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Endocrine therapy is the standard of care for women with hormone receptor (HR)positive advanced breast cancer. In postmenopausal women, endocrine therapies
include nonsteroidal and steroidal aromatase inhibitors, selective estrogen receptor
(ER) modulators, ER downregulators, progestin, androgens, and high-dose estrogen.1
Aromatase inhibitors are the preferred endocrine therapy for first-line and adjuvant
treatment of postmenopausal women,1,2 while first-line tamoxifen therapy is commonly used because of its demonstrated efficacy in lowering the risk of recurrence
and improving clinical outcomes.2–5
For patients with advanced disease, the therapeutic options are increasingly
complex.1 For instance, the increased use of aromatase inhibitors in the adjuvant setting
suggests that many patients with recurrent disease may no longer be candidates for
aromatase inhibitor therapy.6 Individualized treatment that accounts for disease- and
patient-related factors is recommended, but real-life clinical circumstances, which
may include cost, availability, and experience with particular therapies, should also
be considered.2,4,7,8
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Abstract: Community-based oncologists are faced with challenges and opportunities when
delivering quality patient care, including high patient volumes and diminished resources;
however, there may be the potential to deliver increased patient education and subsequently
improve outcomes. This review discusses the treatment of postmenopausal women with
endocrine-resistant, hormone receptor-positive, human epidermal growth factor receptor
2-negative advanced breast cancer in order to illustrate considerations in the provision of pertinent quality education in the treatment of these patients and the management of therapy-related
adverse events. An overview of endocrine-resistant breast cancer and subsequent treatment
challenges is also provided. Approved treatment options for endocrine-resistant breast cancer
include hormonal therapies and mammalian target of rapamycin inhibitors. Compounds under
clinical investigation are also discussed.
Keywords: community oncologists, hormone receptor-positive advanced breast cancer, endocrine resistance
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Interpreting clinical trial results and subsequent clinical
extrapolation can be challenging because of changing patterns
of adjuvant hormone therapy use and increasing availability
of treatment options.2,8 Many women with advanced breast
cancer also do not fit the profile of those who participate in
clinical trials, making it sometimes difficult to extrapolate
clinical trial data into routine clinical practice.7 Additionally,
there is often a lack of evidence to support the personalized
treatment of patients with advanced breast cancer; hence,
therapeutic decisions are often based on clinical experience
and instinct.2,9
Compared with academic centers, community practices
deliver a disproportionately large share of patient care, with
small- and medium-sized practices seeing more than onethird of new patients10; oncologists in community practices
see almost twice as many patients and spend more time on
clinical care than those in academic centers.11 In community
practices, higher patient volumes may be attributed in part to
community-based oncologists caring for patients with a variety of cancers,10–12 while oncologists in academic practices
spend significantly more time focusing on the treatment of
one specific cancer type than oncologists in smaller practices.11 In addition, community practices often utilize a purely
incentive-based model of compensation and serve as major
points of enrollment for clinical trials of novel anticancer
therapies.10,11 However, financial and resource constraints
within community-based oncology practices13,14 may hinder
their ability to implement expensive technologies, obtain
resources for proper patient care, and enable access to current
therapies and clinical trials.10,14,15 These challenges may be
overcome through collaboration with hospitals, which will
require standardization of treatment approaches and adherence to evidence-based clinical decision-making.13
For community-based oncologists, delivering quality
patient care involves both challenges and opportunities.
While being confronted with high patient volumes and
decreased resources, these oncologists may have the opportunity to deliver increased education regarding treatment and
subsequently improve outcomes. Oncologists must remain
up to date on current standards of care and therapies and
understand the information needs of patients, based on
both the patients’ individual circumstances and the chosen
therapy.
This review focuses on the treatment of postmenopausal
women with endocrine-resistant, HR-positive, human epidermal growth factor receptor 2 (HER2)-negative advanced
breast cancer. Particular consideration will be given to the
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provision of pertinent quality education on the treatment and
therapy-related adverse events (AEs) for these patients.

