).° Current endocrine therapies for BC include
selective ER modulators that inhibit estrogen binding to the ER, and nonsteroidal
and steroidal aromatase inhibitors (Als) that suppress estrogen synthesis through the
aromatase pathway. Other available endocrine therapies include pure ER antagonists,
progestins, and luteinizing hormone—releasing hormone (LHRH) agonists.®’

Endocrine therapy is an important systemic treatment option for pre- and post-
menopausal women with advanced BC (ABC).3"!° For most premenopausal patients
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with HR+ ABC after tamoxifen therapy, ovarian suppression
or ablation in combination with endocrine therapy is rec-
ommended. For recurrence within 1 year of antiestrogen
exposure, surgical or radiotherapeutic oophorectomy
or LHRH agonists with endocrine therapy should be
considered, while initial treatment with an antiestrogen
alone, or ovarian suppression or ablation plus endocrine
therapy is advised for those without previous exposure.’
Treatment with third-generation Als, including letrozole
(Femara®; Novartis Pharmaceuticals Corporation, East
Hanover, NJ, USA), anastrozole (Arimidex®; AstraZeneca
Pharmaceuticals LP, Wilmington, DE, USA), and exemes-
tane (Aromasin®; Pfizer Inc., New York, NY, USA), has
become the standard first-line treatment (ie, the first treat-
ment given) for postmenopausal women with ABC. Use of
these agents has improved progression-free survival (PFS)
and overall survival (OS) compared with other endocrine
therapies, including tamoxifen.!!'> However, the long-term
effectiveness of endocrine therapies is limited because of
disease relapse and resistance.'?

The 5-year survival rate for BC is only 24% in patients
with distant metastases,'* with a higher overall incidence
of metastatic disease at diagnosis in older over younger
women.'> Many postmenopausal women with HR+ ABC
present with visceral metastases,' with a general pattern
of metastatic spread involving either soft tissues or bone
metastases or involving visceral organs, such as the liver,
peritoneum, lung, and pleura.® First metastasis is reported to
occur in the skeletal system in 46%, in the visceral organs in
41%, and in both systems in 13% of patients, with the disease
remaining confined to the skeleton or visceral system in
nearly 60% of patients and developing into bone and visceral
metastases in more than 40% of patients.!’

The prognosis for postmenopausal women with HR+
ABC is correlated with the size and stage of the primary
tumor at diagnosis, the disease-free interval from diagnosis,
the type of adjuvant therapy received, and the extent and
pattern of metastasis of the disease.®'3 Prognosis is worse in
patients with metastases involving visceral organs than in
those without visceral organ involvement.'*!72 In early clini-
cal trials of first-line nonsteroidal Als, OS was 1824 months
for patients with visceral metastases and approximately 40
months for patients without visceral disease.?!

Although endocrine therapy benefits patients with ABC,
the clinical benefit and time to disease progression are com-
paratively less in patients with visceral metastases than in
patients with no visceral metastases.?! As a result, there is
an unmet need for effective treatments for postmenopausal

women with HR+ ABC with visceral disease, a patient
population with a particularly poor prognosis.

Current recommendations for

patients with visceral disease
Chemotherapy is commonly perceived to be more effective
than endocrine therapy in patients with visceral metastases,
and it is generally believed that endocrine therapy should
be avoided in such cases.”>** However, current guidelines
recommend endocrine therapy for postmenopausal women
with HR+ ABC, with the exception of patients with visceral
crisis, defined as the presence of lymphangitic lung metas-
tases, bone marrow replacement, carcinomatous meningitis,
or significant liver metastases.” In visceral crisis, current
guidelines recommend chemotherapy to achieve rapid
symptom control.”?>%7

The National Comprehensive Cancer Network®
(NCCN®) Clinical Practice Guidelines in Oncology (NCCN
Guidelines®) note that because systemic treatment of BC
recurrence or metastatic disease prolongs survival and
enhances quality of life (QoL) but is not curative, use of
minimally toxic endocrine therapies is preferable to cytotoxic
therapy whenever reasonable. It is recommended that patients
with symptomatic visceral metastases receive chemother-
apy, whereas patients with asymptomatic visceral disease
receive endocrine therapy.” Contrary to current treatment
guidelines, a substantial proportion of patients with visceral
disease who are not in visceral crisis and, therefore, not in
need of immediate symptom control, may also benefit from
treatment with endocrine therapy.® In such cases, the need for
chemotherapy could be delayed (and its associated toxicity
avoided) with use of endocrine therapy.®?>%

Resistance to endocrine therapy

Clinical studies have shown the comparative efficacy of
endocrine therapies as first- and second-line treatment (ie,
the treatment given after failure of first-line therapy) in
patients with ABC with visceral metastases. For example,
second-line treatment with anastrozole vs megestrol acetate
(Megace®; Bristol-Myers Squibb Company, Princeton, NJ,
USA) in two Phase 111 trials for ABC showed a clinical ben-
efit rate (CBR) of 31% and 32%, respectively, in patients
with visceral metastases compared with 52% and 47%,
respectively, in patients without visceral metastases.?! First-
line treatment with anastrozole vs tamoxifen in two Phase
III trials showed a CBR of 50% and 47%, respectively, in
patients with visceral metastases compared with 62% and
56%, respectively, in patients without visceral disease.!
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Similarly, a comparative study of exemestane vs anastrozole
for patients with visceral disease reported a CBR of 32% in
patients treated with anastrozole vs 38% in patients treated
with exemestane.”® However, despite the continued presence
ofthe ER, many breast tumors show either primary resistance
to endocrine therapies or develop secondary resistance after
initial responsiveness, thereby limiting the success of this
therapeutic strategy.>>—

Responses with tamoxifen are not durable, with mean
response durations of only 9 to 12 months in metastatic BC.*
Similarly, resistance has been observed with Als within
1-2 years.> Treatment options are notably limited in patients
with visceral metastases, particularly in those whose disease
has progressed during or after nonsteroidal Al treatment.?
As a result, there is an unmet need for new strategies to
enhance the effectiveness of endocrine therapies in patients
with visceral disease.*

Mechanisms involved in acquired and intrinsic resis-
tance to endocrine therapy are being elucidated.??%3436-41
Endocrine resistance might be the result of complex adaptive
changes in BC cells that are, in part, attributable to long-term
endocrine treatment, with resultant prolonged estrogen depri-
vation with long-term endocrine therapy playing a role in the
development of resistance.*> Another resistance mechanism
involves the interaction of the ER signaling pathway with
the phosphoinositide 3 kinase/protein kinase B/mammalian
target of rapamycin (PI3K/Akt/mTOR) pathway.** mTOR is
a serine/threonine protein kinase that regulates cell prolifera-
tion, migration, survival, and metabolism, and apoptosis of
S6 kinase 1, a substrate of mMTOR complex 1 that phospho-
rylates and subsequently activates the ER.* Resistance may
also occur because of cross talk between the ER and growth
factor receptor signaling pathways, including members
of the epidermal growth factor receptor (EGFR) family,
such as EGFR, human epidermal growth factor receptor 2
(HER2) and insulin-like growth factor 1 receptor (IGFR1),
which activate downstream signaling pathways, including
the PI3K/Akt/mTOR and mitogen-activated protein kinase
pathways, 233438