Overview of endocrine resistance
The management of endocrine-resistant breast cancer is a
significant clinical need16 because most patients either do not
respond to initial endocrine therapy or have disease progression or recurrence during treatment.17,18 It is estimated that
∼30% of patients with metastatic breast cancer regress with
initial endocrine therapy and another 20% have prolonged
stable disease;19 response duration to subsequent therapies
correspondingly decreases,20 and all patients with metastatic
disease ultimately become refractory to endocrine therapy.5
Therefore, the appropriate management of these patients by
community-based oncologists will require an understanding
of the mechanisms involved in the development of endocrine
resistance.
Multiple mechanisms for endocrine resistance have been
proposed, including deregulation of the ER signaling pathway via loss of estrogen receptor alpha (ERα) expression,
mutations in ERα, or altered expression of ER coregulators;
alterations in cell cycle and cell survival signaling; increased
expression of growth factor receptors, such as epidermal
growth factor receptor (EGFR), HER2, and insulin-like
growth factor 1 receptor; and activation of alternate survival
pathways, such as the mitogen-activated protein kinase,
nuclear factor κB (NF-κB), or phosphatidylinositol-3
kinase (PI3K)/mammalian target of rapamycin (mTOR)
pathways.18,21

Treatment options for endocrineresistant breast cancer
To ensure the delivery of quality patient care, oncologists
in the community practice setting must remain up to date
on current standards of care and therapies. Furthermore, it
is essential for community-based oncologists to be aware
of novel agents that are currently in clinical development
given that community practices are often major points of
recruitment for clinical trials. Current strategies to address
endocrine resistance include therapies targeting pathways
associated with endocrine resistance, combination therapy,
and agents that are not dependent on HR expression.5,21–25 In
postmenopausal patients with HR-positive, HER2-negative
endocrine-resistant advanced breast cancer, fulvestrant
(250 mg and 500 mg) and everolimus (10 mg/d) in combination with exemestane (25 mg/d) are the only licensed
therapies indicated for patients with disease progression

Cancer Management and Research 2016:8

Dovepress

following prior hormonal therapy.26,27 Several agents are also
undergoing clinical investigation in this setting.

Cancer Management and Research downloaded from https://www.dovepress.com/ by 18.212.120.195 on 30-Nov-2021
For personal use only.

Fulvestrant
Fulvestrant is a selective ER downregulator commonly used
as second- or later-line therapy for patients with resistance
to other endocrine therapies.9 Fulvestrant (250 mg) was
shown in a combined analysis of two Phase III clinical trials
to be at least as effective as anastrozole in postmenopausal
women with advanced breast cancer who had progressed on
previous adjuvant or first-line endocrine therapy, which was
generally tamoxifen.28 No significant differences across predefined covariates in the consistency of treatment effect were
found, including age, number of prior hormonal therapies,
receptor status, visceral involvement, presence of measurable disease, and sensitivity to aromatase inhibitor therapy.28
The subsequently reported Phase III CONFIRM trial, which
compared fulvestrant 500 mg versus 250 mg in patients who
experienced progression on prior endocrine therapy, indicated that the 500-mg dose may be more effective because
it was associated with a significant increase in progressionfree survival (PFS) versus the 250-mg dose (6.5 months vs
5.5 months; hazard ratio [HR], 0.80; 95% confidence interval
[CI], 0.68–094; P=0.006).29 At the final exploratory overall
survival (OS) analysis, which occurred when 75% of patients
had died, the median OS for the 500-mg and 250-mg groups
was 26.4 months and 22.3 months, respectively (HR, 0.81;
95% CI, 0.69–0.96; P=0.02).30 The overall treatment effect
at this final OS analysis was consistent across predefined
covariables, which included baseline age, response to last
endocrine therapy received before fulvestrant, receptor status
at diagnosis, baseline visceral disease, last therapy before
fulvestrant, and measurable disease at baseline.30