Approaches to managing resistance

to endocrine therapy

Selective ER downregulators, which have a mechanism of
action distinct from that of Als and tamoxifen, are being
utilized in the setting of endocrine-resistant breast cancer,* ¢
with data available for patients with visceral disease.?**¢ In
recognition of the cross talk between the ER and other signal-
ing pathways, new targeted therapies are also being explored

in combination with endocrine therapies, representing a
new strategy to overcome endocrine resistance.*’” Among
the various approaches being investigated, inhibition of the
mTOR pathway is one of the most promising.*® Other targeted
therapies being evaluated in combination with endocrine
therapies include HER2, EGFR, histone deacetylase, and
cyclin-dependent kinase 4/6 (CDK4/6) inhibitors.*749-54
Clinical studies to date have evaluated the effectiveness of
the combination of targeted agents with endocrine therapy in
overcoming acquired resistance in patients with HR+ ABC,
including patients with visceral disease (Table 1).%8
Although few of these studies compared outcomes in patients
with visceral vs nonvisceral disease, several studies reported
the proportion of patients who had visceral disease; this might
provide some indication of the effectiveness of these treat-
ments in this population. Previous trials have also assessed
combination chemotherapy and endocrine therapy in early
BC and ABC; however, studies have provided conflicting
results and demonstrated increased toxicity with the com-
bination therapy.*-¢!

Other endocrine therapies

The selective ER downregulator fulvestrant (Faslodex®;
AstraZeneca Pharmaceuticals LP) is believed to delay
resistance to endocrine therapy in a low-estrogen environ-
ment because of degradation of the ER, reducing cross talk
between the ER and estrogen-independent growth factor
receptor signaling pathways.** Clinical studies have shown
the effectiveness of fulvestrant in patients resistant to either
Al or tamoxifen treatment, including patients with visceral
disease.*** The Evaluation of Faslodex versus Exemestane
Clinical Trial (EFECT) showed that fulvestrant and exemes-
tane had comparable efficacy and tolerability in patients with
ABC after nonsteroidal Al failure, with a time to progression
of 3.7 months with both treatments (hazard ratio: 0.96; 95%
confidence interval [CI]: 0.82—1.13).* In a retrospective
analysis, clinical benefit was observed in 29% and 27% of
patients with visceral metastases treated with either fulves-
trant or exemestane, respectively.*

A retrospective analysis of two Phase 111 studies compar-
ing fulvestrant and anastrozole reported a CBR of 38% and
37%, respectively, in patients with visceral disease vs 48%
and 44%, respectively, in patients without visceral disease
who previously underwent first-line endocrine therapy.* In a
Phase III trial of two fulvestrant doses (250 mg and 500 mg)
in postmenopausal women with HR+ ABC who experienced
progression after previous endocrine therapy, PFS was signif-
icantly longer with fulvestrant 500 mg than with fulvestrant
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250 mg (hazard ratio: 0.80; 95% CI: 0.68-0.94).% On the
basis of these results, the approved dose of fulvestrant was
increased from 250 mg to 500 mg. In a subgroup analysis,
PFS was significantly longer in patients with visceral disease
treated with fulvestrant 500 mg than in those treated with
fulvestrant 250 mg (hazard ratio: 0.86; 95% CI: 0.70-1.06),
as well as in patients without visceral disease (hazard ratio:
0.72; 95% CI: 0.57-0.92).

mTOR inhibitors

In preclinical studies, the mTOR inhibitor everolimus
(Afinitor®; Novartis Pharmaceuticals Corporation) in com-
bination with endocrine therapy, including Als and selective
ER modulators, showed synergistic inhibition of prolif-
eration, apoptosis induction, and restoration of endocrine
sensitivity.® Two key clinical studies have shown that
everolimus significantly improved time to progression in
patients with ER+ metastatic BC undergoing everolimus plus
endocrine therapy for endocrine-resistant HR+ ABC.

In the Phase II Tamoxifen Plus Everolimus (TAMRAD)
study of 111 patients with HR+, HER2-negative (HER2-)
metastatic BC and previous exposure to Als, 53% of whom
had visceral disease, the addition of everolimus to tamoxifen
delayed time to disease progression and improved OS.* Time
to progression was 8.6 months with everolimus plus tamox-
ifen and was 4.5 months with tamoxifen alone, corresponding
to a 46% reduction in the risk of progression with the addition
of everolimus (hazard ratio: 0.54; 95% CI: 0.36-0.81). OS
was not reached for the everolimus plus tamoxifen arm and
was 32.9 months in the tamoxifen-alone arm, resulting in a
55% reduction in the risk of death (hazard ratio: 0.45; 95%
CI: 0.24-0.81).