Everolimus
Current guidelines recommend the addition of the mTOR
inhibitor everolimus to the steroidal aromatase inhibitor
exemestane as a treatment consideration in women with
HR-positive, HER2-negative advanced breast cancer who
have disease progression or recurrence on prior nonsteroidal
aromatase inhibitor (NSAI) treatment.1 Approval for this
therapy is based on the Phase III BOLERO-2 trial, in which
everolimus in combination with exemestane was compared
with exemestane monotherapy in women with HR-positive,
HER2-negative advanced breast cancer who had disease
progression or recurrence on prior NSAI treatment.31 Final
study results with a median follow-up of 18 months confirmed
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that the addition of everolimus to exemestane significantly
prolonged PFS compared with exemestane alone (7.8 months
vs 3.2 months; HR, 0.45; 95% CI, 0.38–0.54; P,0.0001).32
OS results, a key secondary end point of the study, were
numerically but not significantly greater with everolimus
plus exemestane therapy versus placebo plus exemestane
therapy (31.0 months vs 26.6 months; HR, 0.89; 95% CI,
0.73–1.10; P=0.14).33
The beneficial effects of everolimus treatment in the
BOLERO-2 trial were consistent across patient subgroups
defined by baseline characteristics and prior therapy,32 including in patients who had received only adjuvant or neoadjuvant therapy as last therapy before study entry and received
everolimus plus exemestane as first-line therapy (median
PFS, 11.5 months vs 4.1 months);34 in patients who received
chemotherapy for advanced breast cancer before entry into
the trial (median PFS, 6.1 months vs 2.7 months);35 and
in patients with or without visceral disease (median PFS,
6.8 months in women with visceral metastases treated with
everolimus plus exemestane vs 2.8 months for those treated
with exemestane monotherapy) and regardless of Eastern
Cooperative Oncology Group performance status or the
presence of bone-only lesions at baseline.36

Treatments in development
There are a number of agents in development in the setting of
endocrine-resistant breast cancer that are targeting the PI3K/
Akt/mTOR pathway, as well as other supposed pathways and
molecular sites of resistance (Table 1).

PI3K/Akt/mTOR pathway inhibitors
Alpelisib (BYL719), buparlisib (BKM120), and taselisib
(GDC-0032), which are inhibitors of the PI3K/Akt/mTOR
pathway, are undergoing clinical investigation in combination with endocrine therapy in HR-positive metastatic breast
cancer. A Phase I trial of alpelisib in combination with
everolimus with or without exemestane in a population that
includes patients with advanced breast cancer is currently
under way (NCT02077933). A Phase III trial of alpelisib plus
fulvestrant is also under way and will include postmenopausal
women with HR-positive, HER2-negative advanced breast
cancer that has progressed on or after aromatase inhibitor
therapy (NCT02437318). Buparlisib is being evaluated in
two Phase III clinical trials in combination with fulvestrant in endocrine-resistant, HR-positive, HER2-negative
advanced breast cancer in patients refractory to aromatase
inhibitor therapy (NCT01610284) or after mTOR inhibitor
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Table 1 Overview of clinical trials in patients with endocrine-resistant breast cancer
Agent

Phase of
development

Clinical trial
identifier

Status

Details

I

NCT02077933

Recruiting

III

NCT02437318

Recruiting

Safety and efficacy of alpelisib + everolimus or alpelisib +
everolimus + exemestane in patients with advanced breast
cancer, renal cell cancer, and pancreatic tumors
Alpelisib + fulvestrant versus placebo + fulvestrant in
patients with HR+, HER2- advanced breast cancer who
progressed on or after aromatase inhibitor therapy

III

NCT01610284
(BELLE-2)

Completed

III

NCT01633060
(BELLE-3)

Recruiting

Taselisib

III

NCT02340221
(SANDPIPER)

Recruiting

Taselisib + fulvestrant versus placebo + fulvestrant
in postmenopausal women with HR+, HER2- locally
advanced or metastatic breast cancer who have disease
recurrence or progression during or after aromatase
inhibitor therapy

HDAC inhibitors
Entinostat

III

NCT02115282

Recruiting

Exemestane + entinostat versus exemestane + placebo
in postmenopausal women and men with recurrent HR+,
HER2- locally advanced or metastatic breast cancer with
disease progression on NSAI therapy in the metastatic
setting or relapse while on or within 12 months of
completing NSAI therapy

CDK inhibitors
Palbociclib (PD-0332991)

III

NCT01740427
(PALOMA-2)

Ongoing

III

NCT01942135
(PALOMA-3)

Completed

III

NCT02028507
(PEARL)

Recruiting

Palbociclib + letrozole versus placebo + letrozole for
first-line treatment of postmenopausal women with ER+,
HER2- advanced breast cancer
Palbociclib + fulvestrant versus placebo + fulvestrant
in women of any menopausal status with HR+, HER2metastatic breast cancer after endocrine failure
Palbociclib + exemestane versus capecitabine in HR+,
HER2- metastatic breast cancer in postmenopausal
women with resistance to NSAIs

III

NCT01958021

Recruiting

II

NCT01919229

Completed

I/II

NCT01857193

Recruiting

III

NCT02422615

Recruiting
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PI3K/Akt/mTOR inhibitors
Alpelisib (BYL719)

Buparlisib (BKM120)

Ribociclib (LEE011)

BKM120 + fulvestrant versus placebo + fulvestrant
in postmenopausal women with HR+, HER2- locally
advanced or metastatic breast cancer refractory to
aromatase inhibitors
BKM120 + fulvestrant versus placebo + fulvestrant in
postmenopausal women with HR+, HER2- aromataseinhibitor treated locally advanced or metastatic breast
cancer in patients who progressed on or after mTOR
inhibitor treatment

Ribociclib + letrozole versus placebo + letrozole as firstline therapy of HR+, HER2- advanced breast cancer in
postmenopausal women
Ribociclib (400 mg) + letrozole versus LEE011 (600 mg)
+ letrozole in HR+, HER2-, grades 2–3 invasive breast
cancer in postmenopausal women
Ribociclib + everolimus + exemestane versus LEE011 +
exemestane versus everolimus + exemestane in patients
with ER+, HER2- advanced breast cancer
Ribociclib (600 mg) + fulvestrant versus placebo +
fulvestrant in HR+/HER2- advanced breast cancer who
have received no or only one line of prior endocrine
treatment
(Continued)
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Table 1 (Continued)
Agent

Phase of
development

Clinical trial
identifier

Abemaciclib (LY2835219)

III

NCT02246621 Ongoing
(MONARCH 3)

III

NCT02107703 Ongoing
(MONARCH 2)

Src-kinase pathway inhibitors
Dasatinib
II

NCT00696072

II

NCT00754325

NF-κB pathway and
proteasome inhibitors
Bortezomib

II

EGFR inhibitors
Erlotinib

Vandetanib

Status

Details
Abemaciclib (300 mg) + letrozole or anastrozole versus
placebo + letrozole or anastrozole in HR+, HER2- locally
recurrent or metastatic breast cancer with no prior
systemic therapy
Abemaciclib (300 mg) + fulvestrant versus placebo +
fulvestrant in HR+, HER2- locally advanced or metastatic
breast cancer

Completed

Letrozole + dasatinib versus letrozole as first- and
second-line treatment for HR+, HER2- postmenopausal
patients with unresectable, locally recurrent or metastatic
breast cancer
Fulvestrant with or without dasatinib in men and
postmenopausal women who have hormone receptorpositive advanced breast cancer previously treated with
an aromatase inhibitor

NCT01142401

Ongoing

Fulvestrant + bortezomib versus fulvestrant in
postmenopausal women with ER+ locally advanced or
metastatic breast cancer resistant to aromatase inhibitors

II

NCT00570258

Ongoing

Fulvestrant + erlotinib versus fulvestrant + placebo in
postmenopausal women with HR+ metastatic breast
cancer who progressed on first-line hormonal therapy

II

NCT00811369
(ZAMBONEY)

Completed
(no study results
reported)

Fulvestrant + vandetanib versus fulvestrant + placebo in
postmenopausal women with bone predominant, HR+
metastatic breast cancer

Abbreviations: CDK, cyclin-dependent kinase; EGFR, epidermal growth factor receptor; ER+, estrogen receptor-positive; HDAC, histone deacetylase; HER2-, human
epidermal growth factor receptor 2-negative; HR+, hormone receptor-positive; mTOR, mammalian target of rapamycin; NSAI, nonsteroidal aromatase inhibitor.

p retreatment (NCT01633060). Finally, the combination of
taselisib and fulvestrant is being evaluated in a Phase III trial
of ER-positive, HER2-negative locally advanced or metastatic breast cancer that has recurred or progressed during or
after aromatase inhibitor therapy (NCT02340221).