In the randomized, placebo-controlled, Phase III Breast
Cancer Trials of Oral Everolimus-2 (BOLERO-2) study, the
combination of everolimus and exemestane was evaluated
in 724 postmenopausal women with HR+ ABC progressing
or recurring after nonsteroidal Al therapy.””=%* At the final
analysis after a median follow-up of 18 months, median
PFS based on investigator assessment was 7.8 months in
the everolimus plus exemestane arm and 3.2 months in the
placebo plus exemestane arm (hazard ratio: 0.45; 95% CI:
0.38-0.54; P<<0.0001).°%%* Consistent results were also
observed based on independent central assessment (11.0
months with everolimus and exemestane vs 4.1 months with
placebo plus exemestane).

In a prespecified exploratory analysis of the BOLERO-2
study, the efficacy and safety of everolimus plus exemestane
were evaluated according to the presence of visceral disease,

with visceral disease reported in 56% of patients.® Of these
patients, 84% had two or more metastatic sites and 50%
had three or more metastatic sites. Metastatic sites included
the lung (in 45% of patients) and liver (50%), as well as
metastases to both sites (14%). Among patients with visceral
metastases, median PFS was 6.8 months in the everolimus
plus exemestane arm and was 2.8 months in the placebo plus
exemestane arm by local investigator assessment (hazard ratio:
0.47; 95% CI: 0.37-0.60; P<<0.05). Similarly, among patients
without visceral metastases, median PFS was 9.9 months in
the everolimus plus exemestane arm and 4.2 months in the
placebo plus exemestane arm (hazard ratio: 0.41; 95% CI:
0.31-0.55; P<<0.05). Improvement in PFS with everolimus
plus exemestane was seen in all patients irrespective of
Eastern Cooperative Oncology Group (ECOG) performance
status, with patients with visceral metastases and an ECOG
performance status of 0 having a median PFS of 6.8 months
in the everolimus plus exemestane arm and 2.8 months with
placebo plus exemestane. In patients with visceral metastases
and an ECOG performance status of at least 1, everolimus
more than tripled the median PFS compared with that of
placebo plus exemestane (6.8 vs 1.5 months). CBR was also
significantly higher among patients treated with everolimus
plus exemestane than with placebo plus exemestane, and this
effect was irrespective of visceral involvement (no visceral
disease at baseline: 59.8% vs 31.7%; visceral disease at
baseline: 44.6% vs 22.2%,). Patients with visceral disease had
a similar CBR with everolimus plus exemestane, independent
of ECOG performance status.

In these studies, the safety profile of everolimus was
consistent with that reported in previous studies.’®*® In the
TAMRAD study, stomatitis, rash, diarrhea, fatigue, anorexia,
and infection were more common among recipients of
everolimus plus tamoxifen than those who received tamox-
ifen alone.>® Most adverse events (AEs) were grade 1/2, and
the incidence of nonhematologic grade 3/4 AEs was compa-
rable with that in the combination arm.

In the BOLERO-2 study, combination therapy was also
associated with a higher incidence of AEs.’” The most com-
mon grade 3/4 AEs in the everolimus plus exemestane arm
were stomatitis (8% vs 1% with placebo plus exemestane),
anemia (6% vs <1%), dyspnea (4% vs 1%), hyperglycemia
(4% vs <1%), fatigue (4% vs 1%), and pneumonitis (3% vs
0%). The incidence of AEs was similar in patients with or
without visceral disease, with no increased risk for a specific
AE in patients with visceral metastases.® The most common
treatment-emergent AEs for patients receiving everoli-
mus plus exemestane with visceral vs nonvisceral disease
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were stomatitis (59% and 59%, respectively), rash (40%
and 39%, respectively), fatigue (40% and 36%, respectively),
decreased appetite (36% and 24%, respectively), and diarrhea
(34% and 34%, respectively). The frequency and type of
these AEs were consistent with those seen in the overall
study population.