Histone deacetylase inhibitors
Entinostat is a histone deacetylase inhibitor that has been
studied in a Phase II trial in combination with exemestane,
which showed a trend for prolonged PFS versus exemestane alone in patients with HR-positive metastatic breast
cancer progressing during NSAI therapy (4.3 months vs
2.3 months; HR, 0.73; P=0.055); in an exploratory end
point, patients receiving entinostat therapy showed improved
median OS compared with those receiving exemestane alone
(28.1 months vs 19.8 months; P=0.036).37 A Phase III trial
of entinostat plus exemestane in patients with recurrent
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HR-positive advanced breast cancer who have relapsed or
have progressive disease on prior NSAI therapy is under
way (NCT02115282).

Cyclin-dependent kinase inhibitors
Palbociclib (PD-0332991) is a selective cyclin-dependent
kinase (CDK) 4/6 inhibitor that was given accelerated US
Food and Drug Administration approval in February 2015
for the treatment in combination with letrozole of postmenopausal women with ER-positive, HER2-negative metastatic
breast cancer,38 based on results from a Phase II, randomized,
multicenter trial in patients with advanced breast cancer.39
These results are currently being confirmed in a Phase III
trial (PALOMA-2; NCT01740427).
For endocrine-resistant disease, palbociclib was
evaluated in combination with fulvestrant in patients with
metastatic disease after endocrine failure (PALOMA-3;
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NCT01942135) and in combination with exemestane
(PEARL; NCT02028507). Recently, results from PALOMA-3
demonstrated that palbociclib plus fulvestrant had a significantly longer PFS versus fulvestrant alone (9.2 months vs
3.8 months; HR, 0.422; 95% CI, 0.318–0.560; P,0.001).40
Ribociclib (LEE011) is another CDK 4/6 inhibitor that is
currently under development in combination with letrozole
(NCT01958021, NCT01919229), in combination with both
everolimus and exemestane (NCT01857193), and in combination with fulvestrant (NCT02422615). Furthermore,
ongoing Phase III trials are being conducted for a third
CDK 4/6 inhibitor, abemaciclib (LY2835219), in combination with NSAI therapy (NCT02246621) or fulvestrant
(NCT02107703).

Src-kinase pathway inhibitors
Dasatinib, an Src-kinase inhibitor, did not show a PFS benefit
in combination with exemestane in a Phase II trial of patients
with breast cancer resistant to NSAIs with a median PFS of
16 weeks in the placebo plus exemestane arm and 18 weeks
in the dasatinib plus exemestane arm (HR, 0.86; P=0.148).41
Additional Phase II analyses have been completed with
results pending (NCT00754325, NCT00696072).

NF-κB pathway and proteasome inhibitors
Bortezomib, a proteasome inhibitor that inhibits NF-κB
activation, is being studied in a Phase II trial in combination with fulvestrant (NCT01142401). However, previously
reported Phase II trial results in combination with endocrine
therapies in endocrine-resistant metastatic breast cancer did
not demonstrate objective tumor responses with bortezomib
therapy.42

VEGF receptor inhibitors
Bevacizumab, a monoclonal antibody that prevents interaction between VEGF and its receptor, resulted in a median
PFS of 17.1 months when used in combination with letrozole.49 Hormone therapy in combination with bevacizumab
was assessed in a Phase II trial in postmenopausal women
with newly diagnosed metastatic breast cancer who were
intolerant to or had progressive disease while receiving an
aromatase inhibitor.50 Anastrozole plus bevacizumab had a
reported median time-to-progression of 21 months when used
predominantly as first-line therapy, while fulvestrant plus
bevacizumab had a median time-to-progression of 9 months
when used as a second-line therapy.50 Bevacizumab plus
endocrine therapy is currently being assessed as a first-line
therapy in a Phase III trial (NCT00545077).51 However, the
addition of bevacizumab to endocrine therapy in first-line
treatment failed to produce a statistically significant increase
in PFS or OS.51

Patient education regarding AEs
Educating patients on the identification and management
of AEs associated with their treatment is vital for ensuring
that they continue to take their medication for as long as it
is beneficial. For community-based oncologists, who may be
faced with diminished resources, it is also vital to educate
patients on AE management. To illustrate, we will consider
the management of AEs with aromatase inhibitors, tamoxifen,
fulvestrant, mTOR inhibitors, and palbociclib.

EGFR inhibitors

AEs associated with aromatase inhibitors
and tamoxifen

The results for the EGFR inhibitor gefitinib in combination
with endocrine therapy, which has been studied in a series
of Phase II trials, have been inconclusive.43–46 Currently,
erlotinib in combination with fulvestrant is being studied in
a Phase II trial in patients with metastatic breast cancer progressing during first-line endocrine therapy (NCT00570258).
Vandetanib, a novel tyrosine kinase inhibitor with activity
against a number of receptor tyrosine kinases, including
EGFR and vascular endothelial growth factor (VEGF)
receptor,47 has been studied in a Phase II trial in combination with fulvestrant in patients with HR-positive metastatic
breast cancer with predominant bone metastases after progression during prior endocrine therapy (NCT00811369).48
However, results indicate that the addition of vandetanib to

The most common acute effects of aromatase inhibitors are
fatigue, back pain, dyspnea, headache, and hot flushes.52 Aromatase inhibitor therapy is also associated with bone-related
AEs, particularly with long-term use, that include increased
osteopenia, osteoporosis, and bone fracture risk;52 however,
these AEs may be of less relevance in the metastatic setting
given the patient’s need for effective treatment.6 Hot flushes
that accompany aromatase inhibitor therapy are common
and can adversely affect quality of life.53–55 Musculoskeletal
pain, joint pain, and stiffness are also commonly reported.56
Tamoxifen is typically well tolerated, and the most frequently
reported AEs are hot flushes, fatigue, and nausea.52 Uterine
bleeding, vaginal dryness or discharge, dyspareunia, loss of
libido, and cataracts are reported less commonly, and deep
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vein thrombosis, venous thromboembolism, pulmonary
embolism, and cardiovascular and ischemic cerebrovascular
events are reported rarely.52
Previous studies have suggested that the management of
vasomotor symptoms associated with hormonal therapy should
include selective serotonin reuptake inhibitors, although their
use with tamoxifen is not recommended because of the potential for negative drug–drug interactions.54,57–59 Gabapentin
is an antiepileptic therapy that has been reported effective
in managing vasomotor symptoms in patients with breast
cancer, including those in whom selective serotonin reuptake
inhibitors were ineffective.60 The evaluation of evidencebased treatment of hot flushes through a nurse-led clinic led
to the development of a proposed algorithm for management
that recommends a stepwise approach that includes lifestyle
changes, reduction of risk factors, respiration and relaxation
techniques, and subsequent escalation to pharmacological
management, if required.61 Currently, no therapy has been
demonstrated to effectively manage arthralgia associated with
aromatase inhibitor therapy.54 The pharmacologic management of bone-related complications in patients with breast
cancer is predominantly based on treating these complications
in association with aging and osteoporosis.62 Postmenopausal
women treated with adjuvant aromatase inhibitor therapy
commonly receive calcium and vitamin D supplements, with
bisphosphonate therapy available for those with osteopenia
and monoclonal antibody therapy to increase bone mass in
patients at high risk of fracture.63,64

by compromising the ability to eat, drink, and speak. Onset
occurs early and is transient.67,69 In clinical trials, stomatitis
developed in 44%–78% of everolimus-treated patients, with
most events being grade 1 or 2.27
The management of stomatitis includes everolimus dose
adjustments and discontinuations according to AE grade.27
Currently ongoing Phase II trials are assessing the use of
dexamethasone mouthwash for the treatment of stomatitis and
may provide additional evidence-based support for the appropriate prevention and/or management of this side effect when
results are available (NCT02069093, NCT01698918).