Results from these studies support the addition of an
mTOR inhibitor to increase sensitivity to endocrine therapy
with tamoxifen or exemestane. In particular, the subanalysis
of BOLERO-2 highlights that everolimus, in combination
with exemestane, might be an alternative to chemotherapy
for patients whose visceral metastasis is not immediately
life-threatening.®

The ongoing Phase II study BOLERO-6 is evaluating
everolimus in combination with exemestane vs everolimus
alone vs capecitabine alone, in advanced, recurrent, or
metastatic BC patients, after progression or recurrence with
previous letrozole or anastrozole therapy (ClinicalTrials.gov
identifier: NCT01783444). Other mTOR inhibitors undergo-
ing clinical evaluation in advanced breast cancer include
temsirolimus and ridaforolimus, although data in the setting
of endocrine resistance and in patients with visceral disease
are not available.556

HER2-directed therapies

Approximately half of HER2-positive (HER2+) BCs are
HR+, and HER2 overexpression is associated with poor
prognosis regardless of HR status, thus providing a ratio-
nale for combining HER2-directed therapy with endocrine
treatment.?

Two Phase III studies evaluated HER2-directed therapy
in combination with endocrine therapy in patients with
HER2+ and HR+ metastatic BC.*-*° In the Trastuzumab and
Anastrozole Directed Against ER-Positive HER2-Positive
Mammary Carcinoma (TAnDEM) study, 207 patients
received trastuzumab (Herceptin®; Genentech, Inc., South
San Francisco, CA, USA) plus anastrozole or anastrozole
alone as first- or second-line endocrine therapy for ABC.%
The patients received previous adjuvant tamoxifen therapy or
hormonal therapy for metastatic disease. The addition of tras-
tuzumab to anastrozole significantly increased PFS (hazard
ratio: 0.63; 95% CI: 0.47-0.84; P=0.0016), but absolute
improvement was modest, with a PFS of 4.8 months, with
trastuzumab plus anastrozole and 2.4 months with anastro-
zole alone, and no significant difference in OS between the
treatment arms was found. The proportion of patients with
visceral disease was not reported in this study.

In another Phase III study, 1,286 patients received
letrozole plus lapatinib (Tykerb®; GlaxoSmithKline,
Research Triangle Park, NC, USA) or letrozole plus
placebo as first-line treatment of HR+ metastatic BC, which
included a subset of HER2+ patients.* No previous therapy
for advanced or metastatic disease was allowed; however,
previous neoadjuvant or adjuvant antiestrogen, Al, or tras-
tuzumab therapy was allowed if completed more than 1 year
before study entry. There was no significant improvement in
PFS in patients with HR+ HER2— tumors with the addition of
lapatinib to letrozole (hazard ratio: 0.90; 95% CI: 0.77-1.05;
P=0.188). In contrast, in patients with HR+/HER2+ tumors,
the addition of lapatinib to letrozole significantly reduced the
risk for disease progression vs letrozole plus placebo (hazard
ratio: 0.71; 95% CI: 0.53-0.96; P=0.019), with a median PFS
of 8.2 vs 3.0 months. Notably, 85% of patients with HER2+
disease had visceral disease or soft-tissue involvement.

No new or unexpected AEs were reported in either study,
although the incidence of some grade 3/4 AEs was more
common with combination therapy.**** In the TAnNDEM
study, the incidence of grade 3 and 4 AEs was 23% and 5%,
respectively, in the trastuzumab plus anastrozole arm, and
15% and 1%, respectively, in the anastrozole alone arm.* In
the Phase III study of letrozole plus lapatinib or letrozole plus
placebo, the most common AEs were diarrhea, rash, nausea,
arthralgia, and fatigue, most of which were grade 1/2; grade
3/4 events were more common in the combination arm.*
Results from both studies suggest that the combination of
lapatinib or trastuzumab with anastrozole may provide some
clinical benefit in patients with HR+/HER2+ ABC.

EGFR-targeted therapies

Preclinical studies demonstrating that members of the EGF
and IGF families can modulate tamoxifen sensitivity and
that increased expression of EGFR, HER2, and IGFR1
can elicit tamoxifen resistance have led to clinical studies
evaluating EGFR-targeted therapies in combination with
endocrine therapy for metastatic BC.?** Two Phase II
studies evaluated the oral tyrosine kinase inhibitor gefitinib
(Iressa®; AstraZeneca Pharmaceuticals LP) in combination
with anastrozole or tamoxifen vs anastrozole or tamoxifen
alone, in patients with HR+ metastatic BC.>'*? One study
of 93 patients who had not received previous therapy for
metastatic disease or in whom metastatic disease developed
during or after adjuvant therapy reported that the addition
of gefitinib to anastrozole significantly increased PFS (14.7
vs 8.4 months; hazard ratio: 0.55; 95% CI: 0.32-0.94).5
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The proportion of patients with visceral disease was not
reported in this study. No unexpected AEs were reported,
although more treatment-related AEs leading to treatment
discontinuation occurred in the combination arm than in
the anastrozole plus placebo arm (21% vs 4%). In contrast,
the other Phase II study, which included 290 patients with
recurrence during or after adjuvant Al therapy or in whom
first-line Al therapy was unsuccessful, reported no signifi-
cant improvement in PFS with the addition of gefitinib to
tamoxifen (hazard ratio: 0.84; 95% CI: 0.59—1.18).>! In this
study, 51% of patients had visceral disease.

Based on these conflicting results, it has been suggested
that prescribing gefitinib or any other EGFR-tyrosine kinase
inhibitor in combination with endocrine therapy in patients
with HR+ metastatic BC is not advisable.?> A Phase II, ran-
domized placebo-controlled study of AZD8931, an inhibitor
of EGFR, HER2, and HER3 signaling, was initiated in combi-
nation with anastrozole in HR+, HER2—, endocrine therapy—
naive ABC.** An interim analysis of this study reported no
significant difference in PFS for AZD8931 20 mg (hazard
ratio: 1.37;95% CI: 0.91-2.06; P=0.135) or AZD8931 40 mg
(hazard ratio: 1.16; 95% CI: 0.77—-1.75; P=0.485) compared
with placebo. The proportion of patients with visceral disease
was not reported in this study. Based on the results of this
analysis, the study was closed on the recommendation of the
independent data monitoring committee.

Cyclin-dependent kinase inhibitors
Preclinical studies have shown synergistic activity with the
CDK4/6 inhibitor palbociclib (PD 0332991).>* An ongoing
two-part Phase II study is evaluating first-line therapy with
palbociclib in combination with letrozole or letrozole alone,
in 66 patients with HR+ HER2— ABC. At data cutoff, PFS
was significantly improved with the addition of palbociclib to
letrozole (hazard ratio: 0.38: 95% CI: 0.17-0.86; P=0.015).
The most commonly reported treatment-related AEs in the
combination arm were neutropenia, leukopenia, and fatigue.
The proportion of patients with visceral disease was not
reported in this study.

Histone deacetylase inhibitors

Preclinical studies have shown that the oral histone
deacetylase inhibitor entinostat inhibits ERo-positive
tumor growth and restores tumor sensitivity through down-
regulation of estrogen-independent growth factor signaling,
thereby increasing aromatase levels and normalizing ERo
levels.