Fulvestrant-associated AEs

Infection

Fulvestrant is an endocrine therapy, and AEs of interest have
included those associated with its antiestrogenic effects. The
most common AEs reported with fulvestrant are injectionsite pain, nausea, bone pain, and arthralgia.26 Results from
a systematic review of Phase III trials in postmenopausal
women with advanced breast cancer showed that the incidence of AEs was comparable between fulvestrant and other
endocrine therapies.65 Fulvestrant demonstrated a lower
incidence of joint disorders versus aromatase inhibitors and
a lower incidence of hot flushes versus tamoxifen.52

Infection is considered a class effect of mTOR inhibitors
because of its immunosuppressant properties, and it may
include localized and systemic infections (eg, candidiasis, pneumonia, other bacterial infections, invasive fungal
infections).71 The incidence rates of grades 3–4 infection with
everolimus therapy were low, and infection was not reported
as a major reason for dose adjustments or discontinuations
across oncology indications.71

Everolimus-associated AEs
Stomatitis

Stomatitis is inflammation of the mucous membranes of
the mouth, including the oral cavity, inner surface of the
lips, and the tongue, that is distinct from chemotherapyand radiotherapy-associated mucositis.66–68 Stomatitis can
cause severe pain and may negatively affect quality of life

Cancer Management and Research 2016:8

Noninfectious pneumonitis
Noninfectious pneumonitis is a class effect of mTOR inhibitors involving noninfectious inflammation of the lungs66,70
that has been reported in up to 19% of patients treated with
everolimus in clinical trials.27 If noninfectious pneumonitis
occurs, everolimus dosing should be adjusted or discontinued
according to severity.27

Rash
Rash is a class effect of mTOR inhibitors that typically manifests
as acneiform dermatitis starting as an inflammatory lesion, with
comedones occasionally appearing.71 Its distribution is wide
and unusual, often appearing in areas not prone to acne, and
onset occurs soon after treatment initiation.71 In clinical trials,
21%–59% of patients treated with everolimus experienced a
rash, which was generally grade 1 or 2 in severity.27

Laboratory abnormalities
Elevated serum creatinine, urinary protein, blood glucose,
and lipids and decreases in hemoglobin, neutrophils, and
platelets have been reported with everolimus therapy across
oncology indications.27

Palbociclib-associated AEs
The most common AEs reported with palbociclib, the recently
approved CDK 4/6 inhibitor, are neutropenia, leukopenia,
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fatigue, anemia, upper respiratory infection, and nausea.38
In clinical trials, neutropenia was the most frequently
observed AE, with grades 3–4 events occurring in 54%–62%
of palbociclib-treated patients39,40; however, the incidence of
febrile neutropenia was low.40 Furthermore, higher incidence
rates of infection have been reported in patients receiving
palbociclib plus letrozole, compared with letrozole alone
(34.2% vs 24.4%). In general, the management of some AEs
associated with palbociclib includes patient monitoring and
dose modifications, comprising interruptions or delays and/or
dose reductions, or permanent discontinuation of palbociclib
for grade 3 or 4 AEs.38

Conclusion and perspectives
The exposure of community-based oncologists to patients
with HR-positive, HER2-negative advanced breast cancer is
likely to increase given the high volume of patients treated
at community practices. To provide ongoing quality care to
these patients in the community-based oncology setting will
require adequate knowledge of current treatment options
and future novel therapies that are currently in development.
Additionally, endocrine therapy options are expanding for
patients with HR-positive, HER2-negative advanced breast
cancer. As greater appreciation and understanding of endocrine resistance mechanisms have evolved, partnering endocrine therapy with novel targeted agents has been the focus
of ongoing clinical research. To that end, the PI3K/mTOR
signaling pathway has received a great deal of attention,
and numerous agents that target this pathway are in clinical development. The mTOR inhibitor everolimus has been
approved for the treatment of patients who develop disease
progression following prior therapy with an NSAI. The CDK
4/6 inhibitor palbociclib was recently approved as first-line
therapy in combination with an aromatase inhibitor.
The current trend to combine endocrine agents with targeted therapy has changed the toxicity profile that patients can
experience. In some cases, this results in characteristic AEs
more commonly associated with some chemotherapy drugs.
As such, community-based clinicians must know how to best
communicate expectations to patients regarding these new
treatment strategies and employ the best means of managing
AEs. By doing so, patient compliance and adherence can be
optimized, thereby realizing the clinical benefits of these new
treatment approaches.
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