A Phase II, randomized, placebo-controlled study of
exemestane with or without entinostat in 130 postmenopausal
women with locally recurrent or metastatic ER+ BC that
had progressed during treatment with a nonsteroidal Al
reported that exemestane plus entinostat improved PFS
compared with exemestane plus placebo (4.3 vs 2.3 months)
(hazard ratio: 0.73; 95% CI: 0.50—-1.07; P=0.055). Median
OS improved from 28.1 months with exemestane plus enti-
nostat, compared with 19.8 months with exemestane plus
placebo (hazard ratio: 0.59; 95% CI: 0.36-0.97; P=0.036).>}
The most frequently reported AEs in the entinostat plus
exemestane group were fatigue, nausea, neutropenia,
peripheral edema, vomiting, anemia, dyspnea, thrombocy-
topenia, decreased weight, diarrhea, and pain. A substantial
proportion of patients (60%) in this study had lung or liver
visceral disease.

QoL considerations

in visceral disease

The QoL of patients with BC is impacted by the effectiveness
and AE profile of the therapeutic intervention, and it is well-
established that treatment-related toxicities can adversely
affect the QoL of patients with ABC.%” For instance, chemo-
therapy can cause serious AEs, such as nausea, vomiting,
myelosuppression, and infectious complications, as well as
symptom clusters, such as insomnia, mood disturbances,
pain, and fatigue;*?>?*%” and Als can cause hot flashes, arth-
ralgia, vaginal dryness, and dyspareunia,®*>%¢ all of which
can negatively affect QoL. Because treatment-related toxic-
ity and painful visceral metastases can have a major impact
on QoL, any new treatments or treatment regimens should,
in addition to any clinical benefits, provide palliation and
maximize QoL.%’

Few of the clinical studies of endocrine therapy and
targeted agent combinations in patients with endocrine resis-
tance highlighted in this review evaluated QoL. However,
QoL was assessed as a secondary objective in the BOLERO-2
trial of everolimus plus exemestane vs exemestane alone.®’
Results from this study showed that everolimus in combi-
nation with exemestane was associated with a longer time
to definitive deterioration in global health-related QoL
(HRQoL) than was placebo plus exemestane alone. The
median time to definitive deterioration in HRQoL was 8.3
months with everolimus plus exemestane and 5.8 months
with placebo plus exemestane (hazard ratio: 0.74; P=0.0084).
A subgroup analysis of various patient- and disease-related
variables on the time to definitive deterioration of global
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HRQoL found no significant differences between patients
with or without visceral metastases.

Additional post hoc analyses of HRQoL outcomes from
the BOLERO-2 trial at a median follow-up of 18 months were
recently reported.” Consistent with the initial analysis, no sta-
tistically significant overall difference in HRQoL outcomes
between treatment arms was found, indicating that everolimus
combined with exemestane provides clinical benefit without
adversely affecting QoL. In a sensitivity analysis assessing
the effect of study discontinuation on or before week 24 of
treatment, patients who dropped out early from the study had
amore severe HRQoL decline with both treatments, whereas
patients treated with everolimus plus exemestane who did not
drop out early had stable HRQoL outcomes relative to those
receiving placebo plus exemestane.

The QoL results from BOLERO-2 provide additional
support for the benefit of everolimus plus exemestane in
patients with ABC in whom disease progressed after treat-
ment with nonsteroidal Als. Further studies are needed that
evaluate HRQoL for new treatment regimens currently being
investigated in endocrine-resistant HR+ ABC.

Conclusion

Although endocrine therapies have been the mainstay of
treatment for postmenopausal women with HR+ ABC, their
long-term efficacy is limited because of the development of
resistance. In addition, many patients with HR+ ABC pres-
ent with visceral disease, which is associated with a poor
prognosis. Contrary to current perceptions, patients with
visceral disease can be treated with endocrine therapy rather
than chemotherapy. Because there is considerable cross talk
between the ER and other signaling pathways, several tar-
geted therapies are being investigated in combination with
endocrine therapy for the treatment of patients with HR+
ABC whose tumors are endocrine-resistant. Studies inves-
tigating endocrine therapy with targeted agents have mostly
focused on patients with HR+ ABC. However, data from a
prespecified analysis of the BOLERO-2 study have shown
promising clinical benefit with everolimus plus exemestane
in HR+ ABC patients with visceral disease that progresses
after therapy with nonsteroidal Als.
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